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DICTIONARY 


OP 

SCIENCE, LITERATURE, AND ART. 


G 

O. The seventh letter of the English alpha- 
bet, but the third in those of all the Oriental 
languages, and also of the Greek. The form 
of our G is borrowed from the Roman alphabet. 
G f in English, has two sounds ; before a, o, 
and u, and occasionally before i and e, it is the 
medial letter of the guttural order ; the other 
sound, which it possesses only before e and i, 
is one of the medials of the sibilant series. 
The guttural G is liable to a variety of changes 
in different dialects and languages. 

G, as a Roman abbreviation, is used for 
gratis, gens, gaudium, &c. G.V. signifies genio 
urbis, G.L. genio loci, and G.P.R. gloria populi 
Romani. As a numeral, it denoted 400. On 
the French coins G indicates the city of Poi- 
tiers; and in chronology it is the seventh 
Dominical letter. 

G. In Music, a note of the scale correspond- 
ing to the sol of the French and Italians. 

Gabardine or Gaberdine (Span, gabar- 
dina). A coarse frock or dress, mentioned by 
Shakspeare in the Tempest and Merchant of 
Venice. 

Gabbronlte (gabbro, the Italian name of 
a rock composed of Diallage and Felspar). A 
mineral found in a vein of titaniferous iron 
near Arendal, in Norway. It is a silicate of 
alumina, soda, and potash. It has also been 
termed Fuscite and Compact Seapolite. 

Gabel (Fr. gabelle, said to be 'derived from 
the Teutonic word geben, to give). Any impost 
laid on commodities was originally thus termed 
in France : as, gabelle de vin, de draps, &c. ; but 
the word acquired in the course of time the 
peculiar signification of a duty on salt, which is 
meant when the word gabelle is used simply. 
The gabel was first established in the early 
part of the fourteenth century, during the reign 
of Philip of Valois, and with a brief interrup- 
tion of five years, from 1340 to 1346, continued 
to be levied down to the reign of Ixniis XVI., 
at which time tfie revenue which it produced 
was estimated at thirty-eight millions of francs. 
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The distribution of this tax was most Capricious 
and arbitrary ; and it may safely be affirmed that 
the gabel was one of the greatest curses im- 
posed on France previously to the Revolution. 

Gab Ian Oil. A petroleum or mineral 
naphtha exuding from the strata at Gabian, a 
village in Languedoc. 

Gabions (Fr. ; Ital. gabbione). In Forti- 
fication, cylinders, open at both ends, made 
of twigs or bands of iron twisted round slakeB. 
When tilled with earth, they are used as a screen 
from the enemy’s fire, and to revet- parapets. 

Gable (Gcr. giebel). In Architecture, the 
vertical port of a wall at the end of a roof, 
from the level of the eaves to the summit. 

Gadfly. [(Estrum.] 

Gadoids, Oadoidee (Gr. ySZos, cod). A 
family of soft-finned fishes, which belong to the 
section 8ubbraehians t or those which have the 
ventral fins below or in advance "of the pec- 
torals, and of which the cod-fish (Gadus mor - . 
rhua, Linn.) may be regarded .as the type. ' 

The general character of the Gadoid family 
is as follows : Body moderately elongated, sub- 
compressed, and covered with soft and very 
numerous scales ; head smooth ; jaws and front 
of the vomer armed with pointed, unequal, 
moderate, or small teeth, disposed in several 
rows, like a rasp ; gill-openings large, and with 
seven rays ; most of the species with two or 
three dorsal and one or two anal fins ; stomach 
strong and capacious; caecal appendages very 
numerous ; air-bladder large, with strong pa 
rietes, often dentated laterally. The greater 
number of the cod tribe inliabit the seas of cold 
or temperate latitudes; their flesh is white 
and well-flavoured; they are very prolific, 
and constitute the most important subject of 
fisheries. The great sand-bank of Newfound- 
land is the most fiimous of the ood fisheries. 
[Fishery.] 

Gadoltmite. A silicate of yttria, found in 
Sweden, chiefly near Fahlun, mid at Ytterby, 
near Stockholm, in imperfect green crystals, and 
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in amorphous masses, embedded in a coarse- 
grained granite. It was named after the Rus- 
sian chemist Gadolin, who discovered in it a 
new earth, ytfcria. 

Mas (Gt. yd 80s). [Gadoids.] 

Oaelie or Gadbelle. [Erse.] 

Gaft The boom or yard extending the 
tipper edge of what are called fore and aft sails. 
The gaff turns on the mast against which its 
thicker end rests ; the mast, as an axis, occupy- 
ing a semicircular cavity in the end of the 
gaff This cavity is known as the gaff ' a jaws. 
It is supported by two independent ropes ; the 
throat halliards at the mast, and the peak hal- 
liards at the outer end. It is steadied, when 
the soil is not set, by ropes at the extremity 
called vangs. 

Gaffe or Gauffe (Fr. jauge). In Architec- 
ture, the length of a slate, or tile, exposed 
beyond the lap; also the measure to which 
anything is confined. Plasterers use the word 
to signify the greater or less quantity of plaster 
of Paris used with the common lime and hair 
to accelerate the setting ; bricklayers use it to 
express the state of mortar: thus, they say a 
mortar is gauged stiff, or thin, as it partakes 
of one or other of those qualities. Engineers 
nee the word to express the distance between 
rails, the thickness of boiler plate, wire, copper, 
and other materials. 

Gags or Guage. In Physics, any apparatus 
for measuring pressure, force, height, depth or 
size. Thus the gage of an air-pump indicates 
the extent to which the jarefaction in the re- 
ceiver has been carried, [Air-pump.] The 
steam gage measuies the pressure of steam in 
any vessel; the wind gage , the force of the 
wind ; the tide gaqe y the height of the tide, &c. 
[Anemometer ; Hydrometer.] 

Ckdmite. A native aluminate of zinc, called 
also Automolite. Named after Gahn, who first 
described it. 

Golllorde. The name of a lively dance 
peculiar to Italy, and supposed to have been 
practised by the ancient Romans, whence it is 
sometimes designated Romanesque. 

Coinage. In old English writers, this word 
signifies the draught oxen, horses and their 
furniture, which were left free when a villein 
was amerced, that agriculture might not be 
interrupted. 

Coining Twist. In rifled arms, a twist or 
spiral inclination of the grooves, which becomes 
more rapid towards the muzzle. 

Calactle circle (Gr. yaXanrutos, milky). 
A term first used bv Sir John Herschel to de- 
note that great circle of the heavens to which 
the course of the Milky Way, as traced by the 
unaided eye, most nearly conforms. It is in- 
clined, at an anple of about 63°, to the equator, 
and cuts that circle in two points, whose right 
ascensions are respectively about Oh. 47m. 
and 12 ti. 47 m., so that its northern and south- 
ern poles respectively are situated in R.A. 
12 h. 47 m., 2STP.D. «3«, and R.A. 0 b. 47 m., 
NJP.D. 117°. This circle, Sir John Herschel 
observes, is to sidereal what the invariable 
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ecliptic is to planetary astronomy — a plane 
of ultimate reference, the ground-plane of the 
sidereal system. [Galaxy ] 

Oolaotfto Foies. The two opposite points 
of the heavens, situated at 90° from the Galactio 
Circle. 

OaloctUie (Gr. yd\a, milk). An ingredient 
in the sap of the Broeimum Galactodendron, or 
Cow-tree of South America. 

Gateotlto (Gr. y«Ua). A fossil substance, 
not unlike French chalk. When immersed in 
water, it has the colour of milk. 

Galactodendron (Gr. ydxa, milk ; 84v8por, 
a tree). [Brosimum ; Cow-tree ; Galactine.] 

Galaetopoletlo (Gt. yd\a, milk , and iroilw, 
1 make). A term applied by some medical 
writers to diet and medicine supposed to pro- 
mote the secretion of milk. 

Galangal. A dried root brought from 
China ; it has an aromatic Bmell, and a pungent 
bitter flavour, and was formerly used in medi- 
cine. The greater galangal is the produce of 
the K&mpfcria Galanga, and the lesser of the 
Maranta Galanga. 

Oalantbu* (Gr. yd\a, milk , and &v0os, a 
flower).. The Snowdrop genus, especially in- 
teresting in gardens as being the 1 first pale 
blossom of the unripened year.’ The common 
Snowdrop is G. nivalis ; a larger and finer spe- 
cies, G. plicata , is a native of the Crimea. 

Galatea. [Acts.] 

Oalatbsea. A genus of long-tailed (ma- 
crourous) Crustacea, including some very beau- 
tiful species ( G. rugosa, strigosa et squamifera), 
occasionally found on the British coasts. The 
true Galairuea have the thorax oblong or ovoid, 
the median antennae produced, and the pincers 
elongated. This term is derived from the name 
of the nymph Galatea. 

Galaxy (Gr. & ya\a£(as kvkXos). The Via 
Lactea or Milky Way. This luminous zone, so 
remarkable in a dear night, must have attracted 
the notice of the first observers of the heavens, 
and its true nature seems to have been surmised 
at an early period. Manilius, in his Astrono- 
micon, after alluding to the well-known mytho- 
logical fable of its origin, asks — 

Anno mogis dcnsA Rtollarum turba coronft 
Contexit flammas, et ernwo lnnilne enndet, 

Et fulgore nitet colluto clarior orbit) ? 

The explanation of the phenomenon here sug 
gested, namely, the condensed light of countless 
multitudes of small stars so crowded together 
as to be individually undistinguishable, is as- 
cribed to Democritus, and its truth was con- 
firmed, or at least rendered much more pro- 
bable, immediately on the disco veiy of the 
telescope, Galileo himself enumerating among 
the advantages resulting from his instrument, 
that of putting an end to the disputes about the 
nature of the Milky Way. A1*>ut the middle of 
the last century, Wright of Durham, and Kant 
and Lambert in Germany, speculated on the 
connection of the phenomenon with the general 
arrangement of the stars in space ; but the 
first who undertook a systematic examination 
of the galaxy with telescopes of adequate power 
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was Sir William Herschel, and to the indefa- of contrast with the luminosity of the Minn 1 
tigable labours of this great astronomer, and Wav, which surrounds it on all sides, and which 
to those of Sir John F. W. Herschel (who, in this region is remarkably brilliant 
during his memorable residence at the Cape, It is to be remarked that the great increase 
with the same telescope which had been used by in the number of stars which is observed in the 
his lather, and by a similar process of exami- neighbourhood of the galaxy is occasioned 
nation, explored those regions of the sky which chiefly by the greater abundanoe of telescopic 
are invisible in our latitudes), astronomers are stars, that is to say, of those beyond the sixth 
mainly indebted for. the facte upon which any order of magnitude. Stars of the first magni- 
sound speculation respecting the constitution of tude are distributed over the sphere with toler- 
thc heavens can as yet be founded. able uniformity. If, however, we take the 

The Milky Way, as seen by the naked eye, whole number visible to the naked eye, a rapid 
presents the appearance of a succession of increase is perceptible as we approach the 
luminous patches of varying intensity. Its limits of the galaxy ; but, with respect to those 
breadth is very unequal, in some parts hardly of the smaller magnitudes, and particularly 
exceeding 6°, in others extending to 16° ; and beyond tbe eleventh, the accumulation along 
there is a part between Serpentarius and An- that circle and its branches almost exceeds 
tinous where the two branches into which it is imagination. The vast predominance of the 
there divided occupy together a breadth of 22°. small stars must be held to indicate the 
Its course through the heavens is nearly that of immense distances at which they are situated, 
a great circle inclined at an angle of about 63° From the relatively greater abundance of 
to the equator, and cutting that circle in two stars in the plane of the Galactic Circle than 
points whose right ascensions are, respectively, in the regions on either side of it, and from 
0 h. 47 m. and 12 h. 47 jn. Struve remarks the indication of some preponderance on the 
that the most condensed stratum does not lie southern side, Sir W. Herschel drew the con- 
exactly in one plane, but appears rather to be elusion that the galaxy is composed of a 
contained in two different planes inclined at an stratum of stars of which the thickness is in- 
angle of 10P, and intersecting in the plane of considerable in comparison with its length and 
(he celestial equator, the sun being at a little breadth, and that the sun is placed not far from 
distance from the line of intersection. This the middle of the stratum, somewhat nearer to 
slight deviation from a great circle had been its northern than to its southern surface, and 
remarked at an earlier period, and Lambert near the point where it subdivides into two 
supposed it might be occasioned by the place principal laming inclined at a small angle to 
of the sun being not exactly in the middle of each other. Assuming the real magnitudes of 
the zone, but a little on one side. It is con- Btars to be the same, on the average, through 
venient, however, in speaking generally of the the whole sidereal system, he determined by a 
system of the galaxy, to refer it to a neat series of photometncal experiments that stare 
circle of the Bphere ; and the great circle to of the sixth magnitude (the least visible to the 
which it most nearly conforms has been named naked eye) are twelve times more remote than 
by Sir John Herschel the Galactio Circle . those of the first, and that the penetrating power 

At several parts of its course the Milky Way of his twenty-foot telescope was seventy-five 
throws off streams or branches. In Perseus times greater than that of the naked eye, so 
a branch is sent off which is traceable to that the smallest stars visible in the tele- 
a considerable distance. Another proceeds scope are at a distance equal to 900 times the 
from a point near the star m Puppie, nearly distance of Sirius. Now, ns the average appa- 
oii the southern tropic. In Argo it opens rent breadth of the Milky Way is about 6°, 
out into a wide fan-like expanse, nearly 20° in its thickness at that great distance must be 
breadth, which terminates abruptly, and at 900 x sin 5°, or equal to seventy-eight times 
this part its continuity is interrupted by a wide the distance of Sinus, or more than six times 
gap. At a Ccntaun it again subdivides. At the distance of the stars of the sixth magnitude. 
y Sngittarii it suddenly collects into a vivid Therefore the Milky Way, even in the direction 
oval mass, about 6° in length and 4° in breadth, of its poles, extends to three times tbe distance 
so exceedingly rich in stars that a moderate of the smallest stare visible to tbe nnaided eye, 
calculation gives upwards of 100,000. On the the sun being supposed at the centre of the 
other h»nd ( spaces occur in the vezy middle of stratum. Hcnco it follows that not only our 
its course, which appear, to the naked eye, solar system, but all the stare in the firmament 
entirely devoid of stare, and perfectly black, visible to the* naked eye, are plunged to a great 
The most remarkable of these is situated in depth in tho stratum of stars composing tho 
the Southern Gross, where the Milky Way galaxy, id form an integral part of it. 
approaches the nearest to the south pole, ana It must be kept in mind that the above 
so striking is its appearance that tho early conclusions are based on two hypotheses which 
navigators designated it by tho namo of tho are, at best, very precarious ; and in fact both 
coni eack. This space is of an irregular pear- of them appear to nave boon abandoned by Sir 
shaiied form ,* it is about 8° in length and 5° W. Herschel himself in his later years. With 
ill breadth; and was described and figured by respect to the first, namely, the distribution of 
the AbW FeuilUe in 1710. Lacsillo correctly the Stare in space at nearly equal distances 
attributed its striking blackness to the cflbct from each other, he remarks, in a paper pub- 
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lished in 1817, that although a greater number thickness, and near the point where the stratum 
of stars in the field of view may be taken in is subdivided into two principal laminae, 
general as an indication of their extension 3. That if all the fixed stars in the firmament 
to a greater distance, yet the gauges have in be regarded as forming one great system— that 
reality more direct reference to the condensa- of the galaxy — we are still in complete ignorance 
tion than to the distance, and hence a greater of its extent, and without the least idea of what 
number in the field of view may be explained may be called its ground plan, 
as well by a greater condensation of the galaxy Galbanum (Lat. ; Gr. xaAjBivij). A slightly, 
as by a greater extension of its figure in the fetid gum resin, produced by the Galbanum 
direction in which the stars appear most nu- officinale. It is imported from Turkey and the 
merous. The other hypothesis, namely, that East Indies for medical use, but is of little 
the telescope penetrates to the extreme bound- importance. 

aries of the galaxy, is subject to much doubt. Galbnla (Lat. the yellow bird). A genus of 
Sir W, Herschejl, speaking in 1818 of his forty- Scansorial birds closely allied to the kingfishers 
foot telescope, the penetrating power of which by their elongated sharp-pointed beak, the upper 
he estimated to reach to 2,300 times the dis- ridge of which is angular; and by their short 
tance of Sirius, states, as his opinion, that feet, tho anterior toes of which are almost wholly 
even at this enormous distance the limit of the united : these toes, however, are not precisely 
stratum was not attained, inasmuch as the the same as those of the kingfishers. The plu- 
telescope failed to resolve the nebulous appear- mago of the species of Galbula which are called 
ance into stars, and he therefore concluded the by the French jacamars , is not so smooth as 
stratum to be fathomless. Sir John Herschel that of the kingfishers, and always has a metal- 
thinks the limit has been attained only in lie lustre. They are solitary birds, that live in 
certain directions: ‘Throughout by far the largest wet forests, food on insects, and build on low 
portion of the extent of the Milky Way in both bushes. 

hemispheres, the general blackness of the ground Galbulus. In Botany, a term invented by 
of the heavens oji which its stars are projected, Gaertner, to denote a form of fruit similar to a 
and the absence of that innumerable multitude cone, excepting that the galbulus is round, and 
and excessive crowding of the smallest visible has the heads of the carpels much enlarged, as 
magnitudes, and of the glare produced by the in the fruit of the juniper, 
aggregate of multitudes too small to affect Gale. The Mynca Gale , a small native 

the eye singly, which the contrary supposition fragrant bush, of the order Myncaccce , found in 
would appear to necessitate, must, we think, boggy places. 

be considered unequivocal indications that its Gale of Wind. The Sea term for a con- 
dimensions, in directions where these conditions tinued storm of wind : the lowest degree is tho 
obtain , are not only not infinite, but that the fresh gale, the next a strong gale, and the last 
spice-penetrating power of our telescopes suffices a heavy or hard gale, called also a whole gale, 
fairly to pierce through it and beyond it.’ But, Galea (Lat.). In Antiquity, the head- 

on the other hand, there are parts where not the piece or helmet used in battle by the Roman 
slightest indication of alimit is discernible. ‘Such soldiers. The gaha was used for the s.uno 
is, in effect, the spectacle afforded by a very large defensive purposes, as the cassis ; but differed 
portion of the Milky Way in that interesting from it in this, that while the cassis was the 
region near the point of its bifurcation iu term properly applied to helmets made of /?utal t 
Scorpio, where, through the hollows and deep the galea was originally of hides. 
recesses of its complicated struct ure, we behold Galea (Lat.). In Botany, the helmet or 
what has all the appearance of a wide and arched part of a flower, as seen in the Aconite ; 
indefinitely prolonged area, strewed over with hence gale ate, helmet ed. 

discontinuous masses and clouds of stars, 'which Galega (Gr. 7 <£a«, because it is supposed to 
the telescope at last refuses to analyse.’ increase the milk of animals, especially of goats). 

There is also another objection which has The name of a genus of plants, including G. 
been raised by Struve, namely that the celestial officinalis, or Goat's Rue, a plant of little taste, 
spaces are not perfectly transparent, and that and eaten in Italy in salads. It was formerly 
therefore the light of distant stars is enfeebled hold in some repute as a cordial in fevers, 
more than in proportion to their distance. The genus consists of perennial herbs of the 

The only conclusions which can be safely Leguminous family, nearly related to Glycyr - 
drawn are the following : — rhiza. 

1. That the whole light of the Milky Way is Galena (Lat.). Native sulphide of lead, 

nothing but the light of innumerable stars of composed, wheu pure, of 86 C per cent, of lead 
all magnitudes down to the faintest point per- and 13-4 sulphur. It forms bunches and veins 
ceptible in the best telescopes. in igneous and sedimentary rocks, especially in 

2. That the phenomena, on the whole, agree Carboniferous Limestone, iu which it often fills 
with the supposition that the stars of our irregular cavities and fissures. It occurs in 
firmament, instead of being scattered through amorphous masses with a lamellar structure, 
space indifferently in all directions, form a frequently granular, especially when silver is 
stratum of which the thickness is small in com- present, sometimes almost compact, and ery- 
panson with its length and breadth, and that stallised in cubes, octahedrons, or their modi- 
the sun occupies a place near the middle of the fications. The colour is lead-grey, much HIta 



GALENISTS 

that of the metal lead, with a metallic lustre, 
and sometimes superficially covered with an 
iridescent tarnish. Galena is the most abun- 
dant ore of lead, and that from which the greater 
part of the metal is obtained. 

Sometimes Galena is so rich in silver as to 
be worked almost entirely as an ore of that 
metal, 113 is the case at the mines of Saxony, 
the Harz, and those of Bleyberg in the Eifel. 

The largest lead mine in the world is that of 
Allenheads in Northumberland; and some of 
the purest metal is that produced at the Austrian 
mines of Notsch in Carinthia. 

Galenists. In Ecclesiastical History, a 
subdivision of tho sect called Waterlandinns in 
the seventeenth century. In Medical History, 
the followers of Galen were so termed, in 
opposition to the practitioners of the chemical 
school. 

Galeoplthecus(Gr. yaK-fj, a weasel; riOriKos, 
an ape). A genus of Insectivorous Mammalia, 
having the bones of the arm and leg, but not 
those of the digits, excessively elongated, and 
supporting extensive lateral folds of skin which 
are useful as a parachute, but not as organs of 
flight. The species arc restricted to the great 
islands of the Indian Archipelago ; their inferior 
incisors are remarkable for their complex form 
like l he teeth of a comb. 

Galeruca (Lat. galerus, a cap or tuft). A 
genus of Tetramerous Coleoptera, now the type 
of an extensive family ( Galerucida ), including 
amongst other subgenera the noxious turnip- 
flies (Haltica). All the Galerucida are vege- 
table feeders, both in their larva and in their 
perfect state. There are about a dozen known 
British species of Galeruca proper, which are 
small, and generally dark or dull-coloured 
beetles. 

Gallaoeoe (Galium, one of the genera). A 
natural order of herbaceous Exogens of the 
Cinchonal alliance, inhabiting the cooler parts 
of the world. They are distinguished from 
Cinchonacca by their square stems and verti- 
cillate leaves without stipules. The roots of 
Rubia tinctoria yield Madder, and those of 
R. cor di folia furnish the Munjeet dye of India. 

Gallpea (the Guiana name). The genus 
of Rutacca yields the Angostura Bark of the 
Pharmacopoeia. It is B&id to be produced both 
by G. officinalis and G. Cusparia , and hence 
is sometimes called Cusparia Bark. It is em- 
ployed in medical practice as a tonic, and by 
the natives of Guiana to stupefy fish. 

Galipot. A white resin derived from the 
Pin us maritima. 

u Galium (Gr. ydX a, milk). A genus of 
scrambling herbs, with stellately whorled leaves, 
small flowers often inconspicuous, and fruits con- 
sisting of two dry seed-vessels, each containing 
a single seed. G. Aparine , the Cleavers or 
Goosegrase, is a common weed in almost every 
hedgebank, and is remarkable for its globular 
fruits being covered with hooked prickles. The 
torrefied seeds are said to be a good substitute 
for coffee, and the flowers of Galium verum 
are used to curdle milk. The roots of some of 
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them afford a purple dye. Like Madder, they 
belong to the order Galiacea. 

Gall (Gr. x°^)» [Bile.] 

Gall of Glass. The salts and other im- 
purities which float upon the fused materials 
for the manufacture of glass, and which are 
skimmed off. They* are also called sandiver. 

Gall Insects. The name of a family of 
Hemipterans, comprehending those of which 
the females, towards the period of oviposition, 
assume a globular form, analogous to the galls 
caused by the galhcolcs. 

Gall Nuts. Excrescences produced by the 
cynips , a small insect which deposits its eggs 
in the tender shoots of the Quercus infetoria, a 
species of oak abundant in Asia Minor. When 
the maggot is hatched, it produces a morbid 
excrescence of the surrounding parts, and ulti- 
mately eats its way out of the nidus thus 
formed. The best galls are imported from 
Aleppo and Smyrna; their principal ingre- 
dients are tan and gallic acid. The infusion of 
galls affords a dense white precipitate in solu- 
tion of gelatine, and a black precipitate with 
the persalts of iron. The latter property leads to 
the use of galls in the manufacture of ink and 
of black dye ; they are also used as an astrin- 
gent in medicine. 

Galls. Local affections or diseases of plants, 
caused by the puncture of insects. They are 
produced by an excessive deposition of cellular 
tissue, and are of no consequence to the general 
health of the individual subject to them. 

Gall-bladder. An oblong membranous 
receptacle attached to the under put of the 
liver. It retains the bile which regurgitates 
from the hepatic duct, and sends it through' 
the cystic duct, which proceeds from its neck 
into the ductus communis eholcdochus, and 
thence into the duodenum. 

Gall - stones. Concretions occasionally 
found in the gall-bladder and biliary ducts. 
They consist either of a peculiar fatty matter 
called cholcstcrine, or of inspissated bile, or of 
mixtures of the two. The gall-stones of the ox 
generally contain a peculiar yellow colouring 
matter which is valued by painters. 

Galleon (Ital. galeone). A name formerly 
applied to laige and lofty ships of war: it was 
subsequently limited to the treasure ships which 
brought the riches of the New World to Spain. 
They were heavy unmanageable vessels. 

Gallery (Ital. galleria, Fr. galerie). In 
the Fine Arts, a term upplied to a collection of 
works in painting or sculpture, or to the build- 
ing containing it. The earliest gallery or 
museum of which there is any record was that 
of the Heneum or temple of Juno at Samos, 
to which a picture gallery (myatcoffi;tnj) was at- 
tached. The Peecilc, or painted chamber, at 
Athens was a gallery of paintings, but not quite 
in the sense now applied. The Egyptian Ptole- 
mies formed collect 10ns of pictures, as did also 
the Romans : Vcrros had a remarkable collec- 
tion of works of art; and most of the public 
temples of Rome were depositories of works of 
painting and sculpture ; the Temple of Peace 



GALLERY 

was renowned for its collections. Constanti- 
nople, however, had still greater accumulations 
than Rome. In Europe, the magnificent Mu- 
seum of the Louvre, though much reduced in 
1815 by the restoration of many works acquired 
by conquest, is still one of the richest in pictures 
numerically ; but it does not possess so many 
first-rate Italian pictures as theBritish National 
Gallery. The gallery founded at Florence by 
Cosmo II. long enjoyed the first rank, bnt must 
be now considered secondary to several Euro- 
pan galleries. The treasures of Florence are, 
however, divided into two collections — that of 
the Uffizi, and that of the Pitti palace; but 
both galleries combined do not equal in num- 
bers the collections of Dresden, of Madrid, or 
of the Louvre. Numbers, of course, are not the 
real test of the value of a gallery of works 
of art ; but where all have been formed with 
more or less indiscrimination, it becomes a fair 
test. The selected galleries are few, those of 
the Vatican at Rome, the National Gallery iu 
London, and the Finacothek at Munich being 
almost, the only examples. If we rank the prin- 
cipal galleries of Europe according to their 
numbers, the following is their order at this 
date (1865) : 1. Versailles, about 8,300 works, 
chiefly French battles ; 2. Dresden, about 2,200 
pictures ; 3. Madrid, Real Museo of the Prado, 
1,833 ; 4. The Museum of the Louvre, about 
1,800 ; 5. The Hermitage at St. Petersburg, 
1,631; 6. The Gallery of Berlin, 1,250; 7. The 
Belvidere at Vienna, upwards of 1,550 ; 8. The 
Pinacothek of Munich, 1,270; 9. The Gallery 
of the Uffizi at Florence, upwards of 1,200 ; 
10. The National Gallery, London, about 760 ; 
1L The Gallery of the Museo Borbonico at 
Naples, about 700; 12. The Acadomy at Ve- 
nice, 688 ; 13. The Academy of Antwerp, 584 ; 
14. The Qallery of Turin, 669 ; 15. The Brera 
of Milan, 608 ; 16. The Pitti Palace, Florence, 
600; 17. The collection of Brussels, 44)0; 
18. The Gallery of Amsterdam, 886 ; 19. The 
Stadd Institution at Frankfort, 880; 20. The 
Museum at the Hague, 304 ; 21. The collection 
of the Academy of Bologna, 280; 22. The 
Capitol at Rome, 226 ; and 23. The celebrated 
Gallery of the Vatican at Rome, only 37. The 
National Gallery of London is unfortunately at 
present divided, from utter insufficiency of space 
at Trafalgar Square, a part of the national col- 
lection being placed at Kensington ; if united in 
one whole and properly displayed, it would ap- 
pear what it is, not only one of the most select 
and valuable, but also one of the larger European 
galleries; and it is yet only in its infaney; it 
was first opened to the public on May 10, 1824, 
with 38 pictures, just one more than the Va- 
tican possesses at this day. Edinburgh and 
Dublin hare also now their national galleries, 
and England possesses also tlio public collect 
tions at Hampton Court and Dulwich, besides 
the valuable royal gallery at Windsor, and 
the private galleries of the dukA of Suther- 
land, the marquis of Westminster, the earl of 
Ellesmere, and others. The BorgheBC Gal- 
lery, a collection of upwards of 5(h) vuluuble 
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pictures, and the Esterhazy and Lichtenstein 
collections at Vienna, are perhaps the best pri- 
vate galleries. The Vatican at Rome and the 
British Museum possess the largest and most 
valuable galleries of sculpture. 

Gallery. In Fortification, a covered pas- 
sage, sometimes constructed under the counter- 
scarp and loopholed. 

Gallery. In Mining, a passage leading in- 
wards from the entrance of the mine. 

Galley (Fr. gaUre). A low-built vessel 
propelled by sails and oars, either on a single 
tier, or on tiers of benches one above the other. 
The war vessels of antiquity were all galleys. 
Among the Greeks those chiefly mentioned are 
the pentecontori, which appear to have had fifty 
oars disposed in a single tier ; and the triremes, 
vessels with three banks of oars. [Trireme.] 

Galleys were likewise employed by the mari- 
time nations of the middle ages in the Mediter- 
ranean. Their use in naval war hardly ceased 
until the end of the seventeenth century; and 
the Venetian republic, down to the period of 
its extinction, always maintained a number 
of war galleys. The Venetian galleys had a 
single tier only, and all modem galleys followed 
the same construction. These were formidable 
vessels in a calm, but unfit for a rough sea. 
The Venetians had also a large high-pooped 
sort of galley called galeazsa, whence the word 
galleass and galliott m old English writers. 

The name galley is also applied to some of the 
smarter boats of a ship of war, as the admirals 
galley , the captain's gaUey. The latter is a 
handsome and veiy swift boat, propelled by six 
alternate oars, handled by a picked crew. The 
galley in a ship is the place where cooking is 
carried on : it is in the forepart of the vessel, 
on one of the lower decks. 

The punishment of the galleys, i. e. the em- 
ployment of condemned criminals in the toil- 
some employment of rowing them, is said to 
hare originated under the Greek empire. It 
was used by all the nations bordering on 
the Mediterranean. In France, under the old 
jurisprudence, the punishment of the galleys 
was the severest of secondary penalties. 
About the end of the reign of Louis XIV., 
when galleys themselves began to be disused, 
the galley slaves were employed in hospitals, 
public works, dee*; and the name of the punish- 
ment was changed by the Constituent Assembly 
(1708) to tramux fords, compulsory labour, 
whence the word format for a criminal so con- 
demned. Under the code .of the empire the 
punishment was accompanied with forfoitnre of 
property, infamy, and branding, fiy an alter- 
ation of the law effected in 1832, the bnugl 
was al>olished; and the criminals, who had 
hitherto been intermingled in the three penal 
fortresses (Toulon, Rochefort, and Brest), were 
classified, Toulon was appropriated to those 
condemned for ten years ana under; Brest, 
to those from ten to twenty; Rochefort, to 
persons condemned for life. Tho name hapne., 
applied in France to prisons in which those 
condemned to compulsory labour are confined. 
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is dorived from tho famous Bagnio prison at 
Constantinople, so called on account of some 
blithe situated there. The principal crimes 
now punished in this manner by the French 
law are — some acts of violence against the go- 
vernment or public law; coining or forgery; 
assaults followed by death on legal officers; 
murder, unless under aggravated circumstances; 
rape, abduction, burglary, highway robbery, 
peijury, Ac. 

Galley In Printing, pieces of thin board 
or metal of different sizes, with ledges about 
three-fifths of the height of types, for receiving 
the matter as it is composed, and for affording 
a level on which to make it up into pages. 

Quill, In Roman Antiquities, priests of 
Cybeie, at Rome. The origin of the word is 
uncertain, but they are said to have been so 
called from the river Gnllus in Phrygia, whence 
the worship of the goddess was introduced into 
Rome b.o. 204. (Liv. xxix. 14.) These priests 
were always eunuchs (Lucretius ii.) ; and 
being chosen from a low class, were, unlike all 
other priests, allowed to beg on certain days. 
(Cie. De Legibue ii. 9.) In their rites they 
resembled the Cokybaxtes, Dactyli and* Cu- 
bxtrb [which see]. 

Oolite Add. An acid obtained from galls 
and some other vegetable astringents. It is 
white, crystalline, and soluble in water and 
alcohol. It gives an inky-blue colour with a 
persalt of iron, but no precipitate with gelatine, 
which distinguishes it from tannic acid. When 
heated to about 415°, it is resolved into car- 
bonic acid and pyropallic add; this latter 
arid is largely manufactured for the purposes 
of photography. 

Qelllm- ™ "■ l l - The distinctive title of i 

the Roman Catholic church in France, which 
maintains a certain degree of independence in 
respect of the Roman see. The liberties of the 
GaUican Church, first asserted in the Pragmatic 
Sanction (1438), were defined and confirmed 
in the Qnatuor Propositiones Cleri Gallieani, 
promulgated in 1682. The occasion of this 
declaration was a dispute between Louis XIV. 
and Pope Innocent XI. concerning the right 
long practised by the French kings of occupying 
in their own persons the inferior preferments 
of a diocese which lapsed during the vacancy 
of the see. It was then determined by an 
assembly of the French clergy, that the pope 
has no temporal, but only spiritual rights, as 
the vicegerent of Christ : that even these are 
limited by canons and councils : and that the 
decrees of the holy see are subject to reversal 
uaon the decision of the clergy in general 
(Declaration of the French Clergy concerning 
Ecclesiastical rotter, drawn up by the famous 
Bossuetj bishop of Means, in the assembly 
convoked by Louis XTV. in 1682.) While, 
however, it asserts this liberty in speculative 
points, the Galilean church does not differ from 
the Roman in any points of faith. It has, how- 
ever, always been the object of the Jesuits, and 
that large party, both of clergy and laity, who 
have aided with them, to bring the church in 
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France more closely into submission to the see 
of Rome. The Jansen ists ; the great legal body, 
headed by the parliaments ; and many of the 
leading divines of that church, such as Fleur 
and Bossuet, were arrayed on the other side : and 
the struggle continued with more or less vehe- 
mence through the eighteenth century. The 
suppression of the Jesuits appeared for the time 
to give the victory to the GaUican side. But it 
may be said to have suffered, in the eyes of the 
Catholic public in general, a very severe defeat 
when, in the early part of the Revolution, its 
leaders sided to a considerable extent with the 
party of progress, and accepted the 'civil consti- 
tution ’ of the clergy. The period of lowest ex- 
ternal power of the church in France was that 
of the revival of what are commonly called 
Ultramontane opinions in the church or Rome ; 
those, namely, which exalt most highly the 
papal power, and are most opposed to the exist- 
ence of anything approaching to national and 
independent churches or branches of the church 
within the communion of Rome. Accordingly, 
the concordat effected by Napoleon I. with 
Rome, although it established a church, in the 
political sense of the word, dependent on the 
State, yet in no degree tended to reconstitute 
that Gallican church which the great divines 
of the age of Louis XIV. had endeavoured, with 
Borne success, to build up. Since that time 
the Ultramontane school appears to have ac- 
quired still more derided influence among the 
clergy of France. 

Q all i rtam . literally, a phrase or constae- 
tion peculiar to the French language hut used 
generally to denote such phrases or modes of 
speech in English ss are formed after the French 
idiom. 


(Lot. galla, agaU ; colo, I inhabit). 
The name of a family of Fupiperas Hymano- 
pterans, including those of which the larrm 
inhabit the galls or vegetable excrescences 
caused by the perforation and oviposition of 
the parent insect 

O sUlssnesM i Omllinaoe* (Lat gallus, 
a cock). [Rasgbss.] > 

Ow lllnnl* or Water-ben. The type of 
the subgenus GalUnvla, now dismembered 
from, the FuUca of Linnaeus, which term is 
restricted in modem systems of ornithology to 
the Coots proper. 

OalUeft A strong and cumbrous bluff- 
bowed vessel used by the Dutch, having a main 
mast and a misca mast, usually dose aft 

i£TT* A 

flelle a (Old Fr. galon). An Rw gUah mea- 
sune of ^capacity. By Act of Parliament the im- 
perial gallon is to contain 10 iba. avoirdupois 
of distilled water, weighed at the temperature 
of 62° of Fahrenheit, the barometer standing 
at 30 inches. This is equivalent to 277*274 
cubic inches. The old KngK^ gallon, wine 
measure, contained 231 cubic inches; beer 
measure, 282 cubic inches. [Mhasubbs.] 

QnllnfMirto Arid. The tannic arid, or 
astringent principle of nut-gall^ obtained on 
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percolating galls with washed ether and era- ’ 
porating the aqueous portion of the percolate. 
It forms an insoluble compound with gelatine, ' 
the formiition of which is the chief feature in 
the operation of tanning hides to form leather. | 
Its combination with iron forms the basis of 
black writing inks. [Tannin.] j 

Oallowablts. On Shipboard, consist of a ; 
stout wooden framework for the support of 
spare spars. 

Gaily- worm. [Julis.] 

Galt. [Gault.] 

Galvanism (from Galvani, professor of 
anatomy at Bologna, the discoverer of some of 
the phenomena connected with this form of 
electricity in the year 1790). Under this term 
are frequently included the phenomena of Vol- 
taic Electricity [which see]. We shall here 
limit it to the apparent evolution of electricity 
by the contact of different metals ; this is best 
observed by the muscular contractions which 
are produced in the leg of a frog recently killed, 
when two different, metals, such as zinc and 
silver, tin and gold, &c., one of which touches 
the crural nerve, and the other the muscles, are 
brought into contact. Every time the metals 
touch each other, the limb becomes powerfully 
convulsed ; and if the experiment be made with 
a dead rabbit, one of the metals being in 
contact with the brain T and the other with the 
muscles o£ the extremities, the whole body of 
the animal is strangely agitated. Similar ex- 
periments have been made upon the bodies of 
criminals shortly after execution. These re- 
sulfSy which have till lately been considered to 
depend upon the effects of electricity excited by 
the contact of the metals upon the nervous and 
muscular systems, led Volta to his celebrated 
researches, which terminated in the discovery 
of the Voltaic battery. Nearly all the cases, 
however, of the apparent production of electri- 
city by contact have been satisfactorily traced 
by Faraday to chemical action. [Voltaic 
Battery.] 

Galvanometer. An instrument for ascer- 
taining the presence and estimating the amount 
of a current of electricity, especially galvanic or 
, voltaic electricity, by the de 


a 


viation which it occasions in 
Tv the magnetic needle. Thesim- 
-* plcst form of galvanometer is a 
magnetic needle poised upon a 
poiut, and surrounded by one 
or more coils of copper wire covered with silk, 
the ends a and b either being left free, or termi- 
nating in two small copper cups containing mer- 
cury, for the convenience of communication with 
the source of electricity. When this needle is 
placed parallel to the coil, and in the magnetic 
meridian (as represented in the above figure), 
it immediately deviates when the electric cur- 
rent passes through the coil ; and the deviation 
is either to the east or the west, according 
to the direction of the current. [Electro- 
magnetism.] 

Sometimes the needle is surrounded by two 
separate coils of wire, through which two 
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electric currents can be made to pass in different 
directions; the deflection of the needle then 
indicates the comparative strength cf the two 
currents which are tending to deflect it in 
opposite directions. Such an instrument is 
termed a differential galvanometer . Recently 
a very sensitive galvanometer has been devised 
by Prof. William Thompson: it has a small 
mirror attached vertically to the axis, and ujxra 
this mirror abeam of lighyis thrown, which being 
received upon a screen at the distance of severed 
feet from the instrument, magnifies any de- 
flection of the needle enormously ; since the 
beam reflected from the mirror not only acts 
like an arm of the same length, but also travels 
with twice the angular velocity of the mirror. 
This form of instrument is termed a reflecting 
galvanometer. 

Galvaaoacope. An instrument for de- 
tecting slight currents of electricity. Its con- 
struction is the same as that of the galvano- 
meter; but, being merely a qualitative in- 
strument, it has no provision for measuring 
the angle of deflection of its magnetic needle. 
[Galvanometer.] 

Gamte (Lat.). A technical term in Mam- 
malogy, applied by II%er to- the elongated 
metatarsus of the Ruminants- and Soiipeda. 

GamMr. An astringent drug obtained finom 
Uncaria Gmubsr, and cased as a substitute for 
Catechu. 

unbtge. A yeBow gum resin much vsed 
as a pigment, and in medicine as a drastic and 
nauseating purge. That which is imported from 
Ceylon in cakes rolled up in flag leaves, is 
the produce of the Garcinia Cambogia. That 
of Mysore is said to be the produce of G. pic - 
toria ; while that of Siam has been ascertained 
to come from a variety of G. Morelia. 

Game Lava The principal statutes re- 
lating to game now in force, are the 7 & 8 Geo. 
IV. c. 49, the 9 Geo. IV. c. 69, and 1 & 2 Wm. IV. 
c. 32, with several subsequent statutes amend- 
ing these enactments. By the common law, 
which followed the old forest law, as intro- 
duced into this country by the Normans, all 
game was the property of the king ; no person 
whatsoever could enjoy the diversion of sport- 
ing, unless authorised by royal grant of a chase 
or free warren ; and to kill a deer was deemed 
almost as heinous an act as to kill a man. But 
although at common law no persons could with 
impunity encroach upon the kingly prerogative 
of pursuing game, yet those were exposed to the 
additional pains and penalties of the statute law 
who committed this offence not being possessed 
of a certain rank or dignity, or of a certain 
amount of landed property. Strictly speaking, 
then, the superior condition in life of a.party 
constituted the ground of his exemption from 
additional punishment, and not, as commonly 
supposed, a qualification to do that which was 
altogether interdicted, whether to the peer or 
the peasant. But the aggravated offence under 
the statutes, namely, that of sporting without 
rank or fortune, being in later times severely 
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visited, while the original offence at common ; paying 10/. at one sitting might, within three 
law was passed oyer, rank and fortune were, in j months, recover the same with costs ; but the 
the end, looked upon as a qualification ; and a | severity of this Act waB qualified by a subse- 
freehold estate of 100Z. a year, or leasehold quent statute (6 & 6 Wm. IV. c. 41) in favour 
for 99 years of 150/. a year, or being the son ;of innocent holders of such securities. More 
and heir apparent of an esquire or person of recently it has been enacted that all agreements 
superior degree, were accounted as so many i by way of gaming or wagering shall be void, 
qualifications. The statute law prohibited ang j and that money, &c., alleged to be won upon 


persons whatsoever, whether qualified to 
game or not, from making it the subject of sale 
or merchandise. 

The principal alterations in the law made 
by the last Act. above mentioned are, first, 
that all qualifications are done away with, 
and that any person taking out a proper cer- 
tificate may kill game on his own land, or that 


any wager shall not be legally recoverable; 
but this enactment does not apply to any sub- 
scription for or towards any plate, prize, or 
sum of money to be awarded to the winner of 
a lawful £ame, pastime, &c. (8 & 9 Viet. c. 109). 

| -But gaming as a public offence had never been 
satisfactorily dealt with until the last-mentioned 
Act (1846), which gave the power of summary 


of another person, with his leave ; and secondly, conviction against persons engaged in keeping 

* - and managing public gaming-houses, and which 

was amended and rendered more stringent m 
1854 by the stat. 17 & 18 Viet. c. 38. In 
France, where the privilege of keeping such 
houses had been farmed by a company for 
6,000,000 francs annually, public gaming-houses 
were suppressed by the law of July 22, 1836, 
from January 1, 1838 ; and this example has 
been followed by most of the chief continental 
states, so that they now exist only m some 
small principalities, chiefly German, where the 


that every person having such a certificate may 
sell game to any person licensed to deal in it 
according to the Act, who again is at liberty to 
retail it without restriction. 

Most trespasses and offences relating to game 
are punishable upon summary conviction, before 
magistrates. The most serious ot these offences 
is w ha! is called night poaching. After two 
convictions before a magistrate for this offence 
it becomes a misdemeanour, to be proceeded 
against by indictment and punishable by penal 


servitude for seven years, or imprisonment j government has not yet been able to make up 


and hard labour. Night poaching committed 
by three or more persons m company together 
is a misdemeanour in the first instance, and 
punishable by penal servitude for fourteen years, 
or imprisonment and hard labour. By the 
last ‘Act for *he Prevention of Poaching,*! 
25 & 26 Viet. c. 114 (1862), power is given to 
constables to search for game, without warrant 
in certain cases, and to detain the game, the 
party who is found to have unlawfully taken 
it being liable to fine. For the purposes of 
this Act, the word gainc is defined to include 
hares, pheasants, partridges, woodcocks, snipes, 
rabbits, grouse, black or moor game ; besides 
the eggs of several of these birds. 

Games (A. -Sax. gaman, sport). Games 
have been resorted to in all ages and among all 
nations for the purposes of mental or physical 
exercise or amusement. The games of the an- 
cient Greeks were religious solemnities, which 
brought the citizens of all the independent 
states of Greece in contact ; and these festal 
communions (vayriyvpus) served as the most 
popular bonds of social union among all who 
bore the Hellenic name. The four principal 
games were the Olympian, Pythian, Nkmkan, 
and Isthmian. (Wachsnuith's Historical An- 
tiquities of the Greeks, ch. i. part ii. s. 22 : 
Grote’s History of Greece , part ii. ch. ii. See 
also the treatise of Barbeyrac on the Morality 
of Games.) 

Gaming. In Law, all common gaming- 
houses are nuisances in the consideration of | 
English law. The fir^t statute against public 


its mind to the loss of income which their 
abolition would occasion. 

Gamma-fk&netlon. The name sometimes 
given to the definite integral 


r- 


*x*~'dx. 


for which Legendre in his Exercices du Calcul 
Integral, vol. ii., used the symbol T (n), and pro- 
posed the name of second Eulerian integral, 
Euler having first examined its properties. 
These properties are very remarkable, and the 
more important since a great many definite 
integrals may be expressed by means of the 
gamma-function. For positive values of n it 
can easily be shown, by integrating by parts, 
that r(n + l)=ijr(n), and since, manifestly, 
r(l) — 1, it follows that for positive integral 
values of n, 

r(» + i)-i.2.3..fi--l. 

When n is a proper fraction, the following 
relation exists : 

T(n). T(1-bW 

sin n i 

and gives, for n = $, the value r ($)=*/>. 
It may further be remarked that when n 
->1*4616321451..., r («) has the mini- 
mum value 0 SS56031944. Legendre, in his 
Exercices, gives a table of the values of 

log T ^ ^ ^ for all integral values of » 

between 1,000 and 2,000. Gauss, Lagrange, 
Jacobi, Dirichlet, and several other modern 


gaming is tho 33 Hen. VIII. e. 9. By 9 * .writers have contributed papers on the proper- 
Amic c. 14 securities given for the repayment tics of this important transcendental function, 
of money lout for purposes of gaming Morel Ganmarines, Gammarlna (Gr. ttdu- 
dcelurod to be void; and any person losing and papas , a i ). The u.inie of a f mruJv of 



GAMMONING 

Amphi[»odous Crustaceans, having the genus 
(iarnmar us, or the Band -hopper, as the typo. 

Gammoning. The rope by which the 
bowsprit is bound firmly down to tho cutwater. 
The object of the gammoning is to exercise 
a pressuro opposite to the upward pressure of 
the forestays and jibs. Tho ropes of the gam- 
moning are /rapped to render them as taut as 
possible. 

Gamomorphlsm (Gr. ya/x&, to marry , 
and p-opty'}, shape). That stage of devclopement 
of organised beings in which the spermatic and 
germinal elements are formed, matured, and 
generated, in preparation for another act of 
fecundation, as the commencement of a new 
genetic cycle. [Protomorpuic and Ortho- 

MOIif’illC | 

Gamut or Gamma Ut. In Music, a scale 
whereon the musical notes are disposed in their 
several orders. Its invention is attributed to 
Guido Aretino, a monk of Tuscany ; it is also 
billed tho harmonical hand, Guido having made 
use of the figure of tho hand to demonstrate 
the progression of his sounds. 

Gandbarva. [Centaurs.] 

Ganglion (Gr. ydyyXiov, a knot). An en- 
largement in the course of a nerve. A tumour 
in tho sheath of a tendon. 

Ganglioneura (Gr. ydyyktov, and vevpor, 
a nerve). A name applied by Rudolphi to the 
Molluscous and Articulate divisions of the 
animal kingdom, which aro characterised by a 
ganglionic type of the nervous system. In the 
articulated gangliated animals the ganglia are 
always disposed symmetrically along the middle 
line of the body, and brought into communica- 
tion by a double chord : these have therefore 
been termed Homoaangliata. In the Mollusca, 
on the contrary, the ganglions are dispersed, 
and placed at a distance from each other and 
from the mesial plane, and are frequently un- 
symmetrical in their arrangement : these havo 
therefore been termed Hitcrogangliata. 

Ganglionic Structure (Gr. ydyykiov). 
In Anatomy, ganglions are enlargements in the 
course of nerves resembling knots. Physio- 
logically, the name is applied to collections of 
vesicular matter which aro centres of nervous 
power to the fibres connected with them. The 
ganglionic system consists of : 1st, the gan- 
glionic portion of the spinal nerves ; 2nd, the 
internal ganglionic or sympathetic nerves, with 
their intravertebral connections, or the nerves 
regulating both the motions of the internal 
muscular organs, as tho heart, stomach, intes- 
tines, &c., and the secretions, nutrition, ab- 
sorption, &c. The ganglionic structure in the 
brain is frequently termed grey matter, as 
opposed to the white matter, or nerve fibres. | 

Gangrene (Gr. ydyypcuva, from y pda, 
ypatpw, to feed upon, from its eating away the 
tissues). This term is used to denote a condi- 
tion of the soft parts of the body closely ap- 
proaching to death; the term sphacelus (Gr. 
<r(pd/ce\os) being more properly applied to ab- 
bolute death or mortification. 

Gangrene may be moist or dry. The former 
10 
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is characterised by the escape of scrum into 
the part, and by extravasation of blood, which 
coagulates and blackens. Gases are given out, 
and vesicles containing these gaseous results of 
decomposition appear on the skin, raising the 
cuticle ; these are called phlyctcence. [Phlyc- 
tjena.] Dry gangrene may be regarded as 
the result of arterial disease. It is generally 
observed in advanced age, though exceptional 
cases have been recorded in earlier life. It is 
best exemplified when gradual ossification of 
the small arterial trunks occurs ; pain, beat, and 
redness being the first symptoms, after whudi 
the parts become gradually black and dry. 
The hands, forearms, and the feet are chiefly 
affected. It is this dry form of gangrene which 
is produced by the ingestion of eigot of rje. 
[Ergotism.] 

Gangue. The mineral substances which 
accompany metallic ores in the veins of rocks. 

Gangway. The opening in a ship’s bulwarks 
by which persons are intended to enter the vessel. 

Gannet. [Pfxecanus and Sula.] 

Ganocepliala ( ydvos , lustre , and K*<pa Aif, 
head). An order of fossil Reptiles distin- 
guished by the sculptured and external po- 
lished or ganoid bony plates with which tho 
entire head was defended. These includo tho 
post-orbital and supertemporal plates, which 
roof over the temporal fossae. Thero are no 
occipital condyles. The teeth have converging 
inflected folds of cement at their basal half. 
The notochord is persistent; tho vertebral 
arches and peripheral elements are ossified ; the 
pleurapophyses are short and straight. There 
are pectoral and pelvic limbs, which are na- 
tatory and very small ; large median and later.il 
throat plates ; scales small, narrow, subganoid ; 
traces of branchial arches. The order is found 
throughout the series of carboniferous rocks ; 
and, so far as present palaeontological know- 
ledge extends, the ganocephalous reptiles were 
amongst the first to appear on our planet. 
[ Archeg os atjrus. ] 

Ganymedes (Gr. Tavvpi\^)- In the Ho- 
meric Mythology, a son of Tros and Callirhoe, 
and brother of Ilus. Being the most beautiful 
of all mortals, he was taken by Zeus to be his 
cupbearer and to live among the gods on Olym- 
pus. Later writers added that he was borne 
aloft to heaven on an eagle sent by Zeus. 

Gaol (Fr. geolc, Ital. gaiola — for gabbiola — a 
cage, from Lat. cavea). A prison. The present 
law relating to the building, repairing, and main- 
taining of gaols and houses of correction is 
regulated by the statutes 4 Geo. IV. c. 64, 6 Geo. 
IV. c. 12 and c. 86, and 2 & 3 Viet. c. 56 (1839), 
with several other amending Acts. No gaol can 
be erected under any less authority than that 
of an Act of Parliament. There must now be 
at lcasl one common gaol and one house of 
correction in every county. Gaolers are ap- 
pointed by the high sheriff; by 4 Geo. IV. 
they are forbidden to exercise any other trade 
or office, and must reside within the prison. 
As to the discipline and management of gaols, 
see Prison. The commission of gaol delivery 
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is one of those held by the judges of the supe- 
rior courts to enable them to try and discharge 
prisoners in the gaols of counties which they 
visit at the Assizes [which see]. 

Gape. In Ornithology, the opening between 
the mandibles of birds. 

Garancine. One of the colouring matters 
derived from madder . 

Garclnla (after Dr. Garcia, an Oriental 
traveller). This genus of Clusiaceee yields the 
Mangosteen and Gamboge. The plant which 
produces the Mangosteen is called G. Mango- 
stoma ; and the fruit itself, about the size of on 
orange, has a thick rind enclosing a juicy pulp 
having, writes Dr. Abel, ‘the whiteness and 
solubility of snow, and a refreshing delicate 
delicious flavour’ compared to that of a com- 
pound of pineapple and peach. Gamboge is 
the yellow gum resin of G. Canibogia and G. 
ptrturia, and of a pedicellate-flowered variety 
of G. Morelia . It is chiefly imported from 
Siam by way of Singapore. [Gamboge.] 
Gardant or Guardant (Fr ). In Heraldry, 
a term applied to a beast when represented full- 
faced, as looking at the spectator. Re-guardant, 
when looking backwards. 

Garden (Fr. jurdin, Goth, gards, Lat. hortus, 
Gr. xV™*)- A piece of ground, attached to 
a house, and enclosed, in which are cultivated 
various vegetables, fruits, and flowers. In the 
infancy of civilised society, all these were cul- 
tivated in one enclosure ; but as manltind ad- 
vanced in civilisation and refinement, and the 
number of plants to be cultivated increased, it 
became necessary to adopt separate depart- 
ments ; and culinary vegetables came to be 
cultivated in the Kitchen garden, fruits in 
the Orchard, flowers in the Flower garden, 
ornamental trees and shrubs in the Shrubbery 
or Pleasure grounds, and timber trees in Plan- 
tations, Woods, and Forests. [Gardening.] 
Gardenia (after Dr. Garden of Charleston). 
This genus of Cinchonaccce will be most familiar 
to ordinary TeadeTB through the Cape Jasmine, 
as it is called, G. Jlorida and G. radicans, both 
beautiful evergreen stove-shrubs with jasmine- 
scented flowers, of which the double form is 
that most commonly seen. There are many 
species known, veiy varied in character. G. 
gummifera and G. lucida of India yield a fra- 
grant resin like Elemi. 

Gardening. The art of cultivating a 
garden comprehends a great variety of objects. 
[Garden.] All these are generally included 
under the following heads : Horticulture, or 
the culture of culinary vegetables and fruits ; 
Floriculture, which includes the culture of orna- 
mental and curious flowers, shrubs, and trees ; 
Arboriculture, which implies the culture of 
trees or shrubs used for various purposes in the 
arts and in general economy ; and Landscape 
Gardening, or the general disposition of the 
scenery or landscape about a country residence. 
[Horticulture; Botanic Garden; Arbori- 
culture ; and Landscape Gardening.] 
Gargoyle. [Gurgoylb.] 

Garlic (A. -Sax. garleac). The bulb of 
II 
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Allium sativum, used in cookery, and haring 
what is called the aUtaceouo odour and flavour 
very strongly developed. 

Garlic* OIL oC This oil is obtained on 
distilling garlic with water. It has a yellow 
colour and an acrid disagreeable smell and taste. 

It is the sulphide of the radical allyl. 

Gasset (ItaLgranata, from the resemblance 
of its red colour to that of pomegranate seeds). 

A mineral of winch there are several varieties. 
They are all silicates of different bases, which 
have been divided into- the following six sub- 
species : L Alumina-lime Garnet, consisting of 
silicates of alumina lime, and comprising 
Cinnamon-stone or Essonite, Grossular or 
Wiluite, Romaeraorite, Topazolite, and Suc- 
cinite ; 2i AL umin a-magnesia Garnet , composed 
of silicates of alumina and magnesia ; Black 
Garnet from Arendal; 3 \. Alumina-iron Garnet 
consisting of silicate of alumina and iron, and 
comprising Allochroite, Almandine or Precious 
Garnet, and common Garnet; 4. Alumina - 
manganese Garnet , consisting of sOkates of 
alumina and manganese [Spessajbtine] ; 5. 
Iron-lime Garnet , composed of silicates of iron 
and Kme, and including ApJome, Colophonite, 
Melanite, and Pyreneite ; 6. Lime and Lime - 
chroma Garnet or Ouvarovite, composed of 
silicates of lime and oxide of chrome. 

The Precious Garnet is employed in jewellery, 
while coarse Garnets are used instead of Emery 
for cutting gems and polishing metal and stone. 
[Pybofe.] 

Garnishment. In Law, a warning 

notice given to a party to appear in corn* 
give information. This technical term is used 
only in one or two instances. Thus garnish- 
ment or warning is given to a third person, in 
whose hands money is attached within the liber- 
ties of the city of London by process out of the 
Sheriffs’ Court, who is termed a garnishee . 

Garotte. [Garrote.] 

Garrison (Mod. Lat. garnitlo, military 
stores , ; Fr. garnison). A body of forces 

disposed in a fortress to defend it against the 
enemy, or to keep in subjection the inhabitants 
of the town where it is situated. A place 
where troops are quartered in barracks is called 
a garrison , to distinguish it from a camp or 
cantonment. 

Garrote or Garotte. A mode of capital 
punishment employed in Spain. The criminal is 
seated on a stool with his back to a stake. A 
tight collar is passed round his throat, of which 
the ends nearly meet ; the executioner, standing 
behind him, twists them closer by means of a 
screw : the death is instantaneous. 

Garry acese (Gariy a, one of the genera). 
A Bmall order of diclinous Exogens, typical of 
the Garry al alliance, and distinguished from 
Hdwingiacece by the amentaceous flowers and 
opposite exstipulate leaves. Garry a elliptica is 
an ornamental evergreen shrub. 

Garter. In Heraldry, the moiety or half of 
a bend. 

Garter* Order of the. The commonly 
received story, which attributes the origin of' 
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this illustrious order to the dropping of the ! 
countess of Salisbury’s garter, is contradicted by | 
many recent writers, who attribute its institution 
to Kieliard I., who tied thongs of leather as ! 
murk** of distinction round the legs of several of : 
lus officers at the siege of Acre. In the opinion 
of l>r. Mevriok (On Armour , vol. ii. p. 54), J 
the garter is nothing more than .1 symbol of 
umt\. The order was, however, cither founded 
or restored by Edward HI., and, according to 
gi iier.il opinion, either in the year 1344 or 1350. | 
The first of these dates was that of a festival 
in which the king formed himself and his 
associates into a company, under the patronage 
of St. George : hut nothing is said respecting 
the garter until the latter \ear. The sUtntos 
of flip Garter Inn e been revived and augment ed 
by Henry V., Henry VI IT., and George III 
in 1805. It was generally called the Order 
of Sr. George until the reign of Edward VI. ; ' 
St. George of Cappadocia, tho tutelar saint of 
England, being likewise patron of tins order. 
It originally consisted of twenty-six knights, 
the king being the chief; and the same number 
is «t ill retained, with the addition of princes 
of the blood-royal as supernumeraries. In the 
beginning of the present century, it was esti- 
mated that eight emperors ana twenty-eight 
foreign kings had been members of it. The 
number lias since been much augmented. It 
is the most ancient of .all tlie lay orders of 
chivalry, and may rightly be accounted tho 
noblest in the world. The college of the order 
is held at the chapel of St. George, in the castle 
of Windsor. The vestments and ensigns of 
the order are, the inn n( 1e of blue velvet, changed 
to purple by Queen Elizabeth, but restored to 
the original colour by Charles I. ; the suv- 
eoat of crimson velvet ; the hood, which is now 
fixed to the mantle, a cap of black velvet with 
an aigrette of heron’s feathers being worn on 
the head instead of it ; the collar of gold, com- 
posed of twenty-six pieces made to resemble 
garters, with the badge of the order (the figure 
of St. George and the Dragon) pendent from it ; 
and the garter of blue velvet. The lessor 
George, as it is called, is attached to a blue 
ribbon, passing from the left shoulder to the 
right hip. The officers of the order are : the 
prelate (the bishop of Winchester for the time 
being); the chancellor (the bishop of Oxford); 
the register (the dean of Windsor) ; garter king- 
at-anns (this officer combines two functions, 
being herald to the Order of the Garter, and 
also principal king-nt-arms. the highest officer 
of t lie Heralds’ College uuder the earl marshal); 
and the usher or black rud. It lias also a dean 
and twelve canons, &c., with twenty-six pen- 
sioners, or poor knights. Tho most authentic 
work on the Order of the Garter is that of the 
learned antiquary Elias Aslnnole. 

Gas (probably from the German geist, or 
spirit). This term is applied to all permanently 
elastic fluids, or airs differing from atmospheric 
air. 

6m nttlars. The different contrivances 
for the application of gas lighting, consisting of 
12 
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the pipes and services, the meter, the various 
burners, such as the butswing, fishtail, cock- 
s^ur, argand, sun burners, &c. The pipes are 
either of cast iron, when their dimensions ex- 
ceed three inches in diameter, or they may be 
either cast or wrought iron of two inches in dia- 
meters they are made of wrought iron when 
they are from two inches to half an inch dia- 
meter; and of pewter or of tin, when smaller 
than half an inch, or when let into plastering. 
In Paris, the service pipes are made almost 
entirely of lead. Copper pipes must bn carefully 
avoided, as the gas not only corrodes them, 
but also forms an explosive compound with 
the copper. The meters may be either tho 
wet or dry gas-meter. Of these, the former 
are more likely, at first, to mark against 
tho company, and the latter to do so in 
the course of time. The burners are usually 
made ha* smug when they have to be exposed 
to .the effects of sudden gusts of wind (as in 
street lamps, open lights, &e.); the batswing 
is composed of a nipple, across which a narrow 
slit is formed, through which the gas escapes 
in a thin flame ; they are made fishtail when 
common gas is burnt without much cure, ami 
consist of the nipple pierced with two openings 
placed so that the jets cross one another; or 
they are made cockspur, which is a simple jet 
proceeding from the extremity of the nipple. 
The argand burner , of which Leslie s burner is 
an ingenious modification, is a ring'pierced w'ith 
holes, and surrounded with a glass shade, so 
that the supply of air may be regulated, and 
the light steadied ; the sun burner is composed 
of fishtails, surrounded with a double cone, 
so contrived that the passage of air shall be 
uninterrupted round tho flame, and a free 
egress offered to the ventilation. The skill of 
the gas-fitter must be shown in the adaptation 
of these various burners to the positions where 
they may bo required; it being observedth.it 
they arc all adapted to produce their best results 
when the pressure of the gas is equal to that 
of a column of water of one inch in height. 

Gas Illumination. Under the head of 
Carburettfd Hydrogen we have adverted to 
two gaseous compounds of hydrogen and car- 
bon which perforin an important part in the 
economy of gas illumination. There are several 
other analogous compounds, which are produced 
in various relative proportions during the de- 
structive distillation of pit coal, and which, 
therefore, are more or less concerned in the 
history of coal gas, which, as far as gas illu- 
mination is in question, may be defined as a 
mixture of many hydro-Carl >uret ted gases and 
vapours with a considerable volume of other 
gaseous bodies, among which free hydrogen 
and carbonic oxide are the most important. 

The application of the gases produced from 
the destructive distillation of pit coal to the 
purposes of illumination is of modern in- 
vention ; but the germ of it may be traced 
back for more than a century. The first 
authentic record of a permanent elastic and 
inflammable ga*> from coal occurs in the 
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Philosophical Transactions for 1739, in which 
there is s. paper by the Rev. Dr. Clayton, 
describing the method of filling bladders with 
what he calls the spirit of coal , obtained by 
distilling coal in a retort upon an open fire. 
He says : ‘ I filled a good many bladders 
therewith, and might have filled an incon- 
ceivable number more, for the spirit continued 
to rise for several hours, and filled the bladders ( 
almost as fast as a man could have blown them , 
with his mouth, and yet the quantity of coals 
distilled was inconsiderable. I kept this spirit 
in the bladders a considerable time, and en- 1 
dcavoured in several ways to condense it, but 
in vain; and when I had a mind to divert 
strangers or friends, I have frequently taken 
one of these bladders, and pricked a hole 
therein with a pin, and compressing gently the 
bladder near the flame of a candle, till it once 
took fire, it would thf»n continue flaming till all 
the spirit was compressed out of the bladder ; 
which was the more surprising, because no one 
could discern any difference in the appearance 
between these bladders and those that were 
filled with common air.’ Dr. Clayton seems 
also to have observed those curious phenomena j 
which have since excited so much attention 
under the terms exosmose and c7idosmose ; for he 
goes on to say that he found ‘ that this spirit 
must be kept in thick bladders, as in those of 
an ox or the like ; for if I filled calves' bladders 
therewith, it would lose its inflammability in 
twenty-four hours, though the bladders became 
not relaxed at all.* I 

I)r. Hales (in his Vegetable Statics) and Dr. 
"Watson (in his Chemical Essays) have each | 
noticed the properties of the gas from coal ; i 
but it was not until the end of the last century i 
that the practicability of substituting coal gas i 
in place of other inflammables, for the lighting 
of streets and buildings, became an object of 
attention. 


r&l private gas works were erected, and com- 
panies were formed for the purpose of carrying 
on the manufacture on an extended scale. Oil 
lamps were soon after banished from all the 
great thoroughfares of the metropolis ; and in 
the course of from ten to fifteen years not only 
was every street and alley illuminated from tlvj 
same source, but it was generally adopted in 
the theatres and other public buildings ; was 
carried into the suburbs ; and has now become 
general in every town and city of the empire 
and of the civilised world. 

When coal is subjected to destructive distilla- 
tion, i.e. when it is heated in close vessels, 
it yields a number of complicated products, 
which, so far as our present object is con- 
cerned, may be classed under three heads, 
namely : first, permanent gases ; secondly, va- 
pours which may be condensed into the liquid 
or solid state by cooling; thirdly, the fixed 
or residuary matter, which remains in the retort. 
The object of gas manufacture is to separate 
these from each other, and so to purify the 
gaseous products as to render them fit for 
combustion. 

The apparatus employed for this purpose 
consists of : first, the retorts , as they are called, 
or cast-iron or fire-clay cylinders, in which 
the coal is subjected to heat; secondly, the con- 
trivance for condensing the solid and liquid 
matters; thirdly, the purifiers, by which the 
gas is cleansed from the various matters which 
would be prejudicial if retained in it; and 
fourthly, the gasholders, in which the purified 
gas is ultimately received, and which are con- 
nected with the service pipes for its distribu- 
tion. The following is a brief description of 
these several parts ; but it is to be observed that 
gas-making is conducted upon rather different 
principles in such large towns as London, Paris, 
&c. from those which prevail in smaller works. 

The retorts are of various forms and sizes. 


The idea of applying coal gas to economical but always longer than wide or deep ; they 
purposes seems first to have occurred to Mr. j differ from about 7 ft. 6 in. long by 20 in. 
William Murdoch, of Redruth, in Cornwall, in , wide and 1 foot deep, to 20 ft. long by 20 in. 
1792. His apparatus consisted of an iron re- j wide and 13 in. deep, and in some cases they 
tort, and iron and copper tubes, through which j are made of still larger dimensions. They are 
the gas was conducted to a considerable distance, ' usually of an arched shape, though sometimes 
and was there, as well as at intermediate points, j they are perfectly cylindrical; they are of cast 
burnt through apertures of various forms and iron when in one piece, but when the manufac- 
dimensions ; he also washed the gas with w’ater, ture is upon a sufficiently large scale to require 
and used other means for its purification. In 1798 their being built up of several parts, they are 
Mr. Murdoch constructed a large and improved j made of fire clay. Upon the exposed end 
apparatus for the purpose of lighting Boulton ! of the retorts there is placed the mouthpiece, 
and Watt’s celebrated factory at .Soho, near j which is of cast iron, and carries the door and 
Birmingham, which, on the occasion of the ; ascending pipes, which communicate with the 
peace in 1802, was publicly illuminated by the j hydraulic main. This is a pipe, usually of 
same means. (‘An Account of the Application j cast iron, running along the front of the re- 
of Gas from Coal to Economical Purposes,’ ly j tort stack, half filled with water, destined to 
Mr. W. Murdoch, Phil. 1'rans. 1808, p. 214 ) | receive a portion of the tar and water passing 
But the attention of the public in London was over with the gas. Thence the gas passes 
first called to this important subject by the to the condenser, where the tar and remainder 
experiments of Mr. Wiusor, who in 1803 pnd of .the tar water are deposited. It is to be 
1804 lighted the Lyceum Theatre, and shortly observed *hat the quantity of tor will depend 
afterwards one side of Pall Mall, with gas from much on the temperature at which the dis- 
coal. From that period the manufacture of gas filiation has been effected, and great attention 
suggested itself as a lucrative speculation. Seve- is required for this purpose ; if it be too high, 
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the retorts will be burnt dot rapidly, and 
although the quantity of gas will be increased, 
its quality will be greatly deteriorated ; if too 
low, the quantity of tar will be augmented, 
and the amount of the gas for illuminating 
purposes proportionally diminished. From the 
condensers* the gas passes into the aerubbefa, 
where it Is exposed to the purifying action 
of a stream of water passing over layers 
of ' -coke, and thus deprived of ammonia. 
It is then conducted to the purifiers, where 
it passes through sieves (charged with hy- 
drate of lime, or with hydrated oxide of iron), 
which remove sulphuretted hydrogen, and com- 
plete the process of purification; the gas is 
thence conducted through the station meter to 
the gasholder preparatory to distribution. 

In practice, it is found that one ton of coal 
will yield from 8,000 to 10/000 cubic feet of 
purified gas, of average Hhnuxnutmg power, 
leaving a residue of about 15 brahek of coke, 
and producing about 9 gallons df tar. In 
London the retorts are charged constantly, 
so that they work day and night ; and some 
idea of the magnitude of those establish- 
ments may be formed when it is stated that 
in the works of the Imperial Gas Company as 
much as 260 tons of coal are daily carbonised, 
and that they have one gasholder capable of 
containing l} million cubic feet There are 
thirteen gas companies in London, which con- 
sume about 1,600,000 tons of coal annually. 
It is calculated that the average consumption 
of gas by the batswing burners in the street 
lamps is about five or six feet per hour, 
and the distance apart of those lamps is 
about 90 ft. on the same line of footpath ; the 
rate of consumption in private lights, of course, 
varies very .considerably, and no general rule 
can be laid down respecting it The law 
that a light diminishes in intensity as the 
square of the distance increases, prevails in 
this case ; but in spite of the great waste of 
gas that it entails, the sun lighting (as the sys- 
tem of concentrating the gas in one centre is 
called) appears to present such advantages that 
it is generally adopted in places of public resort. 

Oai - meter. Any apparatus used for 
measuring the volume of gas. The term is, 
however, usually restricted to am instrument 
employed in moasnring the amount of illu- 
minating gas supplied to consumers. The wet 
meter was originally invented by the late 
Mr. Clegg, engineer to £he Chartered Gas 
Works, and has been considerably improved 
by Mr. Crossley ; the dry meter was invented by 
Mr. John Malam, and has been improved by 
Mr. Defries. The wet meter consists of a drum, 
which is made to revolve upon its axis by the 
ingress and the egress of tare gas ; this drum 
works in water, which is regulated so that 
when the level of it exceeds a certain line, the 
passago of the gas is intercepted, and when it 
fulls below another line a valve is disengaged 
that shuts off the entrance of the gas. All 
that is necessary under these circumstances 
is to preserve accurately the water-level ; and 
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many inventions have been proposed for this 
purpose, of which Crossley and Goldsmith's 
patent appears to be the most successful 
There is a set of multiplying wheels upon the 
face, to which the motion of the drum is com- 
municated, and by which the rate of consump- 
tion is regulated. The dry gas-meter consists 
of a vessel in which the gas is introduced into 
the sides of an apparatus which has a number 
of diaphragms fixed on the centre or upright 
division, the other end being loose, so as to be 
able to expand or contract as the gas fills it ; 
the multiplying wheels are placed in connec- 
tion with the diaphragms,- which work upon the 
train of wheels by their alternate motion. The 
great difficulty about these dry gas-meters is to 
secure the regular passage of the gas through 
the respective openings, in consequence of the 
defects in the quality of the leather ; if this be 
effected carefully, and in a lasting manner, 
there can be no doubt but that the dry gas- 
meter is superior to the wet one, especially for 
private consumption, where it is not always 
possible to secure the care and attention re- 
quired for the regularity of the water-line. For 
the purposes of the station meter , or that which 
is used for measuring the quantity of gas made 
in the factory before it proceeds to the holder, 
and thence to distribution, there can be no hesi- 
tation as to the preference to be accorded to the 
wet meter. [Photometry ; Residual Pro- 
ducts of Gas Manufacture.] 

Gascoigne's Powder. A compound of 
absorbent powders with beeoar : it was formerly 
held in great repute as an antidote to poison. 

Gases, Diffusion of. If two gases be 
brought into communication with each other, 
they will gradually mix or diffhse through each 
other, although their mingling may have to take 
place in opposition to gravity. Thus, if a bottle 
of carbonic acid be connected, even by a narrow 
tube, with a bottle of hydrogen placed vertically 
above it, some of the heavy carbonic acid 
will gradually make its way into the upper 
bottle, whilst a corresponding volume of tho 
light hydrogen will descend into the lower one. 
In a few days the two gases will be found 
completely mixed. The same effect takes 
place if the gases be divided by a porous dia- 
phragm, such as a plate of gypsum or arti- 
ficial graphite. It is this property of diffusion 
which preserves a nearly constant composition 
in oar atmosphere at all accessible heights and 
over the whole surface of the globe. The chief 
constituents of the air, differing as they do in 
specific gravity, could not maintain this constant 
mixture without diffusion, but would form 
separate layers floating one above the other. 
Graham has investigated this phenomenon; 
and has established the law, that the relative 
diffusibilities of different gases are inversely 
as the square roots of their specific gravities. 

The following table exhibits, in a condensed 
form, the results of Mr. Graham’s experiments; 
which are given in the last colifmn, compared 

with the numbers calculated from , — L 
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NtmiofGH 
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Velocity 
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Airss 1 

Hydrogen. . . . 

•06926 

•2632 

3*7794 

3-83 

Marsh Gras . . . 

•669 

•7476 

1-3376 

1-344 

Steam 

•6236 

•7896 

1-2664 


Carbonic Oxide . . 

•9678 

•9837 

1-0166 

1-0149 

Nitrogen .... 

*9718 

•9866 

1-0147 

1-0143 

Olefiant Gas . . . 

•978 

•9889 

1*0112 

1-0191 

Nitric Oxide . . . 

1*039 

1*0196 

•9808 


Oxygen .... 

1*1066 

1*0616 

•9610 

•9487 

Sulphuretted Hy- 1 
droffen * • * f 

1*1912 

1*0914 

•9162 

'96 

Nitrous Oxide . . 

1*627 

1 1*2367 

•8092 

•82 

Carbonic Aoid . . 

1*629 

1-2365 

•8087 

•812 

Sulphurous Acid . 

2*247 

1-4991 

•6671 

•68 


Gases* Effusion of. A term used to 
signify the passage of a gas into a vacuum, 
through a fine and infinitely short tube; for 
instance, through a minute aperture in a thin 
plate of metal. Graham has proved that 
the velocity of effusion is the same as that of 
diffusion ; or, in other words, gases flow into a 
vacuum at rates inversely proportional to the 
square roots of their specific gravities. 

Gases, Liquefaction of. The solid, liquid, 
and gaseous conditions of a body obviously 
depend upon temperature and pressure. At 
the ordinary atmospheric pressure, water, for 
instance, is a solid at temperatures below 32° ; 
a liquid at temperatures between 32° and 212° ; 
and a gas at all higher temperatures. If this 
gas be cooled, it first liquefies and then solidifies. 
All gases if sufficiently cooled and pressed would 
probably become liquids and solids. Many 
of the gases which are permanent at ordi- 
nary atmospheric pressure and temperature, 
become liquids on increasing the pressure and 
diminishing the temperature, ana some even 
solidify when cooled sufficiently. Thus sul- 
phurous acid gas liquefies even at 32° if the 
pressure be increased by half an atmosphere ; 
at — 106° it is solid. Carbonic acid liquefies 
at a pressure of thirty-eight atmospheres, and 
at — 70° is a solid. So cyanogen, hydrio- 
dic acid, ammonia, sulphuretted hydrogen, 
nitrous oxide, euchlorine, hydrobromic acid, 
fluoride of silicon, chlorine, arseniuretted hydro- 
gen, olefiant gas, ethyl, fluoride of boron, and 
hydrochloric acid gases can be liquefied. But 
hydrogen, nitrogen, carbonic oxide and nitric 
oxide resist liquefaction at the enormous pres- 
sure of 800, and the first two even at 1,500, 
atmospheres, the temperature being low at the 
same time. 

Gum, Transpiration of. The passage 
of gases through capillary tubes is denoted by 
this term. The rates at which various gases 
flow through such tubes has been investigated 
by Graham, who arrived at the following 
results: — 

1. The velocity of transpiration of any gas in- 
creases, caeteris paribus, directly as the pressure. 

2. The diameter of the tube remaining con- 
stant, the volume of gas transpired in equal 
times is inversely as the length of the tube. 

3. Any rise of temperature renders the rate 
of transpiration slower. 
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4. The rate of transpiration is independent of 
the nature of the material composing the tube. 

5. Equal weights of oxygen, nitrogen, air, and 
carbonic oxide are transpired in equal times. 

6. “ The velocities of transpiration of nitrogen, 
nitric oxide, and carbonic oxide are equal. 

7. The transpiration velocities of hydro- 
chloric acid, carbonic aeid and nifrous oxide 
are equal ; as are also those of hydrogen and 
vapour of ether. 

Gasholder. A hollow cylindrical vessel 
open at bottom and closed at top, suspended by 
counterpoises in a tank of water, so that it may 
be filled with gas introduced by a central pipe, 
and the gas afterwards distributed by proper 
pressure through the mains which convey it for 
service. Some of these magazines of coal-gas 
are of an enormous size, holding a million cubic 
feet and upwards. 

Gasket. A plaited cord, by which the sails 
when furled are kept bound up close, to the 
yards or gaffs. The same term ia applied to 
the plaited hemp used for packing the piston 
of the steam engine and its pumps. 

Gasometer. This term is often applied 
to the gasholders of coal-gas works ; but it is 
more properly limited to a smaller instrument, 
constructed upon more delicate principles, and 
capable of accurately measuring the quantity 
of gas of any kind which passes into and out 
of it. These instruments are sometimes con- 
structed of glass and iron, for the purpose of 
containing mercury, so as to be used for gases 
which are absorbable by water. 

Gasoxnetrle Analysis. Eudiometry , or 
the process of separating and estimating the 
individual constituents of a gaseous mixture. 
Such an estimation is effected either by the 
action of absorbents on small volumes of the 
gas contained in graduated tubes called eudio- 
meters ; or by exploding the gas with oxygen, 
and noticing the volumes before and after ex- 
plosion. 

• The explosion of combustible gases mixed 
with oxygen is effected by an electric spark 
caused to pass through them between the 
ends of two platinnm wires fused into the 
sides of the eudiometer. The actual opera- 
tions of transferring, mixing, measuring, ex- 
ploding and absorbing gases have been greatly 
facilitated of late years by the labours of Bunsen, 
Repault and others. (See article 4 Analysis 
Volumetric of Gas&$.’ in Watt's Dictionary 
of Chemistry. ) Much I m convenience and labour 
of calculation are alto now avoided, and greater 
rapidity of manipulation and accuracy of result 
obtained, by performing the malysis at one 
constant temperature. 

Gasteropoda, Gasteropoda (Gr. ycurrhp, 
the beUy , and write, foot). The name of a class 
of Molluscous animals, comprehending those 
which have a ventral muscular disc of greater 
or less extent,, adapted for creeping. The class 
is divided, according to the modifications of the 
breathing organs, into the orders Pulmonata % 
Nudibranchiata , Infcrobranchiata t Tectibran - 
chiata, Pectinibranchiata, Ihtbulibranchiata, 
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Scutibranchiata , and Cyclobranchiata. The 
Carinaria , in which the ventral foot is re- 
duced to a rudimental compressed plate, forms 
the type of an aberrant group or order, called 
Heteropoda. The pulmoimted snail or slug 
may be regarded as types of the Gasteropodous 
Molluscs, 

Gas torn Is (from Gaston Plante, the dis- 
coverer, and Upva, bird). A genus of fossil 
birds which has been found in the conglomerate 
and plastic clay at the base of the Eocene 
Tertiaries, at Meudon, near Paris. The leg and 
thigh bones, which alone aro known, indicate a 
species as lnrge as an ostrich, but more robust, 
and with affinities to wading and aquatic birds. 

Gastreeum (Gr. yaariip). A term in 
Zoology, applied to the whole of the prone or 
under surface of an animal’s body. 

Gastric Juice. The peculiar fluid secreted 
by the stomach, and essential to the process of 
dtgcstion. When collected from the stomach 
of an animal killed while fasting, it is trans- 1 
parent and saline, but during digestion it is 
distinctly acid: and Dr. Prout found that the 
free acid which it contains is the hydrochloric. 
One of the most characteristic properties of 
the gastric juice is its solvent power over the 
varieties of animal fibre, or albumen, and the 
facility with which it coagulates milk, and then 
dissolves the coagulum. [Digestion ; Fepsine.] 
Gastriloquua. [Ventriloquist.] 
Gastritis. Inflammation of the stomach. 
It is attended by great irritability of the 
stomach, indicated by hiccup, vomiting, and 
much pain and general uneasiness; the pulse is 
small and hard, and there is fever, attended by 
prostration of strength. It is a very dangerous 
disease, and requires prompt treatment ; espe- 
cially bleeding, general and local ; blisters ; hot 
bath, or fomentation. The constant sickness 
generally prevents the exhibition of any of the 
ordinary remedies. When it arises from poison, 
the stomach-pump and other distinct treatment 
is often requisite. Idiopathic gastritis is scarcely \ 
recognised by the medical profession ; the in- 
flammation observed being always traceable to 
gout, or to the ingestion of irritating liquids or 
substances. ! 

Gastrocbcena (Gr. yao-rfy, and xalvto, I 

n >r). A genus of Rival vo Molluscs, in which 
irge hiatus or gape intervenes between the 
closed valves on llio ventral aspect of the 
animal. The mantle is perforated, oppo^it' to 
this gape, by a small aperture fur the passage 
of the foot ; and is prolonged posteriorly into 
two muscular tubes or siphons. The Ga^tro- 
ehenes inhabit burrows, which they make in 
the substance of madrepore'* or caVareousroek'-, 
lining their perforations with a calcareous tube. 

Gastrocnemius (Gr. yaarpoKirfipity, the 
caff of the leg). The muscle which principally 
forms the calf of the leg. 

Oaatrodynla (Gr. ya<rrrjp, and o^vvrj, pain). 
A painful affection of the stomach, often at- 
endant upon dyspepsia. 

GastroloMum (Gr y atrr^p, a In fit/, and 
Kofi6s, a pod). Like the allied Gompholobia, 
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this beautiful genus of Leguminous Australian 
bushes is most destructive to sheep and cattle. 
In the western, settlements, along with their 
near allies just mentioned, the species are 
known as Poison -plants. Gf. bilohum, grandi - 
fiorum, and spinosum appear to be amongst 
the most virulent of the species. Death is 
speedy and certain after browsing on the foliage, 

| and large numbers of animals are annually lost 
in this way. 

[ Gastromancy (Gr. yaar-fip, and pavrtia, 
prophre ?/). A kind of divination practised 
among the ancients by means of words supposed 
to issue from the belly. 

Gastronomy (Gr. ya<rrpovop.ia). The so- 
called science of eating and drinking. [Food.] 

Gaatroraphy (Gr. yacrr^p, and f> anrat, T 
sew). In Surgery, the operation of sewing up 
wounds of the abdomen. 

Gastrotomy (Gr. ya^ri/p, and t e/uveo, lent). 
The operation of cutting into the abdomen. 

Gathering. In Printing, making up ths 
sheets, after they are printed, into a complete 
set ready f )r the bookbinder. 

Gauge Point. A term used in Gauging, 
to denote the diameter of a cylinder whose 
altitude is one inch, and its content equal to 
that of a unit of a given measure. For example, 
the old wine gallon contained 231 cubic inches. 
The diameter of a cylinder of the same capacity, 

I and whose altitude is one inch, is 1715 inches ; 
which, therefore, is the gauge point for this 
measure. 

Gauges, Steam and Water (Fr. jauge). 
The apparatuses fixed to every well-built boiler 
for ascertaining the force of steam and the 
level of the water. The first consists of a 
siphon tube containing mercury in the case 
of low-pressure engines, and of a spiral spring 
attached to a wheel indicator in the case of 
high-pressure engines. The last consists of 
a vertical glass tube or flat case commu- 
nicating, above and below, with the boiler. 
Gauge cocks are sometimes put instead of, 
or in addition to, the tubes for the purpose 
of enabling tbe engineer to verify the water- 
level. 

Gauging. In Astronomy, a process devised 
by Sir W. Herschel for counting the stars. It 
consisted in numbering those of all magni- 
tudes which occurred in single fields of view 
of 15 inches diameter, visible through his re- 
flector of 18 inches aperture, and 20 feet focal 
length, with a magnifying power of 180. 

Gaiging. In Mensuration, the measur- 
ing of the capacities of vessels chiefly casks, 
barrel**, vats, &e. The principles of gauging 
are tlio*-e which geometry furnishes for the 
measurement of solids in general. (Symon’s 
Practical Gauger-, Lcadbetters Treatise on 
Gauging', Hutton’s Mensuration, &c.) 

Gauging' Ru2e. [Sliding Rule.] 

Gault. The name locally given to a divi- 
sion of the upper cretaceous rocks in England. 
It is a provincial term. The rocks so called 
are chiefly developed near Folkestone and in 
Cambridgeshire. 
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Gault is understood to mean a peculiar brick Garlal. [Cbocodilb.] 
clay of a blue colour, haying occasional calca- Garot (Fr. gavotte). In Music, an air for 
reous concretions, and certain characteristic a dance, which has two strains; the first haring 
fossils, among which are bones of a bird. Beds usually four or eight bars, and the second eight 
of the same age occur as compact sandstones or twelve more, each of which are played twice 
in the Blackdown Hills, Devonshire, and are over. It is of a brisk nature, 
there worked for building purposes. These Gaylauite. A mineral named after Gay 
beds are also -rich in fossils. Luesac, found at Lagunilla, near Merida ; it is 

The gault lies between the lower and the composed of nearly equal weights of carbonate 
upper greensand. It is represented in Germany of soda, carbonate of lime, and water, 
by the Lower Planer of the north of Germany, Gazelle (Fr. from the Arabic al-gazal). 
a rock often containing hippurites. [Hippurttb.] The name of a small, swift, and elegantly formed 
A remarkable ^schistose bed in the canton of species of Antelope, the Antilope dorcas of Lin- 
Glarus in Switzerland, celebrated for its fossil nseus ; famed for the lustre and soft expression 
fishes, is of this period. In France there is a of its large dark eyes. 

bed, argillaceous like the gault, cropping out be- Gazette (Fr. ; Ital. gazetta). A periodical 
low beds which represent the upper greensand, paper, published at short intervals, containing 
at Mons in the valley of the Loire. articles of general intelligence. Both on the 

Oattltberla (after Dr. Gauithier). Under Continent and in England such sheets were 
the names Partridge-berry, Deer-berry, Tea- generally termed Mercuries in the first times 
berry, Box-berry, &c., are known the fruits of their invention, and appeared only occasionally 
G. procumbcns, which afford winter food for the earliest among ourselves are said to have 
partridges, deer, and other wild animals. The been published during the general apprehension 
plant is called Wintergreen in North America, from the presence of the Spanish arm Ada; but 
and has a peculiar aromatic odour and flavour, doubt has been thrown on the authenticity of 
due to the presence of a volatile oil, obtained the specimens preserved in the British Museum, 
by distillation, and known as Wintergreen oil. The first gazette produced in France (under 
The plant is also called Mountain Tea, and its that title) was in 1631 ; the first in England 
leaves are used as a substitute for genuine tea. in 1665, when the court resided at Oxford 
G. Shallon produces dark purple berries, which on account of the plague of London. From 
form excellent tarts. that period the Gazette has appeared regularly 

Gauntlet, Running the. A barbarous twice a week, containing sUch notifications 
punishment formerly enforced in the navy, by as are either published by the court or the 
which the criminal was obliged to pass between government, or such as are authoritatively 
the seamen arranged in two rows, and provided required bylaw in private transactions. [News- 
with knotted cords, with which they flogged him. paper. ] 

Gauntlets (Fr. gantelet). Gloves of ar- Gazetteer. This term denotes any work 
mour, originally formed of chain mail, later of containing a brief account of all or any of the 
plate, and articulated at the fingers. A gaunt- countries of the world, arranged in alphabetical 
let was thrown down to challenge an adversary, order. To this class belong Brookes’s General 
who, by taking it up, accepted the challenge. Gazetteer, and similar works. 

It was till recently the custom at the coronation Oazolites. [Aerolites.] 
of a sovereign in this country for the hereditary Gear or Geer. In Mechanics, a term ap- 
champion of England to throw down a gauntlet plied in mill- work to wheels, or wheels and 
in Westminster Hall, and challenge all dis- pinions, acting into each other. Spur gear 
puta.nts of the crown. [Champion.] signifies wheels acting together in the same 

Gauze (Fr. gaze). A textile fabric generally plane, with their axes parallel; for example, 
made of silk, and said to have been invented in th' wheel and trundle. Bevel gear is applied 
Gaza, a city of Palestine. t .ieele acting together whose axes are in- 

Gavelkind (A.-Sax.). An old English clined to each other, 
custom or tenure annexed to all lands in the Geekotli. A family of lizards having for 
county of Kent not especially exempted, by its type the genus Gecko ; in which most of 
which the land of the father is equally divided the species present a curious organisation of 
at his death among all his sons, or the land of the foot, by which the sole is converted into a 
the brother among all his brethren if he have sucker, each toe beiDg converted into a suck- 
no issue of his own. Tenure in gavelkind is ing disc, enabling the animal to creep up ver- 
considered by Blackstone to have been in the tical walls and along ceilings against gravity, 
nature of free socage. In most places the gavel- like the flies upon which they feed, 
kind tenant had the power of devising by will Gehenna. This word, meaning in Hebrew 
before the Statute of wills. The same custom 1 ho valley of Hinnom, where the Jews burnt 
seems to have been prevalent in Wales, where all their sons and daughters in the fire to Moloch, 

g avelkind lands were made descendible to the is ’in the authorised version of the Scriptures 
eir at common lawbystat. 34 & 36 Hen. VIII. translated by hell . By mediaeval writers it was 
c. 36. In Kent the lands have been in particular used not only in this sense, bnt generally in 
cases disgavelled, or deprived of their customary that of pain and suffering. Thus was produced 
descendible quality, by statute, but all land in the verb gehenner, to torture , which has passed 
Kent is primA facie gavelkind. into the modem French gfcner, to annoy . (Max 

Vol. fi. 17 C 
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M&fier, Lectures on Language, 2nd series, 21st of May in each year. The constellation 
p. 239.) of the same name irf easily distinguished by 

Oeblenlte. A 'mineral in small grey or means of two conspicuous stars of the second 
yellow crystals, found in the Talley of Fassa magnitude near together ; Castor being farthest 
in the Tyrol, named in honour of Gehlen the to the west, and Pollux farthest to the east, 
chemist. It is a basic silicate of alumina and Castor is one of the largest and finest double 
lime with some iron and magnesia. stars in the northern hemisphere. Its con- 

Gelne (Gr. y^tvos, of earth). The soluble stituent stars form a binary system revolving 
brown matter which may be extracted from in about 250 years. 

soils by the action of water. [Humic Acid.] Gemitrloes (coined from Lat. gemo, to 
Gelalsean Bra. The era of Yezdegird, so moan ,or coo). In Ornithology, an order of 
called from its reform by Gelal-Edin, sultan of birds comprising the Columbines or pigeons. 
Khorassan. MEba.1 Gemma (Lat.). In Botany? the name for 


Gelatine (Lat. gelu, ice). An abundant 
proximate principle in animals. It is confined 
to the solid parts -of the body, such as tendons, 
ligaments, cartilages, and bones, and exists 
nearly pure in the skin ; but it is not contained 
in any healthy animal fluid. Its leading cha- 
racter is the formation of a tremulous jelly, 
when its solution in boiling water cools; it 
may be repeatedly liquefiod, and again gela- 
tinised, by the alternate application of heat 
and cold. Isinglass, glue, ana size are various 
forms of gelatine, the first being this substance 
in a very pure state. Its most distinctive 
chemical character is the formation of a dense 
white precipitate when its solution in warm 
water is poured into an infhsion of galls or 
other form of vegetable tannin. A solution of 
one part of gelatine in 5,000 of water is ren- 
dered slightly turbid by the addition of a strong 
tincture ofg&lls. Gelatine is a nutritious article 
of food, ^fne ultimate components of gelatine 
are 47*8 carbon, 7*9 hydrogen, 16 9 nitrogen, 
27*4 oxygen. 

Gelatines (Fr. gelatine). Mr. Kirby thus 
renders the term Radiaires molasses of La- 
marck, by which are designated the radiated 
animals called Acalephes by Cuvier : the bodies 
of these Radiaries are generally of a gelatinous 
consistency. 

Gem (Lat. gemma). In Sculpture, the prac- 
tice of carving gems is of remote antiquity, 
though it is doubtful whether the ancients were 
able to cut the diamond or use the emerald and 
topaz for sculptural purposes. The stones 
usually selected are rock crystal of different 
colours, jasper, chalcedony, onyx, cornelian, and 
blood stone. Among the Greeks the art was 
earned to great perfection. Like the other 
arts, it fell into disuse ; but since its revival 
in Italy in the fifteenth century, modern mas- 
ters have more than rivalled some of the ancient 
productions. 

O siM , Artificial. These are made of a 
transparent mid dense glass,' or paste, as it is 
e&Kcd, containing a large proportion of oxide 
of lead, and generally some borax : the colours 
axe given by metafile oxides. Much of their 
p©ifei?tie*n depends upon the skill with which 
the exact tint of the real stone is imitated, and 
upon the care with which they are cut aud 
polished. [Glass.] 

Gemini (Lat the twins). The third sign of 
the zodiac, into which the sun enters about the 
18 


a leaf-bud. 

Gemmation (Lat gemma). In Botany, the 
act of budding. 

Oemmlpara (Lat gemma, a bud, and pario, 
1 produce ). The animals which propagate by 
buds, as tne hydra , or fresh-water polype, &c. 

Ge mmole (Lat gemma). In Botany, 
sometimes applied to the ovule or young seed, 
and sometimes to the plumule of the perfect 
seed. 

Gena (Lat. the cheek). A term applied in 
Zoology to the region between the eye and the 
mouth, generally extended over the zygomatic 
arch. 

Gendarmes or Gene d'Armee (Fr.). 
In the fourteenth and fifteenth centuries, the 
heavy French cavalry, which constituted the 
only national force, were termed gens cTarmcs, 
or homm.es tiarmes, men-at-arms. Each lancer 
had several followers on horseback, attached to 
him in various capacities; so that a lance, 
in the language of historians of that epoch, 
comprehends from three to ten men. In 
course of time the name of gendarmes ceased 
to be thus applied, and was given to the 
king’s guards. It was afterwards transferred 
to a corps of police, and is now applied to the 
ordinary police force of the country, except in 
Paris, which is under special regulations. The 
French gendarmerie is composed of six legions, 
comprising about 15,800 men. (Bouillet, Die - 
tionnaire Universcl.) In all the German states, 
there is a body of mounted military police, 
with this appellation, of which the German 
equivalent is Landdragoner. 

Gender (Lat. genus). In Grammar, the 
designation of sex by the form of a word. 

Genealogy (Gr. yevsaXoyla, from y« red, 
family , and A 6yos). The pedigree of a family. 
A series of several persons, descended from 
a common progenitor, is called a line. A 
direct line is either ascending (father, grand- 
father, &c. : in the civil law particular names 
were given to seven degrees in this line) or 
descending (son, grandson, &c.). The colla- 
teral lines comprehend the several lines which 
unite in a common progenitor ; and are either 
equal or unequal, as the number of degrees in 
the lines is the same or different. The colla- 
teral relations on the father’s side are termed in 
the civil law cognati, on the mother's agnati. 

General. In the Army, this, next to that of 
field marshal, is the highest military title adopted 
by the European states. The name designates 
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his command as having the general or highest 
orders to give in battle. There are a number 
of general officers in all European armies. In 
our service there are three ranks, the highest 
general , the second lieutenant-general, the junior 
rank major-general. The colonels of regiments 
are always general officers. - 

General Assembly of the Cburok of 
Scotland. [Assembly ; Presbyterians. J 
General, Brigadier. [Brigade.] 
Generalisation. In li>gic, has been de- 
fined as the act of comprehending under a 
common name heveral* objects agreeing in some 
point which we abstract from each of them, 
and which that common term serves to indicate. 
(Whately's Logic, p. 388.) 

Generalissimo. A title conferred, espe- 
cially by the French, on the commander-in-chief 
of an army consisting of two or more grand di- 
visions, each under the superintendence 'of a 
general According to Balzac, this dignity was 
first assumed by Cardinal Richelieu on the 
occasion of his leading the French army into 
Italy ; but the term does not appear to have 
found favour among the other European states. 

Generality. A French territorial division 
under the government prior to the Revolution. 
The generalities amounted in all to thirty-four. 
This division was principally with reference to 
the collection of taxes. 

Generating function. A name given by 
Laplace in his Thforie des Probability to that 
function which, when developed in a series of 
powers of its independent variable, generates 
given expressions in the form of coefficients. Thus 

the generating function of » is since 

(1 — x) 

the coefficient of x“ in the expansion of this 
fraction is n. Generally, if u n x° be the general 
term in the expansion of a function $ (x), then 
the latter is said to be the generating function 
of u„, and the relation between <>(x) and u. is 
expressed by the symbolical equation 

♦(*)=<*(“.)• 

Thus, in the Above example. 


The theory of generating functions is of im- 
portance in the calculus of differences. (Sir J. 
Hersohel’s Examples of the Calculus of Dif- 
ferences, 1813; and Boole’s Treatise on the 
Calculus of Differences, 1860.) 

Generator (Lat,). In Geometry, denotes 
a point, line, or surface by whose motion another 
curve or surface is or may be conceived to be 
described or defined. The term is most fre- 
quently applied to the right lines on a ruled 
surface. 

Genesis, Book pf. [Pentateuch.] 

Genethlftao (Gr. yertOkiaKov, from yeveOky, 
birth). An ode or other short poem composed 
in honour of the birth of an individual. 

Gonotklftaet (Lat. from Gr. yeviOky, birth). 
A name given at Rome to those who professed 
to predict the future of a man by means of the 
b which presided at his nativity. They were 
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also called Mathematici , from their use of dia- 
grams like those employed by geometricians. 

Genette (Fr.). A small variety of horse. 
Also an animal of the civet kind ( Viverridce ), 
having a musky odour. 

Geneva. [Gin.] 

Geniculate (Lat. geniculatus ; from genu, 
the knee). In Botariy, bending abruptly in an 
obtuse angle, like the knee when a little bent, 
as in the stems of some grasses. 

Genii. Called by the Eastern nations 
Ginn or djinn, are a race of beings created 
from fire, endowed with a corporeal form, 
which they are capable of metamorphosing at 
pleasure. They are said to have inhabited this 
earth many ages before the creation of man, and 
to have been at last driven thence for rebellious 
conduct against Allah. Their present place 
of abode is Ginnistan , the Persian Elysium ; 
but they are represented as still interesting 
themselves in the affairs of this earth. A 
more correct idea may be formed of their 
origin, characteristics, and history, from a 
perusal of the Arabian Nights ’ Entertainments , 
than can be conveyed by the most elaborate 
dissertation. For an account of the supersti- 
tions of the modern Arabs in regard to genii, 
see Lane’s Modem Egyptians . [Genius.] 

Genioglossi (Gr. ylvtiov, the chin , and 
ykwaaa, the tongue). In Anatomy, a pair of 
muscles by which the tongue is protruded. 

Oenlpa (genipapo, the Guiana name). The 
Genipap fruit of south America, as large as 
an orange and agreeably flavoured, is obtained 
from a plant of this Cinchonaceous genus called 
G. americana. In Surinam it is known by the 
name of Marmalade Box. 

Genista (Lat the broom plant). A genus 
of Leguminosa, one of which is the planta 
genista or plante genet of the French, from 
which the Plantagenets took their name. G. 
tinctoria was formerly of some importance as 
a dye plant, and was known by thi name of 
Dyer’s Greenweed, or Dyer’s Broom, the green 
colour being obtained by dipping the yellow- 
dyed articles obtained by its agency in a solu- 
tion of woad. Kendal green was obtained by 
this process. The common Broom is now, 
however, generally referred to the genus 
Sarothamnus. 

Genitive Case (Lat. genitivus, generative ). 
That inflection of the noun which denotes re- 
lation. With Aristotle it was the predicating 
case, which determined the class or genus to 
which a thing belonged. As such, it had 
no reference to origin or birth. The Greek 
genitive was formed by the same suffix which 
converted a noun substantive into an adjective. 
(Max Muller’s Lectures on Language , first 
series, p. 104.) [Grammar.] 

Genius (Lat.). According to the belief of 
the old Italiiui races, especially the Etruscans, 
the genius was a spiritual agency of very inde- 
terminate character, which seems to have been 
appropriated not only to every human family, 
but to every god, and even to places and things. 
The life of the genius ceased with that of the 
c 2 
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person whom he guarded. (Sir G. C. Lewis, 
Astronomy of the Ancients , p. 313.) This con- 
ception was altogether foreign to Grecian my- 
thology, although in later times it became 
mingled in that of Rome with the Grecian 
notions respecting demons. [Djemon.] Cen- 
sorinus (De Lie Natali) says, 1 The genius is 
that god under whose protection every mortal 
is born and lives/ Hence the worship of the 
genius was closely connected with all domestic 
ceremonies and feelings ; the marriage bed was 
lectua genialis ; the day of the genius, genialis 
dies , was sacred to mirth and relaxation ; the 
genius accompanied human fortunes* in their 
vicissitudes (Vultu mutabilis, albus et ater — 
Hor .) ; and death was typified by the figure of 
a genius with a lamp reversed. The genii of 
places were usually represented and worshipped 
under the figure of snakes. Whether there 
is any connection between the Italic genius 
and the djinn of Oriental nations [Genii] is a 
doubtful point. 

Genpet, Order of the. The first order of 
chivalry known in France, founded by Charles 
Martel after his defeat of the Saracens at 
Tours in 726. It received its name from the 
gennot or wood-martin, to commemorate the 
aid supposed to be given by St. Martin of 
Tours towards defeating the enemy. 

Oonouillfere (Fr.). In Fortification, the 
part of the interior slope of the parapet below 
the sill of an embrasure. It covers the lower 
part of the gun-carriage. Ifi armour of the 
fourteenth century, the -knee-piece or knee-boss. 

Genre (Fr. du genre bas, of a low kind). 
In Painting, a term applied to express a class 
of pictures which belong to none of the higher 
or specific classes of art. It refers commonly, 
as tne full French expression implies, to ordi- 
nary scenes of vulgar life. Yet a peintre de 
genre or genre-painter is not necessarily a 
painter or low subjects, nor need a genre 
picture be vulgar in the common acceptation of 
the word. The Dutch are the great genre 
painters ; and the style was also known to the 
ancients. Pyreicus, a famous Greek painter of 
this class, was called fivnapoypdQos, literally 
dirt-painter, or fiwwoypdQos, from fl&ros, common 
ware or trumpery. He painted barbers’ shops, 
cobblers' stalls, Bhell-flsh, eatables of all sorts, 
and the like, and his pictures were highly 
valued. (Plinv xxxv. 37.) 

Gena (Lat.). In ancient History, a clan or 
sect, forming a subdivision of the Roman people 
nez$ in order to the curia or tribe. The 
members and houses {families) composing one 
of these clans were not necessarily united by 
ties of blood, but were originally brought toge- 
ther by a political distribution of the citizens, 
and bound by religious rites, and a common 
name, derived generally from some eponymous 
hero. This common name, which distinguished 
the gentiles or members of the same clan, was 
the second of the three borne by a Roman 
citizen, and was specially termed the nomen. 
It is supposed that each of the curies originally 
contained ten gentes , and that each of these 
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was represented in the senate by one of its 
members. (Vico, Scienea Nuova ; Niebuhr's 
History of Rome ; Mommsen’s History of Rome. ) 

Gentian (said to be so named after Gentius, 
an Illyrian king). The Gentian root of the 
shops is the produce of plants of this genus, 
and principally of G. lutea, but those of G. pur- 
purea , pannonioa, and nunctata are similarly 
employed, and indeed all the species are per- 
vaded by a pure bitter principle which renders 
them valuable as tonics. Some of the species 
are found on the European Alps near the snow- 
line, and their bold cerulean blossoms are 
greatly admired. 

Gentlanaoeee (Gentiana, one of the ge- 
nera). A natural order of herbaceous Exogens 
of the Gentianal alliance inhabiting most parts 
of the world. They are very near to Apocynacca, 
from which they differ in their herbaceous 
habit, permanent corolla, want of milk, and in 
many other characters. From Qcrophulariacea 
they are distinguished by their regular flowers, 
the stamens of which are equal m number to 
the lobes of the corolla. Their chief sensible 
property is an intense bitterness, which resides 
both in the stems and roots. 

Genttanlo Acid. Gentianin. A crystal- 
lisable body contained in Gentian root. 

Gentile (Lat. gentilis, from gens, nation). 
The original meaning of the Latin word gentilis 
is, on e of the same kith or nation with the speaker. 
Tiie Jews designated all who did not profess 
their religion indiscriminately as the nations , 
t£ fdyp ; and hence the Greek word fOviicos and 
the corresponding Latin word gentile became 
used to signify Pagans, in opposition to Chris- 
tians and Jews. The word gentilis is used in 
this sense by St. Jerome, Prudentius, and Chris- 
tian writers of that age in general. The jea- 
lousy with which the Jews regarded all foreign 
nations, and the obstinacy with which they clung 
to the notion of their own peculiar sanctity, 
are well known. The earlier half of the history 
of the Acts contains the account of the struggle 
which Christianity maintained against these 
prejudices before it finally subdued them. The 
observance of certain Jewish ceremonies con- 
tinued, however, for a long time to be a stum- 
bling block to the most devout and sincere 
Christians. Even in the post-apostolic age, the 
judaisin^ party formed a distinct division of 
the Christian world, split itself into various 
sects, such as the Ebionites and Nicolaitans, 
and for a long time exercised considerable in- 
fluence even within thep&le of the church. 

Gentleman (the English word gentle in 
its original sense signifies one belonging to a 
race or family ; Lat gens). In Heraldry, a 
rank expressed in Latin by the term generosus. 
All entitled to coat-armour are gentlemen ; but 
the nAme is more commonly applied to the 
lowest rank of those who have no other distin- 
guishing title. Gentlemen by blood were those 
who .could show four generations of gentlemen, 
both in the paternal and maternal line. Those 
who could not prove this, but against whom 
the contrary was not known within memory of 
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man, were gentlemen by prescription. Gentle- 
men were also created by letters patent of the 
king. Officers (not menial) of the king’s house- 
hold, persons holding a. royal commission, civil 
or military, persons who had taken a degree 
in the liboral arts, and persons adopted by 
gentlemen, were considered entitled to this 
rank, which has now been long obsolete as a 
distinction. 

Gentleman Usher of tbe Black Shod. 

An officer belonging to the Garter, whose duty 
it is to attend the House of Lords during the 
sessions of parliament, and to carry messages 
to the House of Commons. 

Gentlemen-at-Arms. A corps of forty 
gentlemen whose duties are to attend the sove- 
reign on state occasions. The corps was esta- 
blished by Henry VIII. in 1509, under the name 
of 'The' Band of Gentlemen Pensioners .* It 
consisted entirely of men of noble blood, and 
was called His Majesty's Honourable Corps of 
Gen tlemen-at- Arms by William IV. in 1834, 
and is now recruited entirely from retired army 
officers. 

Gentles. The maggots or apodal larvae 
of the flesh fly ( Musca carnaria), and other 
Diptera, are sometimes so called. 

Genus (Lat.). In Logic, one of the predi- 
cables, which is considered as the material part 
of the species of which it is affirmed. [Logic ; 
Predicable.] 

Genus. In Music, the general name for any 
scale of music. If a scale proceed by tones, it 
is called the diatonic genus; if between the 
tones semitones are introduced, it is called the 
chromatic genus. When the subdivisions are 
smaller, as quarter tones, it is called the en- 
harmonic genus. 

Genus. In Natural History, that distinct 
but subordinate group of animals and plants 
which gives its name as a prefix to that of all 
the species of which it is composed. 

Geocentric (Gr. 717, earth , and Klvrpuv, 
centre). A term frequently used in Astronomy, 
signifying literally having theearth for its centre . 
The apparent motion of any planet, as seen 
from the earth, is called its geocentric motion. 
The geocentric latitude of a planet is the angle 
formed by a straight line, supposed to be drawn 
from the planet to the earth, with the plane of 
the earth's orbit or the plane of the ecliptic. 
irtcc* ntric longitude of a planet is the angle at 
the earth formed by two straight lines, one of 
which is drawn to the first point of Aries, and 
the other to that point of the ecliptic which is 
intersected by a perpendicular circle, the plane 
of ^hich passes through the earth and planet. 
Geocentric is opposed to heliocentric, which 
refers to the centre of the sun. These terms 
are used only in speaking of bodies belonging 
to the solar system. The fixed stars are at such 
prodigious distances, that they are referred to 
the same points in space, whether we consider 
them as seen from the earth or the sun. 

Geodes (Gr. 7*468171, earthy). Hollow no- 
dules the interior of which is frequently lined 
with crystals of Quartz, Calc Spar, &e Bodies 
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of this kind are of frequent occurrence in the 
New Bed Marls of Somersetshire and Glouces- 
tershire, where they commonly go by the ntmo 
of Potato- Stones. 

Geodesic Curvature. [Curvature, Geo- 
desic.] 

Geodesic Bine. In Geometry, a curve 
traced on a surface, so that its osculating plane 
at every point contains the normal to tie sur- 
face at that point. A geodesic may also be de- 
fined as the curve which a string, lying on the 
surface, would assume if subjected to tension 
at its extremities. From this definition it 
follows that a geodesic must, under ordinary 
circumstam ns, be the shortest line that can be 
drawn on the .surface between any two of its 
points. Tii ' geodesics on a sphere are its 
great circles; the geodesics on a developable 
surface become, of course, right lines when the 
surface is unfolded into a plane. The geodesics 
on an ellipsoid have very beautiful properties ; 
as an example, we may mention tho theorem 
discovered by Prof. Boberts of Dublin (Liou- 
ville's Journal, vol. ii. 1846), according to which 
the sum (or difference) of the two geodesics 
joining any point of a line of curvature to two 
umbilics is constant. Every surface may be 
said to have a geometry of its own in which 
geodesics correspond to right lines on a plane. 
On the ellipsoid, therefore, the lines of cur- 
vature correspond to plane conics. The geo- 
desics on a quadric surface are examined at 
some length in Salmon’s Analytical Geometry 
‘ of Three Dimensions ; and interesting general 
properties of geodesics will be found in Gauss’ 
Disqv.isitiones generates circa Superficies Curvas, 
as well as in the notes to Liouvillo’s edition of 
Monge’s Application de V Analyse a la Giomktrie, 
in which this memoir of Gauss’ is reprinted. 
The differential equations of a geodesic are 
easily deduced from the first definition. If 
u = Q be the equation of the surface, and s 
denote an arc of a geodesic, we have 


d ** d d * 

ds ds 

du ~~ du ~~ du 
dx dy dz 


Geodesy (Gr. yetuSauria, from 777, and 8o/«, 1 
di vide). This term signifies literally the division 
of the earth , in which sense it is synonymous 
with land surveying ; but it is usually employed 
in a more general sense to denote that part of 
practical geometry which has for its object the 
determination of the magnitude ana figure 
either of the whole earth, or of any given por- 
tion of its surface. In this sense it comprehends 
all the geometrical or trigonometrical operations 
that are necessary for constructing a map of a 
country, measuring the lengths of degrees, &c. 
In order to construct an accurate map, or de- 
termine the form and dimensions of a country, 
it is necessaiy, in the first place, to determine 
the absolute distances between the several 
stations or points; secondly, to determine tho 
azimuths of tho lines thus measured, that is 
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their situation with respect to the meridian ; ' a body which revolves about an axis of rotation ; 
and thirdly, the differences of latitude and the position of this axis, therefore, with respect 
longitude of the stations. The operations neces- to the celestial constellations, determines one 
jury for determining the absolute distance*, great circle, namely, the equator , or the circle 
comprehending the measurement of a base, the -which is equally distant from the two poles of 
observation of angles, the computation of the rotation and divides the globe into two opposite 
sides of the triangles, and their reduction to hemispheres. The equator, therefore, being 
the same level, are called the geodesical or 1 marked out by nature, or by the apparent re- 
geodetical operations; while those which are j volutions of tho celestial bodies arising from the 
required for determining azimuths and latitudes real diurnal rotation of the earth, is a circle to 
are called the astronomical operations. The j which all places are most conveniently referred : 
determination of the figure and dimensions of and it has this property, that it never under- 
t he earth is a problem of veiy great importance goes any change of place on tho sphere; for 
to astronomy and geography, and has accord- astronomers have proved that since the date of 
ingly at all limes been a subject of much , the earliest observations, the poles of rotation, 
interest to mathematicians ; but, it is only since j and consequently the equator, have always 
the middle*)!’ the last century that operations , maintained the same invariable position on the 
on an adequate scale for its solution have been ! earth’s surface. 

undertaken in different parts of the world. | The distance of a place from the equator 
For tho results of the more important of these cannot be directly measured ; but by means of 
operations, see DronER. astronomical observations we can determine 


Geognosy. [Otology.] . j that distance in aliquot parts of the earth's 

Geography (Gr. yccoypcupla, from yr), and circumference, that is in degrees of a great 
ypdtfcv, I desertin'). The description of the 1 circle. It is not, however, sufficient to know 
earth. The subjects comjirehended in the | how many degrees a place is distant from tho 
science of Geography are usually arranged equator. It is necessary, al*o, in order to 
under three great, divisions— A stroxomical, distinguish it from all other places, to know 
Physical, and Political Geography. how it is situated with respect to a certain 

Geography, Astronomical. — This division meridian , or great circle perpendicular to the 
of geography has for its object the determina- equator, and consequently passing through tho 
tion of the form and dimensions of tho earth poles. In reference to the diurnal rotation of 
and its relations with the celestial bodies. the earth, all meridians are in precisely the 

In order to describe the earth, the first point same circumstances ; the choice is consequently 
to be ascertained is its general form. That entirely arbitrary, and geographers, its well as 
the surface of the earth is coni ex, is appa- astronomers, generally select that which passes 
rent from the phenomena presented by the through the capital of their own country as the 
gradual coming on of day and night, and circle to which they refer all other places. The 
the deplacement of the stars in proceeding equator and the assumed meridian thus form 
towards the north or south ; for if the earth the coordinates of the sphere. The distance of 
were flat, the sun, in appearing above the horizon, any place from the equator, measured on the 
would illumine the whole of its surface at the arc of the meridian, is the latitude of tin 
same instant ; and on the supposition of its place ; its distance from the assumed meridian, 
being either flat or cylindrical, the pole star measured on a circle parallel to the equator, is 
would maintain the same elevation, whereas to its longitude ; and when the latitude and longi- 
the traveller who advances northward it gra- tnde of any place are both known, the position 
dually appears more elevated, and to him who of the place itself is entirely determined. The 
advances southward more depressed. All these j latitude of a place is ascertained by observing 
appearances are observed in the same manner tho height of the pole above the horizon of 
on whatever part, of the earth we are placed ; | that place ; and the longitude of one place in 
and from them alone the globular form of respect of another, by the interval of time which 
the earth might be inferred, even if the fact elapses between the passage of any celestial 
had not been placed beyond doubt 1 y the body over their respective meridians. [Lati- 
voyages of circumnavigators. Astronomers in tude and Longitude.] 

modern times have indeed discovered that it is Besides tho rotatory motion about its axi*, the 
not a perfect sphere, being flattened in a slight earth has also a motion of revolution about tho 
degree at two opposite points (which are the sun, which is completed in the course of one 
poles of rotation); but the deviation from year. The first of these motions causes tho 
perfect sphericity is so small, that, for all the j succession of day and night ; the second the 
purposes with which geography is concerned | vicissitudes of the seasons, and the inequality 
it may be neglected without sensible error, j of the length of the natural days. These two 
[Figure of the Earth.] last phenomena depend on two circum*»tan*«s ; 

In order to determine the relative positions | first, that the axis of the earth is not perpen- 
of points on a sphere in the most commodious j dicular to the plane of the ecliptic, or the plane 
manner, mathematicians refer them to two great in which the annual revolution is performed ; 
circles \ that is to say, circles formed by the [ and second, that the extremities of this axis, or 
intersection of the surface of the sphere” by n < the two poles of rotation, continue to be directed 
plan* passing through it* .-nitre. The earth is to the same points of tin- celestial sphere during 
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the whole time of the revolution. Hence it follows 
that the plane of the equator, though invariable 
in respect of absolute space, is continually 
changing its position in respect of the sun ; 
and the apparent effect is the same as if the sun 
had a vibratory motion 
in the heavens, rising 
above the plane of the 
equator E E one half of 
the year, and falling 
below it, during the 
other half. When the sun is in the equator at 
R, the two poles of the earth n and a are in the 
great circle which divides the illuminated from 
the dark hemisphere. When the sun reaches 
his greatest northern declination at S', the il- 
luminated hemisphere is a E a', and the north 
pole n comes considerably within it. On the 
other hand, when the sun’s declination is south, 
as at S", the south pole a comes into the illumi- 
nated hemisphere, while n is left in darkness. 
When the sun is at S, his apparent diurnal 
motion is performed in the equator, and the 
days and nights are of equal length all over 
the world. The angle which the planes of the 
equator and ecliptic make with each other is 
about 23 j° ; consequently, since the greatest 
declination of the sun from the equator is the 
same quantity, it must happen that at midsum- 
mer th« sun is 23J° to the north of the equa- 
tor, and at midwinter 23J° to the south of it. 
The inequality of the natural days is an imme- 
diate consequence of the sun’s declination : for as 
the solar rays come to the earth nearly parallel, 
one half of the globe <nust always be illumi- 
nated at once, and the other half in darkness ; 
consequently when the sun declines 23j° to 
the north of the equator, all that part of the 
earth which is within 23j° of the north pole 
will remain, while the earth performs its 
diurnal revolution, within Hie illuminated 
hemisphere. A small circle of the sphere 
parallel to the equator, and at the distance of 
23*° from the pole, is called the polar circle ; 
and at this latitude the sun, when at his great- 1 
est declination, comes exactly to the horizon 
at midnight, without setting; consequently the 
length of the longest day is twenty-four houro. 
At the equator the length of the day is always 
twelve hours ; and from the equator to the 
polar circle the length of the longest day 
increases with the increase of latitude; and 
from the polar circle to the pole the length 
of time during which the Bun continues above the 
horizon without setting increases with the latitude 
from twenty-four hours to six months. The two 
small circles of the Bphere parallel to the equa- 
tor, which limit the sun’s greatest declination, 
are colled the tropica ; ana the whole surface 
of the globe is divided by the two tropics, and 
the two polar circles, into five rones or spaces ; 
namely, the torrid rone, which is included 
between the two tropics, or extends 23J° on 
either side of the equator; the two temperate 
zones, or the spaces included between the tro- 
pic and polar circle in each hemisphere ; and 
the two frigid zones , or the spaces between the 



poles and their respective polar circles. These 
may be called the astronomical divisions of the 
globe, as they depend on the position of the 
earth’s axis of rotation with respect to the 
plane of its orbit, and are determined by astro- 
nomical observations. 

Geography, Physical. — Has for its object 
the description of the principal features of the 
earth’s surface, as consisting of land and water ; 
the extent and configuration of the continents 
and islands ; the elevation and direction of the 
mountain chains’; the conformation of the 

{ )lains and valleys ; their altitude above the 
evel of the sea ; the soil, climate, and ani- 
mal and vegetable productions of different 
countries. It embraces also the various pheno- 
mena of the ocean, which may be classed 
under the term Hydrology ; the depth of the 
sea, and the inequalities of its depth, its salt- 
ness and temperature ; the direction and velo- 
city of currents, the tides, the polar ice, &c. 
In like manner it comprehends also many of 
the questions which are usually treated under 
the terms Meteorology and Climate; the mean 
temperature of different countries ; the bright 
of the snow-line; the prevailing winds; the 
barometric pressure; the quantity of annual 
rain, of evaporation. See. ; and the effect of 
all these circumstances on the condition of the 
human race. 

On casting our eye on a globe or map> we 
immediately perceive the very unequal distri- 
bution of land and water on the surface of the 
earth. The land occupies a Toy little moro 
than one-third of the whole sumce, and the 
water all the remaining portion. Nor is the 
inequality of the distribution in respect of 
the two hemispheres less remarkable. Of the 
whole land about four-fifths is situated in 
the northern hemisphere, and the remaining 
one-fifth in the southern. In a general view, 
the land consists of three great masses: the 
| old continent, which comprehends Europe, Asia 
and Africa; the new continent , or America; 
and New Holland — which are separated from 
each other by the great oceans. The general 
features of Hie two continents differ remark- 
ably. In the old continent the general direc- 
tion of the land, and of the great mountain 
chains, is from west to east almost parallel to 
the equator; while in America the general 
direction is from north to south, along the 
meridian. Thus the four great systems of 
mountain ranges in Asia — namely, the Altai, 
the Thian-chan, the Kuen-lun, and the Hima- 
laya — all stretch from west to east ; and the 
Andes, which extends from one extremity of 
America to the other, ranges at right angles 
to this direction from north to south. An* 
other striking feature of the land is, that all 
the great peninsulas are pointed to the south 
pole. This is the case with South America, 
Africa, Arabia, Hindustan, Malaya, Cambodia, 
the Corea, Kamtschatka, California, Alasca, 
Greenland, Florida, Italy, &c. ; in abort the 
only two exceptions are Yucatan in the gulf of 
Mexico, and Jutland in the German See, which 
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are both formed of alluvial land, and may 
therefore be supposed to owe their formation 
to partial influences which have not operated 
on the great continental masses. This simi- 
larity of disposition can only be attributed to 
the agency of some mechanical cause ; and the 
phenomena strongly suggest the idea of the 
terraqueous masses hiving been shaped into 
their existing forms by the action of a great 
wave or current flowing from the southern to 
the northern pole. [Atmosphere; Climate; 
Geology ; Tides ; Wind ; &c. See also an 
excellent article on the general subject by Dr. 
Traill in the Encyclopedia Bntanmca.) 

Geography, Political. — Wherever the na- 
tural features of portions of the globe lead, 
or seem to lead, to characteristic political 
phenomena, geography may help to interpret 
the laws of this branch of practical science. 
For instance, the peculiar configuration of 
Greece was cited in ancient times as suggestive 
of t hose municipal constitutions which belonged 
in an eminent degree to its political system, 
and which developed or aided in so marked a 
manner the peculiar intellectual capacity of its 
former inhabitants. Similarly, the physical 
features of the central part of the North Ame- 
rican continent have constantly been cited as 
necessitating the adoption and maintenance 
of federal institutions. Again, the geographi- 
cal position of the British Islands may be fairly 
understood to contribute, in no small degree, 
to the great commercial importance which they 
have achieved. 

Political geography is closely related to 
statistics, and supplies, indeed, the principles for 
which statistics supply facts. It need hardly 
be said, however, that there is a strong tendency 
towards hasty generalisation from statistics, 
and towards rash inductions from geography. 
The danger is the greater in the latter case, 
for the obvious reason that though societies are 
largely influenced by external circumstances, 
they may nevertheless adapt themselves to 
them, and will be greatly controlled by ante- 
cedent facts. For instance, any argument ad- 
verse to the possible organisation of a united 
political system in the Italian peninsula, if 
gathered from its mediaeval history, might 
be a fallacy similar to that which led the first 
Napoleon to call Italy a mere geographical 
expression. [Statistics.] 

Geology (Gr. yy, earth , and \6yoi). The 
science which treats of the earth’s history, 
of the causes that have produced change in 
the materials of the earth's crust, of the suc- 
cessive changes that have taken place in the 
organic and inorganic kingdoms of nature, of 
the influence of these changes in modifying the 
materials, and of the nature and various con- 
ditions of rocks and their contents. 

Geology proper is either, 1. Descriptive 
Geology*; 2. Physical Geology; or 3. Prac- 
tical Geology. Physical Geology is too incom- 
plete to admit of distinct notice. The other 
departments arc treated under their respective 
heading- 
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A rational history of the world may be 
said to have originated with Aristotle, who 
carefully observed the changes going on upon the 
earth, and referred various phenomena to similar 
causes of change. In the twelfth chapter of 
the Meteoric8 he observes that the distribution 
of land and sea, in particular regions, does 
not endure through all time, but that sea covers 
ancient land, and land now exists where there 
was once sea. He adds, ‘ There is reason for 
thinking that these changes take place according 
to a certain system and within a certain period.’ 

After Aristotle, Strabo speculated with sin- 
gular judgment and profoundness on the causes 
suggested to explain the frequent occurrence of 
marine shells where the sea has never been 
known to reach- in modern times. He accounts 
for them by assuming that the same land is 
sometimes raised up and sometimes depressed, 
the sea being also simultaneously raised and 
depressed. 4 It is proper,’ he concludes, 4 to 
derive our explanations from things which are 
obvious and in some measure of daily occur- 
rence, such as deluges, earthquakes, and volcanic 
eruptions, and sudden swellings of the land 
beneath the sea.’ 

Although, then, before the Christian era and 
for many centuries afterwards there was no 
very clear comparison of facts relating to the 
earth’s history, there were sensible and useful 
suggestions, and a sound basis of philosophy. 
There is, however, no proof of research in this 
department of science during the middle ages, 
nor did geological phenomena again attract atten- 
tion till the beginning of the sixteenth century. 

The origin of fossils was the first subject of 
enquiry, and the north of Italy the place of 
discussion. To Fracastoro, in 1520, is due tin 
credit of having clearly put forward the only 
rational explanation! It was long, however, 
before this was admitted, and another century 
elapsed during which the subject was still 
under discussion. Even so lately as in 1070 
it was necessary seriously to controvert the 
notion that fossils were due to accidental causes, 
or, in other words, were lusns nature , ‘ tricks of 
nature.’ 

During the whole of the eighteenth century, 
the progress of geology proper was irregular. 
Already before the commencement of th.it 
period, Lister had intimated that many fossils 
belonged to extinct species, and Leibnitz hud 
theorised on the result of repeated invasions of 
the 6ea. Kay also had enlarged on the effects 
of running water, and Woodward had made 
those collections which show how closely lie 
observed. It was not till 1760 that any 
more rational views than those of the physico- 
theologists were advanced ; but from that tim< 
commenced the publication of a series of 
special descriptions which ultimately led to the 
establishment of the doctrines at present held. 
The battles between the N optimists and Vul- 
canists then raged, and continued to distract 
the attention of those who would otherwise 
perhaps have devoted themselves to the study 
of facts. 
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At last, m 1790, appealed the 1 tabular tkw ’ 
of Williatn Smith, a co ntc«bwtib tt far mam vna- 
portent than, might at first 
m it laid the fouauhstfoa of that” great aeries of 1 
obsenratioaaon which all progress of the* science 
hae since re ste d, Leaving the advocates of 
"ITernar and Hutton to fight m wor ds , the 
Geological Society of London was soon after- 
wards founded for the purpose of obtaining and 
publishing positive knowledge. This and other 
societies that have smmmdm it, and the labours 
of many eminent individftls, have at length 
placed the science on its p rope r basis. The 
present state and modern disc o ver i es in geology 
will be noticed in other articles/ They are the 
result of a large amount, of patient investiga- 
tion, and include a variety of facts in various 
departments of sewnc®. The eondhrions and 
theories of modern geologists are _ 
forward with a sounder basis of facts, 
reference to merely speculative views* than was 
formerly the case; but there is stiH much 
tendency among a large dues of writers to mil 
up other enquiries scad introduce foregone con- 
clusions even when treating of questions of 
pure geological science. 

The progress of discovery in geology for 
many years past has been much governed by 
the advance .of Paleontology. Fosbus are 
regarded as characteristic of formations ; and by 
a careful knowledge and comparison of groups 
of fossils, all the principal groups of strata in 
different countries, or different parts of the 
same country, can alone be clearly identified as 
contemporaneous. As, however, only certain 
parts of plants and animals are generally pre- 
served in a fossil state, and these are not 
always the most important for determining 
species, it is evident that a very limited number 
of natural groups are available. In botany 
especially, as the comparison of species is un- 
certain and difficult without all the floral and 
germinating parts, the mere fragments of leaves 
and wood usually found are of little value. In 
zoology it is only the shells and cases of many 
animals that remain, while very many large 
groups of soft animals without skeletons are 
never indicated at all. Even of the higher 
animals, as the vertebrata, the skeletons of 
fishes, a few detached bones of birds, and bones 
of reptiles and quadrupeds, must form the basis 
for all investigations. Thus geological discovery 
is unable to advance so rapidly as might be 
expected from the varied nature of the observa- 
tions. [See Descriptive Geology ; Economic 
Geology ; Engineering Geology ; Rocks ; 
Classification; Paleontology, and the ar- 
ticles referred to under these headings.] 

Goomancy (Gr. y % earth , and /u avrela, 
prophecy). Divination by points or circles 
made on the oarth. It was termed by old 
writers * a part of natural magic, the daughter 
and abbreviation of astrology/ Gcomaney was 
among the acts of divination most sedulously 
cultivated by professors of that science in the 
fifteenth and sixteenth centuries. Nativities 
were cast, fortunes predicted, and oracular 
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iturae* by inspection 

of finas and f 



the gn qjmrifianft of the planets, &c* 


Tibs second term of 
of three 

the second of three continued pro- 
jKHitaBimfa. In tine eus of two numbers, 
it is easily shown to ho equal to .the square 
root of their product. Any number of terms 
inserted between two gjlmm ton n% so that the 
whole may fores a gs amaftrii eaJl progression, 
ore mod to bo gvawsta «► mean* between those 
two. The celebrated JkSwtm problem reduces 
itself to the insertion of two geometric means 
between given extreme*. [Duplication of 
ran Ctrsn.} 

goaresif I lust. The m ea n ing of thus adjec- 
tive as opposed to afgs&raicai m sufficiently 
obvious ; when applied to a km, how- 

ever, it ham a mere technical sago^ficatfon. The 
ancient geometers* adoufoted only two instal- 
ments : the straight fine and the circl*. Every 
construction which requ i red the one of any 
other curve or instrument, they called mechani- 
cal as opposed to yanfrkst 

Ctosnostrfeni Tragi— Inn, A series of 
numbers, each of winch is obtained from the 
preceding one fcv mnifiiplieation by a constant 
number called the common ratio. According 
as the latter is greater or less than unity, the 
progression wifi, be an increasing or deoraaiiig 
one. If, generally, a. denote the term of a 
geometrical progression whose common ratio 
is r, and t. denote the sum of the first '* 
terms* we have a,=« 1 r D - 1 and 




1 — f* 


two equations which embrace the whole theory 
of geometrical progression. From them any 
two of the five dements a lf *»,«%«, and e„, can, 
theoretically, be found when the remaining 
three are given. When r is positive and less 
than unity, the term r® in the numerator of s a 
becomes of less importance, the greater the 
value of n ; that is to say, the sum of the series 

is always less than but approaches more 

and more to this limit, the greater the number 


of terms ; s* = 

1— r 


is accordingly said to be 

the sum of the infinite geometrical progression, 
whose first term is Q lf and ratio r. 

Geometry Jftyr. ytvperpla, from yrj, earth, 
and iul4t pop y Measure). The science which treats 
of the properties of figured space. Thaetymo- . 
logy of the terra suggests the object to which 
geometry was first applied, viz. the measurement 
of land. It is pretended that the science was 
invented in Elgypt, where the annual over- 
flowing of the waters of the Nile obliterated 
the landmarks, and rendered it necessary to 
have recourse to measurement in order to as- 
| certain the proper allotment of each individual; 
but whatever may have been the origin of the 
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term, the occasions on which it is necessary to 
compare things with one another in respect of 
their forms and magnitudes are so numerous in 
every stage of society, that a geometry more or 
less perfect must have existed since the first 
dawn of civilisation. In geometry, bodies are 
considered only in reference to the properties of 
extension or magnitude, figure, and divisibility. 
Every body occupies an indefinite space, a cer- 
tain determinate place, or finite portion of 
space, which is .called its volume . The limits 
or boundaries which distinguish the place of 
the body, and separate it from the surrounding 
space, are called surfaces ; a surface is therefore 
common to the two portions of space which it 
separates. As the limitation of space gives 
rise to the idea of surface, so the limitation of 
surface produces lines , a line being the boundary 
of a surface, or the place in which two surfaces 
intersect each other, and therefore common to 
both. In like manner the limitation of a lino, 
or the intersection of two lines, produces " a 
point. Rut a point marks only position, and 
has no properties. A line has length ; a surface 
length and breadth; and a volume length, 
breadth, and thickness. Hence the properties 
of lines, the properties of surfaces, and the 
properties of volumes car solids, comprehend 
the objects of geometry. 

From Egypt the science of Geometry is said 
to have been transported into Greece by 
Thales ; but the assertions on which this sup- 
position is grounded are utterly rejected by Sir 
G. Coraewall Lewis {Astronomy of the Ancients). 
The celebrated proposition of the square of 
the hypothenuse was the discovery of Py- 
thagoras. Anaxagoras of Clazomene composed 
a treatise on the quadrature of the circle ; and 
riato had certainly made considerable advances 
in the science, as is proved by the simple and 
elegant solution whicn he gave of the dupli- 
cation of the cube. About fifty years after 
the time of Plato, Euclid collected the pro- 
positions which had been discovered by his 
predecessors, and formed of them his famous 
Kliments ; a work which, in England, is still 
regarded by many as tho best introduction to 
the mathematical science**. It consists of fif- 
teen books, of which thirteen are known to 
havo been written by Euclid; but the four- 
teenth and fifteenth are supposed to have been 
added by Ilypsicles of Alexandria. Apollonius 
of Perga, about 250 } r ears b.c., composed a 
treatise on the conic sections , in eight books ; 
and he is said to have been the first who ap- 
plied to those curves the appellations by which 
they have ever since been distinguished — 
namely, the parabola , the ellipse , and the hy- 
perbola. [Conic Sections.] About the same 
time flourished Archimedes, the most illustrious 
of the ancient philosophers. He distinguished 
himself in geometry by the discovery of the 
beautiful relations between the sphere and cy- 
linder, by his wer^ on conoids and spheroids, 
by his discovery of the exact quadrature of the 
parabola, and of the approximate rectification 
of the ctrcb*. 1“ the list of names which 
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have come down to our times in connection 
with geometry, we may mention Eudoxus, 
Archytas, Eratosthenes, Aristarchus, Dinostra- 
tus, and Nicomedes ; but for an account of the 
discoveries or inventions by which they are 
individually celebrated, we must refer to Mon- 
tucla’s Histoire des MatMmatiques. The school 
of Alexandria produced Pappus and Diophan- 
tus ; but the Greek geometry, though it was 
afterwards enriched by many new theorems, 
may be said to have reached its limits in the 
hands of Archimedes and Apollonius; and a 
long interval of seventeen centuries elapsed be- 
fore this limit was passed. In 1637, Descartes 
published his Geometry ; a work which will 
ever be remarkable, as containing the first 
systematic application of algebra to the solution 
of geometrical propositions. Soon after this 
followed the discoveiy of the infinitesimal cal - 
cidus ; and from that time to the present geo- 
metry has shared in the general progress of all 
the mathematical sciences. Besides Montucla’s 
work, Chasles’ Apergu Historique (Brussels 
1837) may be consulted with advantage with 
respect to the origin and developement of geo- 
metrical methods. Of the works on Ancient 
Geometry, the following may be mentioned : 
Euclid, Elements of Geometry , and Book of 
Bata ; Apollonius, Conics ; Archimedes, Opera ; 
Pappus, Mathematics Collectiones ; Vieta, Opera 
Mathematica ; Huygens, Opera ; R. Simson, 
Opera Ttdiqua and Loci Plant ; Stewart, 
Propositiones Geometries ; T. Simpson, Ele- 
ments of Geometry, Legendre, Elements of 
Geometry ; Leslie, Elements of Geometry , 
&c. For an account of the numerous edi- 
tions of Euclid’s Elements (which have been 
translated into every European language ), see 
Murhard, Bibliotheca Mathematica \ but to the 
list contained in that work should be added 
the more recent edition of Peyrard, in Greek, 
Latin, and French (Paris 1814). An edition 
of the first six books, in Greek and Latin, 
by Camcrer and Hauber (Berlin 1824), also 
deserves to be noticed, on account; of the 
valuable notes with which it is accompanied. 

The modern works on Algebraic or Coor- 
dinate Geometry are very numerous : we can 
only mention those of Pliicker, Analyt. Geom. 
Entwickclungen 1828-31, System der Analyt. 
Geom. 1835 and 1852, Thcorie der Algr bra- 
ise he Cum n 1839, and Mobius* Barycentrische 
Calcul 1827, ns having marked on epoch in 
the history of the science, and Salmon’s Conic 
Sidions 1863, Higher Plane Curves 1852, 
and Anal. Geom. of Three Dimensions 1862, 
as treating the subject from the most modern 
point of view. 

The modern works on pure , as distinguished 
from coordinate Geometry, are less numerous. 
Poncelet’s Traite ass Proprietes Projcctivcs 
des Figures , Paris 1822 ; Steiner’s Systema - 
tische Entuickclung- der Abhdngigkdt Geo - 
mctrischer Gcstaltcn , Berlin 1832, and his 
Geomctrischcn Constructioncn , 1833 ; Chasles’ 
Cotirs dc Geometric Sup6ricure % Paris 1847, 
and his Traite des Sections Coniqucs , 1864; 
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Cremona’s Teoria Geometrica delle Curve embryo, consisting of the derivative germ-cells 
Piane , Bologna 1862 ; Mulcahy’s Modern Geo- and the yolk which they have assimilated. 
metry , 1864; and Townsend’s Modem Geo - Oerm-yolk. In Physiology, that portion 

metry of the Point , Line, and Circle ; may be of the primary yolk of the egg which is to 
mentioned as the most important and useful. be assimilated by the derivative germ-cells in 
Geoponloa (Gr. yeonroviKSs, from yrj, the the formation of the germ-mass. In some ani- 
earth , and v6vos, labour). The name of a mals the wnole yolk is so assimilated; in 
Greek compilation of precepts on rural eco- others, as e. g. the bird, only a very small 
nomy, extracted from ancient writers. The portion; that, viz., which is included in the 
name of the compiler is unknown ; but the germ-mass or cicatricula. 

authorities which he quotes are numerous, German School. In Painting. In this 
and deservedly celebrated. (Niclas’s edition, school we find an attention to individual nature, 
4 vols. 8vo. Leipsic 1781.) as usually seen, without attempt at selection 

Georama (Gr. 717, and bpioo, I see). A or any notion of ideal beauty. The early Ger- 
mane given to a large concave globe, or spheri- man painters seem to have set a particular 
cal chamber, having the features of the earth value on high finishing, rather than on a good 
delineated on the concave surface, like the arrangement and disposition of the subject 
large globe exhibited for many years in Lei- Their colouring is far better than their draw- 
ees ter Square. A spectator in the interior ing, but their draperies are generally in bad 
of such a globe sees a much larger portion taste. Though among the painters of this 
of the surface at once than if he occupied an school there are some who do not deserve 
exterior position. this censure, they are not sufficient in number 

Georgies (Gr. rh ytupyuci, things pertain - to change the general judgment that must 
mg to husbandry). The title of a poem by be passed upon it. Wohlgemuth, Martin 
Virgil, in four books, on agriculture, and the Schoen, Holbein, and Albert Diirer are the 
care of cattle, bees, &c. It is considered by heads of it Martin Schaffncr, Aldegrever, 
critics the most perfect of his works. Amberger, and Lucas Cranach were also 

Georglum Bidus. [Urantjs.] masters of ability, but utterly void of taste. 

Geotbermometer. An instrument for So were also the later masters who pursued 
measuring the earth’s heat at different depths, their studies in Italy, as Golzius, and.Spran- 
as in wells and mines, and for determining its ger, Heintx and Van Aachen. The later mas- 
rate of increase with the depth. The tempeiu- ters of the seventeenth century gave more 
ture rises about one degree of Fahrenheit’s scalo attention to nature, but of them few have 
for every seventy or eighty feet of descent ; handed down their names to our times, with 
lienee the inference that at the depth of a the exception of John Kottenhammer, Adam 
few miles the earth must be incandescent. Elzheimer, and Balthasar Denner. Compared 
[Glacieres.] with Italy, Spain, and France, the German 

Geranlaceae ( Geranium, one of the genera), school has never emerged from mediocrity. 
A natural order of herbaceous or shrubby Exo- These remarks do not apply to the school 
gen^ representing the Geranial alliance, grow- now rising in Germany, which (with such 
ing in most parts of the world, and nearly leaders as Overbeck, Cornelius, Schnorr, Hess, 
related to Oxahdacca, Balsaminacree, and and Kaulbach, and other still more sentimen- 
Tropmolaceee -, with which they are by some tal masters of the school of Diisseldorf, now 
botanists associated. They are distinguished deservedly renowned both for its oil and its 
by the peculiar dehiscence of their fruit, fresco painters) seems likely to put the Ger- 
which consists of several carpels combined man school of painting on a level with its 
round a beaked torus, by the tumid joints of great intellectual powers in other branches of 
their stem, and by their stipulate leaves, art and science, though the German artists do 
Their sensible properties consist in an as- not yet display the masterly powers of exe- 
tringent principle, and an aromatic or resinous cution developed by the modern painters of 
flavour. Many of them, especially those of France. In enumerating the artists of Ger- 
the genus Pelargonium, are beautiful objects, many of the present century, the highest 
and much cultivated in gardens. praise is due to their best landscape painters. 

Geranium, OU of. A name given by many of whom are unsurpassed by those oi 
perfumers to the essential oil of an andro- any other country. 

pogon. [Grass Oel.1 German Bllvea A silver-like alloy gene- 

Germ-oeil. In Physiology, the cell which rally composed of nickel, copper, and sine ; 
results from the union of the spermatozoon, or various proportions are given, amongst which 
spermatic matter conveyed by it, with the the following are said to be the best : 1 nickel, 
germinal vesicle, or its nucleus. The germ- 1 zinc, 2 copper; and 8 nickel, 3£ zinc, 8 
cell assimilates the surrounding yolk ana pro-* copper. It resembles the tutenag of the 
pagates its kind by spontaneous fission, whence Chinese. 

the fir-t or parent-cell has been termed the Germed (Lat. a bud). In Botany, the 
primary germ-celt, and its progeny the deriva- organ commonly called the ovarium or ovary, 
live germ-cells. Germinal Bren In Physiology, the cir- 

Oerm-maii. In Physiology, the materials cular or oval space formed by liquefaction and 
prepared for the future formation of the metamorphosis of a peripheral portion of the 
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germ-mass, preparatory to the appearance of 
the first trace of the proper embryo. It is 
divided into a central dear part called area 
pellucida , and a peripheral part called area 
opaca; the portion of the latter in which 
blood and blood-vessels are developed is called 
the area vasculosa. 

Germinal Membrane. In Physiology, 
the strata of cells and nuclei of cells originally 
forming, and afterwards extending from, the 
germinal area: the external stratum is the 
vertebral layer, also called the serous and 
animal layer; the internal stratum is the 
visceral layer, also called the mucous and 
vegetal layer. 

Germinal Spot. In Physiology, the 
nucleus of the germinal veside : it consists of 
a finely granulated substance, strongly refract- 
ing the rays of light. 

Germinal Vesicle. In Physiology, a 
clear nucleated cell, which is the first formed 
and most essential part of the ovum : it is sur- 
rounded by the yolk, and passes to the peri- 
phery of that part prior to impregnation, after 
which the germinal vesicle becomes opaque, or 
disappears. It is sometimes called, after its 
discoverer, the Purkingian vesicle. 

Germination (Lat. germinatio, from ger- 
men). The process by which a plant is pro- 
duced from a seed. The phenomena of ger- 
mination are best observed in dicotyledonous 
seeds; such, for instance, as the bean, pea, 
lupin, &e. These seeds consist of two lobes 
or cotyledons, enveloped in a common mem- 
brane; when this is removed, a small project- 
ing body is seen, which is that part of the germ 
which afterwards becomes the root, and is 
termed the radicle : the other portion of the 
germ is seen on carefully separating the coty- 
ledons, and is termed the ‘plumule ; it afterwards 
forms the stem and leaves. When the ripe 
seed is removed from the parent plant it gra : 
dually dries, and may be kept often for an in- 
definite period without undergoing any change; 
but if placed under circumstances favourable to 
its germination, it soon begins to grow : these 
requisite circumstances are a due temperature, 
moisture, and the presence of air. Where 
these are present., the seed gradually swells, its 
membranes burst, and the germ expands. The 
root is at first most rapidly developed, the 
materials for its growth being derived from the 
cotyledons; and when it shoots out its fibres or 
rootlets, these absorb nourishment from the soil, 
and the plumula is developed, rising upwards 
in a contrary direction to the root, and expand- 
ing into stem and leaves. For this growth the 
presence of air is requisite ; if it be carefully 
excluded, though there be heat and moisture, 
yet the seed will not vegetate. Hence it is that 
seeds buried very deep in the earth, or in a stiff 
clay, remain inert ; but, on admission of air by 
turning up the soil, begin to shoot forth. From 
experiments which have been made upon the 
germination of seeds in confined atmospheres, 
it appears that carbonic acid is evolved, and 
that part of the stercli of the cotyledons 
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passes into gum and stigar ; so that most sehds, 
as we see in the conversion of barley into 
malt, become sweet during germination. Light 
is injurious to the growth of a seed. It is, 
therefore, obvious that the different requisites 
for germination are attained by placing a seed 
under the surface of the soil warmed by the 
sun’s rays, where it is moistened by its humi- 
dity and by occasional showers, and excluded 
from light, but within reach of the access of 
air. The most favourable' temperature is 
between 60° and 80°; at the freezing point 
none of the more perfect seeds vegetate : and 
at temperatures above 100° the young germ is 
usually injured. 

When the young plant is perfected, the coty- 
ledons, if not converted into leaves, rot away, 
and the process of nutrition is carried on by 
the root and leaves. The principal nourishment 
iB taken up from the Boil by the root, and chiefly 
by its small and extreme fibres ; so that when 
these are injured or torn, as by careless trans- 
plantation, the plant or tree generally dies. 
The matters absorbed, consisting of water hold- 
ing Bmall portions of saliue substances and of 
organic matter in solution, become the sap of 
the plant ; and this is propelled upwards in the 
vessels ©f the stem, or of the outer layer of 
wood, into the leaves ; here it is exposed to the 
agency of air and light : it transpires moisture, 
and occasionally carbonic acid. But the leaves 
also at times absorb moisture, and during the 
influence of light they decompose carbonic 
acid, and, retaining the carbon, evolve oxygen ; 
the sap thus becomes modified in its composition, 
and the characteristic proximate principles of 
the vegetable are formed. These return in ap- 
propriate vessels from the leaves, chiefly to the 
inner bark, where we accordingly find the accu- 
mulation of the peculiar products of the plant : 
they also enable it annually to form a new layer 
of wood. Hence it is that the transverse section 
of the wood exhibits as many distinct zones as 
the tree is years old. We are ignorant of the 
causes of this circulation of the sap ; but that 
it follows tho course which has been stated 
is proved by the operation which gardeners call 
ringing y and which they sometimes resort to, 
to make a barren branch bear flowers and fruit : 
it consists in cutting out and removing a circu- 
lar ring of bark, so as to prevent the return of 
the sap by the descending vessels, which at first 
ooze copiously ; but afterwards the wound heals, 
and the juices are accumulated in all parts above 
tho extirpated ring, producing tumefaction in 
the limb, and often inducing a crop of flowers 
and fruit, or causing them to appear earlier than 
on the uncut branches. If a tree be wounded 
so as to cut into the central portions of the 
wood, or the outer layer of new wood, the flow 
of ascending sap is then seen to take place upon 
the lower section, where are the vessels that 
carry it up to the leaves ; and the flow of de- 
scending sap is principally confined to the upper 
section of the inner bark, from which, after a 
time, new bark is produced, and the parts again 
become united. 
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Gerooomia (a word coined from Gj*. ylpw, 
old, avid mpkiu, l am concerned about). .That 
part of medicine which relates to the diet and 
treatment of old age. 

Gerund (Lat gerundium). In Grammar, 
a term applied to the oblique cases of the 
neuter of the Latin participle passive in dus, 
which serve as a declinable infinitive active and 
govern the case of their verba 

Genista (Qr.ycpovata, ah assembly of elders). 
In Ancient History, the senate of Sparta, the 
aristocratic element of Spartan polity. The 
number of this council was thirty, including the 
two kings ; and the qualifications of its mem- 
bers were, pure Spartan blood, and an age 
not below sixty years. The election was per- 
formed in a primitive manner by acclamation, 
the candidates being brought forth one by one 
before the people. He who was greeted with 
the loudest applause was held to receive the 
highest honour next -the throne. The functions 
of the gerusia, so far as they can be deter- 
mined, were partly deliberative, partly judi- 
cial, and partly executive. It prepared mea- 
sures which were to be laid before the 
popular assembly ; it exercised a criminal juris- 
diction, with power of capital punishment, and 
was also invested with a kind of censorial 
authority for the collection of abuses ; but it 
is not likely that the ephorswould permit any 
exercise of this authority which would inter- 
fere with their own. (Muller's Dorians.) 
Geslth, [Thane.] 

Oemeraoese (Gesnera, one of the genera). 
A natural order of herbaceous Exogens, inha- 
biting the tropics, allied to Bignoniacecs ; from 
which it differs in the partly inferior one-celled 
ovary, apterous seeds, and habit ; from Cyrtan- 
dracece in the one-celled ovary, simple placenta, 
and albuminous seeds; from Scrophulariacca 
by the same characters, with the exception of 
the seeds. The fruit, when succulent, is some- 
times eatable, mucilaginous, and sweetish. 
Many beautiful species of Gloxinia , Gesnera, 
and Sinningia are known in our gardens. 
Botanists have generally united the Cyrtan- 
dracem with them as a sub-order. [Ctbtan- 
dracrje.] 

Gesture Lanfuafe. The gesture language 
of savage tribes must be carefully distinguished 
from the alphabet in which the deaf and dumb 
are taught to converse by teachers who can speak. 
In the latter system, the signs represent letters 
or words: in the former, they directly repre- 
sent ideas. Hence savages who are accustomed 
to converse by signs, can with ease communi- 
cate with deaf and dumb children in civilised 
countries. The imperfect spoken language of 
many tribes is still eked out by the help of this 
gesture language, which, in the belief of some 
recent writers on the subject, is the original 
utterance of mankind, out of which speech has 
developed itself more or less fully among 
different tribes. (Tylor’s Researches into the 
Early History of Mankind.) 

flftum (coined from Gr. to give a 

rdish). The Avans or Herb Bennett* Q. urba - 
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nvm, is a native plant of the Rosaceous order 
with lytately pinnate leaves and small yellow 
flowers. Its root, called by the old herbalists 
Clove-root, has an aromatic dove-like odour, 
and possesses astringent properties. It was at 
one time put into ale to give it a dove-like 
flavour and prevent its turning soar, and has 
been recommended to be chewed by those who 
are troubled with foul breath. 

Geysers (from an Icelandic word signifying 
raging or roaring). The celebrated spouting 
fountains of boiling water in Iceland The 
Geysers are situated about thirty miles from 
the volcano Hecla, in plains frill of hot springs 
and steaming fissures. Their iets are inter- 
mittent, and the height to which they rise 
appears to vary much at different times. Olaf- 
sen and Povelsen estimate that of the Great 
Geyser, when they saw it, at 65 0 feet. Few 1 
English travellers have seen it spout higher 
than 90 or 100 feet ; but Mr. Henderson Baw it 
reach 150 feet in 1815, and one of the smaller 
Geysers, when a stone was thrown into it, 
spouted to the height of 200 feet. 

. For the most recent views regarding the 
origin, duration, and ultimate extinction of the 
Geysers, see Professor Bunsen’s ‘ Researches on 
the Volcanic Phenomena of Iceland,’ and a lec- 
ture on the Bame subject by Professor Tyndall. 
(Proceedings of the Royal Institution 1853.) 
[Spring, Intermittent.] 

Ghauts. A term applied originally to the 
narrow and difficult passes in the mountains of 
Central Hindustan, butwhich has been gradually 
extended to the mountains themselves. They 
consist of two great chains extending along the 
east and wept coasts of the Deccan, parallel to 
each other, or rather diverging, and leaving 
between them and the sea only a plain of forty 
or fifty miles in breadth. The precise altitude 
of these mountains has not been ascertained, 
but their general elevation is from 3,000 to 
4,000 feet ; and while the extent of the Eastern 
Ghauts has been limited to a line of 300 miles, 
the chain of Western Ghauts is said to extend 
without interruption nearly 1,000 miles. (Mur- 
ray’s Encyclopedia of Geography.) 

Ghea Sutter, also called Galam. A 
fat oil, closely resembling palm oil. It is the 
produce of a West African palm, the Mica - 
denia or Bassia Parkii , is of a greyish-white 
colour, and melts at a temperature of 97° 
Fahr. 

Ghebrea. [Guebres.] 

Gbee. A kind of butter used by the natives 
of India. It is prepared l boiling fresh-drawn 
milk in earthen pots for about an hour, and 
adding to it, when cooled, a little curdled milk, 
called tyre, to make it coagulate. It is after- 
wards churned, some hot water being added 
during the process. The smell and flavour are 
strong and coarse. 

Gblbellines. In Italian History, the name 
of a political party, which maintained the 
supremacy of tbe German emperors over the 
Italian states, and their claims to investiture, 
&c., disputed by the popes. [Gcelps.] 
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Ohost, Holy* Order of the. The principal 
military order of France under the old regime ; 
instituted in 1574 by Heniy III., for nobles 
>nly; abolished at the Revolution ; reconstituted 
by the Bourbons. 

Giant's Causeway* [Basaxt.] 

Giants (Gt. ytyayrts). In the Homeric my- 
thology, the aboriginal inhabitants of Thrinakia, 
«ho for their impieties were extirpated by 
Euiymedon. (Od. vii. 59.) In Hesiod they 
ire beings produced by the blood of Uranus 
or heaven) falling upon Ge (the earth); by 
titer writers they are frequently confused witn 
the Titans. In Northern mythology, the Trolls, 
-*'rost Giants, &c. represent, like the Homeric 
iigantes, the original people of ths land. See 
a learned and amusing article on this subject in 
'.he Encyclopedia Metropolitan. 

Giaour (Turk, a dog). An epithet applied by 
the Turks to all, but more especially to Chris- 
tians, who do not profess adherence to Moham- 
medanism. 

Gib. The fixed iron wedge used in conjunction 
with the cotter , or movable one, for the purpose 
jf wedging up the parts of machinery. It has se- 
veral other meaningsin mechanics; thus, the arm 
}f a crane, which supports the weight and round 
which the movement takes place, is called a gib. 

Glbbose (Lat. gibbosus, from gibba, a 
hunch). Humped. When a surface presents 
•no or more large elevations. 

Gibbons (Lat. gibbus, protuberant ). This 
,erm is applied in Astronomy to the swelling or 
•on vex appearance of the moon when more than 
Mif full or enlightened. In the telescope, the 
Zianets Mercury, Venus, and Mars exhibit a 
similar appearance. 

Glbbslte. The native hydrated alumina 
>f Massachusetts, named after Colonel Gibbs. 

Giddiness. [Scotodinia.] 

GleseclLlte. A mineral discovered in Ice- 
and by Giesecke. It is a hydrated silicate of 
alumina and potash, and occurs in brownish 
lexagonal prisms. 

Gift. In Law, in its general sense, a con- 
cyance which passes either lands or goods. 
Jut when restricted to immovable property, it 
signifies in its proper sense the creation of an 
■;>rate tail. [Feb Tail.] At the present time, 
.owever, the term gift , even in legal documents, 
dually bears only its popular sense of a gra- 
tuitous donation of money or some other de- 
scription of property. 

Gig. A light carriage drawn by one horse. 

0 tgs or gig machines are rotary cylinders covered 
with wire-teeth, for teasling woollen cloth. 

Clio. In Naval Language, a light boat at- 
tached to a ship. It is rowed by two, four, or 
-lx alternate oars, and is ordinarily kept for the 
'se of the officers. 

Glga or Jig (ItaL). In Music, an air for 
dancing in triple time, usually § or t?. 

Gigantomacbla (Gr.). In Painting, re- 
presentations of combats with or between 
giants. The term is more particularly applied 
to the conflicts waged between Jupiter and the 
giants. [Giants 1 
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The most remarkable work of this class is 
the ‘ Fall of the Giants ’ in the Palazzo del T£ 
at Mantua, painted under the superintendence 
of Giulio Romano. 

GUbertines. A religious order founded 
by Gilbert of Sempringham, in Lincolnshire, 
in the twelfth century. It possessed about 
twenty-five houses in England at the time of 
the dissolution. 

Gilbertl to. A white micaceous mineral com- 
posed chiefly of silica, alumina, and lime, from 
St. Austel, in Cornwall, named by Dr. Thomson, 
after Mr. Davis Gilbert, formerly President of 
the Royal Society. 

Gilding. The application of a superficial 
coat of gold on wood, metal, and other materials. 
The beauty and durability of gold render it the 
most valuable of all ornamental substances; 
but, on account of its weight and high price, 
its use in these respects would be greatly re- 
stricted, were it not the most extensible and 
divisible form of matter, so that it may bo 
made to cover a larger surface than an equal 
quantity of any other body. Metals are usu- 
ally covered with gold by various processes : one 
of these, called water-gilding, is now almost 
disused : it consisted in perfectly cleaning their 
surface, and then, in the case of silver, for 
instance, rubbing it overVith a solution of gold 
in mercury, amalgam of gold : the vessel was 
then heated over a clear charcoal fire, by which 
the mercury was driven off and the gold loft 
adhering to the silver surface, upon which it was 
afterwards burnished. The surface of copper 
or brass was prepared by cleaning and nibbing 
it over with a solution of nitrate of mercury, 
which amalgamated the surface, and enabled the 
gold amalgam, when subsequently applied, to 
adhere ; heating and burnishing were then re- 
sorted to at; before. Brass and copper buttons 
were gilt in this way ; the quantity of gold u«erl 
beiDg so small that twelve dozen bi ttons of one 
inch diameter ere completely gilt ’pon both 
surfaces by fivo grains of gold. A, present, 
nearly all gilding upon metals is performed by 
electro-chemical agency. The surface to be 
gilt is rendered electro-negative, and immersed 
in a' proper solution of gold. Other kinds of 
gilding are performed by gold leaf, which, if 
intended for outdoor work, is laid on by the 
help of gold size, i.e. drying oil mixed with 
calcined red ochre ; or, if for picture and 
looking-glass frames, they are prepared by a 
size made by boiling parchment clippings to a 
stiff jelly, and mixed with fine Paris-plaster 
or yellow ochre. The leaves of books are giJt 
upon the edges by brushing them over, while 
in the binder’s press, with a composition of 
four parts of Arminian bole and one of powdered 
sugar candy mixed up with white of egg ; this 
coating, when nearly dry, is smoothed by the 
burnisher, then slightly moistened, and the 
gold leaf applied and burnished. To impress 
gilt figures on book covers, the leather is dusted 
over with finely powdered mastic; the iron 
tool by which the figure is made is then mode- 
rately heated and pressed upon a piece of leaf- 
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gold, which slightly adheres to it ; being then 
immediately applied to the leather with a 
certain force, the tool makes an impression, 
and, softening the mastic, transfers and fixes 
the gold. In gilding glass and pqrcelain, 
powdered gold is blended with gum-water and 
a little borax, and applied by a camel-hair 
pencil; the article is then put into an oven or 
furnace ; the gum burns on, and the borax, by 
vitrifying, cements the gold to the surface, 
upon which it may afterwards be polished by 
the burnisher. Sulphide of gold is also used in 
the potteries for the same purpose. 

Gill. A measure of capacity equal to the 
fourth part of a pint. Miners apply the term 
to a pint 

GillieaiaceeB (Gilliesia, one of the genera). 
A small natural order of Exogens, allied very 
nearly to Ltliacea. Their principal peculiarity 
consists in having irregular flowers, surrounded 
externally by calyx-like bracts. They inhabit 
Chili, and are of no known use. 

Gills (A.-Sax. geahlas). In Physiology, 
parts of the body are so called in which the 
blood-vessels are in greater number than is 
necessary for mere preservation or growth, 
and are minutely subdivided for the purpose of 
submitting the blood to the influence of air 
contained in water. 

Gimbals or Gimbols (Lat. gemellus, 
twin). A piece of mechanism consisting of 
two brass hoops or rings which move within 
one another, eacir perpendicularly to its plane, 
about two axes, placed at right angles to each 
other. A body suspended in this manner, 
having a free motion in two directions at right 
angles, will assume the vertical position : hence 
fhe apparatus is employed for suspending 
portable or mountain barometers, sea com- 
passes, &c. 

Gimbernat’s Itigament. The tendinous 
expansion of the lower portion of the oblique 
muscle of the abdomen, by some defined as the 
third insertion of Poupart's ligament. 

Gimp. Silk twist, interlaced with brass or 
other wire. 

Gin (Fr. geniAvro, juniper). Alcohol fla- 
voured by the essential oil of juniper. It was 
originally made by the Dutch, and is hence 
distinguished in this countiy by the name of 
Hollands. The liquor bearing the above name 
in this country is of British manufacture, and 
is frequently flavoured by oil of turpentine, and 
rendered biting upon the palate by caustic 
potash. In Holland, the finest gin bears the 
name of Schiedam, the principal place of its 
manufacture, where there are many distilleries. 
[Sfibits.] 

Gin. A species of machinery used in mining 
operations, whereby a rope, wound round a large 
horizontal drum, raises, or lowers, the buckets 
containing the workmen or the produce of the 
mine. These engines are often worked by a 
horse traversing a circle. 

Ginger (Gr. (tyylfapis). The dried rhizome 
of Zingiber officinalis , a native of the East Indies, 
and abundantly cultivated in America and the 
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West India islands, whence Europe is chiefly 
supplied. It is a good stimulant and carmina- 
tive ; and the fresh root preserved makes an 
agreeable, warm, and not very unwholesome 
sweetmeat. The acrimony of* ginger appears 
to reside in a resinoid substance, which is 
soluble in alcohol ; hence a spirituous tincture 
of ginger contains the virtues of the root, and 
is used under the name essence of ginger. 

Glnfelly. The name of an oil imported 
from the East IndieB for use in lamps. It, is 
expressed from the seeds of Sesamum indieum. 

Gingham. The name given to a kind of 
cotton cloth, the manufacture of which was 
long confined to Lancashire. 

Glnglymostoma. In Ichthyology, a genus 
of small sharks or dog-fish belonging to the 
family of Scylliida } subdivided into two species. 
They are characterised by a blunt snout, a long 
barbel from the inner side of the nostrils ; the 
comer fold of the mouth divided by a deep 
transverse furrow, while the under portion is 
subdivided by a longitudinal furrow. The 
teeth, of which there are ten rows, have a 
simple rhomboidal base, a conical mesial point, 
and from two to four toothlets on each side. 
Their liver abounds in a fine oil, which is 
the only product they yield useful to man. 

Ginkgo- tree. The Salhburia adi antifolia y • 
a deciduous tree, native of Japan, where it is 
called Ginkgo, Gin-an, or Its-jo. It forms a 
conical spiry-topped tree of considerable height, 
and is remarkable for its leaves, which in 
their fan -shaped form and straight venation 
resemble those of the Maidenhair fern, whence 
it is called also the Maidenhair-tree. 

Ctinglymua, Gftnglymold (Gr. yiyykv- 
(jLotibiis, from ylyykv/jLos , a joint). Hinge-like. 
An anatomical term applied to joints formed 
for motion in one plane. 

Ginseng. A Chinese word applied to the 
root of the Panax Schinscng and P. quinque- 
folium. It has a bitter-sweet flavour, and is 
considered as a powerful restorative in China, 
where its consumption is very great. P. qufn- 
quefolium is found chiefly in the northern parts 
of Asia, and in America; but the Chinese draw 
their supplies almost wholly from America. In 
1852, there were sent from the United States 
to China 500,000 lbs. of ginseng, valued at 
120,000 dollars. (Commercial Diet.) 

Gipsy. [Gypsy.] 

Giraffe (Arab, kh'ariffa). The tallest qua- 
druped, and the largest and most singular 
of the Ruminant order. The head of the 
giraffe resembles that of the camel in the 
absence of a naked muzzle, and in the shape 
and organisation of the nostrils, which are 
oblique and narrow apertures, defended by 
the hair which grows from their margins, and 
surrounded by cutaneous muscular fibres, by 
which the animal can close them at will. This 
is a beautiful provision for the defence of the 
air-passages and the irritable membrane lining 
the olfactory cavities, against the fine particles 
of sand which the storms of the desert raise in 
almost suffocating clouds. The large, dark. 
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and lustrous eyes of the giraffe, which beam and tufted tail, such as omamtfnt the giraffe, 
with a peculiarly mild but fearless expression, we find both these peculiarities combined in 
are so plaoed as to tniba in a wider range of the the gnu among the antelopes. A giraffe more 
horizon than is subject to the vision of any than two-thirds grown will eat daily in con- 
other quadruped. While browsing on his fa- fmement eighteen pounds of clover lidy, and 
vourite acacia, the giraffe, by means of his late- eighteen pounds ®f a mixed vegetable diet, con- 
rally projecting orbits, can direct his sight so sisting of carrots, mangold worse!, barley, split 
as to anticipate a threatened attacik in the rear beans, and onions ; and will drink four gallons 
from the stealthy lion, or any other foe of the of water. They copulate in March. The female 
desert. To an open attack he sometimes has four inguinal xtdders; she brings forth 
makes a successful defence by striking out one fawn at a birth ; and the period of gesta- 
his powerful .and- well-armed feet ; and the tion is fifteen months. The new-born giraffe 
lion is said to be frequently repelled and measures six feet from the fore-hoofs to the 
disabled by the wounds which the giraffe has top of the head. In a few hours it is able to 
thus inflicted with his hoofs. It is essen- follow the dam. It resembles the mature ani- 
tially a true Ruminant, having a stomach mal in the markings of the hide. The first 
divided into four compartments, the paunch giraffe known to have been produced in captivity 
being simply papillose, without water-bags; was brought forth in June 1839, at the gardens 
and the reticulum with extremely shallow hexa- of the Zoological Society of London, 
gonal cells, as in the reindeer. It is also a OlrtMl (ItaL girasole). A milk-white or 
horned Ruminant, the horns being two in bluish Opal, which, when turned to the light, 
number, small, straight, and simple, like those reflects a reddish colour; hence its name, 
of the pricket deer. But in the giraffe the bony from the Latin gyrus, a circle, and sol, the 
base of each horn is articulated by a broad sun. 

rough epiphysial basis to the cranium; it is Gihasol. The Italians gave this name to 
covered by a vascular periosteum and a hairy the artichoke as being a kind of sunflower ; 
integument, which is not deciduous. These hence the English corruption of Jerusalem 
horns, or rather antlers, terminate in a truncate artichokes, followed by the invention of l‘alcs- 
extremity capped with a callous plate, and tine soup. 

fringed with long and strong black hairs : Girder. In Architecture, a principal beam 

they are present in both sexes, as in the in a floor, for supporting the binding or other 
reindeer, lmt ore larger in the male, and joists, whereby their bearing, or length, is 
are by no means the insignificant weapons lessened. Girders are of sei^ral sorts, such as 
that they have been supposed to be. The cast iron, wrought iron, boxed, framed, and 
median protuberance is a simple thickening of trussed ; they are now used quite as much for 
the contiguous parts of the frontal and nasal the support of the main walls of a building, or 
bones. In the form of the mouth the giraffe for the support of the roadway of a bridge, as 
differs from every other Ruminant The upper for floras. 

lip is not bifid, as in the camel ; and though it Girdle (A.-Sax. girdan, to encircle , Goth, 
is prolonged and covered with hair, as in the gairda). A belt or band, of leather or some 
elk, it differs in its elegant and tapering form, other substance, used in girding up the loins. 

The giraffe has a long neck, and has not The girdle (Gr. £ 6 * 77 , Lat cingulum) was in 
spurious hoofs, and so far it resembles the use among the Hebrews, Greeks, and Romans, 
camel ; but the cervical vertebra? in the camel for various purposes, and chiefly while at work 
tribe present a peculiarity of structure, com- or on a journey. They were also worn by 
bined with their length, m which the giraffe young women at all times before marriage, 
does not participate. The camels have many Hence Zonam solvere virgincam was a weil- 
other peculiarities of internal organisation, to known phrase appropriated to the marriage 
some of which we find resemblances in certain ceremony. To Aphrodite or Venus was at tri- 
ordinary Ruminants, but not in the giraffe. Its buted by the poets the possession of a particular 
place in the Ruminant series is between the kind of girdle, called ce&tus, which was said to 
aeer and the antelope. These extensive families have the power of inspiring love, 
axe respectively distinguished, not only by the It was formerly the custom in England for 
nature of their horns, but by a well-marked bankrupts or other insolvent persons to put off 
anatomical character : the gall-bladder is pro- and surrender their girdles in open courts, 
sent in the antelopes, and not in the deer. In Gironde, the. In French History, a 
three giraffes lately dissected in this country, a celebrated political party during the Revo- 
gall-bladder was present in one, and not in the lution, the members of which were termed 
other two. In that in which it was discovered Girondists or Girondins. The name was 
it presented an abnormal structure, being bifid derived from • that of the department La 
at the fundus, and divided into two compart- Gironde (in which Bordeaux is situated), 
ments. We may infer, therefore, that in this which sent to the legislative assembly of 1791, 
part of their organisation, as in the structure of among its representatives, three men of elo- 
their horns, the giraffes are more nearly akin quence and talent (Guadet, Gensonn 6 , Ver- 
to the deer tribe than to the antelopes. Yet it gniaud), who were among the chief leaders of 
must not be forgotten that while w p, s ea rch in .the party. Its principles were republican, 
vain among the Ccrvifa for m equine mane Boring the continuance of that assembly t.hA 
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Girondists formed a powerful, but not always 
consistent party. Out of tfrese Louis XVI. 
chose his republican ministers in the beginning 
of 1792. But after the massacres of September 
in that year the party in general withdrew 
from all connection with the Jacobins, and 
approximated towards the Constitutionalists. 
In the Convention the Girondists at first com- 
manded a majority, but on the king’s trial they 
wore much divided ; and, being pressed by the 
violence of the sections of Paris, they were at 
length expelled the assembly: thirty-four of 
them were outlawed, and finally twenty-two of 
their leaders guillotined (Oct. 7 and Oct. 31, 
1793), while a few escaped, and others put an 
end to themselves. Perhaps the most celebrated 
member of the Gironde party was a lady, 
Madame Boland, the wife of the minister of 
that name, who was executed when the party 
fell, and whose principal writing — the Appel au 
Pc u pic — bears all the stamp of that high re- 
publican enthusiasm which characterised them. 
Various apologies and eulogies of the party 
have appeared. Its members were not with- 
out high qualities ; but its counterpart will be 
found in all revolutions, in that body of men 
of high theoretical views of social reform and 
little practical knowledge, who, being commonly 
lifted into power by supporters more energetic 
but less high-principled than themselves, are 
sure to be thrust down in a short time by 
their own former adherents. (See particularly 
the histories of Thiers and Louis Blanc for 
general views on the subject ; for details, 
the Hiatoire Parlcmcntaire of Messrs. Bucliez 
and Roux ; and the famous, but somewhat 
romantic, Hiatory of the Girondins by La- 
martine, which produced so great an effect on 
the public mind in the Revolution of 1848. 

Girouette (Fr. a weathercock). Public 
diameters who turn with every political breeze. 
The French published a Dictionrudrc dis 
(J irouctt(8, containing the names of the most 
celebrated revolutionary characters, with a 
number of weathercocks against each, corre- 
sponding to the number of his political 
changes. 

Girt Line.. A rope to lift the rigging and 
riggers up to the masthead ou first rigging the 
ship. 

Glsmondine. A native hydrated silicate 
of alumina, lime and potash, first noticed at 
Capo di Bove. near Rome, by Gismondi, after 
whom it was named. 

Githagln. A soap-like mutter found in the 
corn cockle (Agrostcmma Githago). 

Gizzard (fr. g^sier). The proper stomach 
of birds ; its texture differs remarkably in 
granivorous and carnivorous birds, being thick 
in the one and thin in the other. 

Glabrous (Lat glaber, smooth). A term 
applied in Mammalogy to those parts of the 
surface of a quadruped which are naturally 
devoid of hair; and in Botany and Entomo- 
logy. when a surface is smooth, aDd devoid of 
hair or pubescence. 

Glacial Drift. The surface of much of 
Vol. II. 33 


GLACIAL PHENOMENA 

Northern Europe and North America is strewed 
at intervals with remarkable accumulations of 
large and small blocks of stone (some angular, 
some rounded), mired with sand and day; all 
heaped irregularly on the other rocks, but 
sometime? including stratified deposits. The 
solid rocks are often greatly scratched, an d 
not nnfrequently polished, under these deposits, 
as if they had been dragged or drifted along 
for some distance. Sometimes the deposits are in 
definite lines ; sometimes the heaps have defi- 
nite forms. To account for these curious heaps, 
of which Gravel is one of the component 
parts, it 'is necessary to study the action of ice, 
whether moving over a surface of land loaded 
with stones and rubbish, or broken away from 
the land and drifted along by marine currents. 
The former condition introduces the subject of 
Glaciers, the latter of Icebergs [see those 
articles]. 

The action of a glacier in producing drift is 
peculiar, but easily understood. Large quanti- 
ties of stones, sand, mud, and other material, 
derived from the hourly disintegration of rocks 
on high exposed mountain sides, fall into the 
valleys, and are there caught up by the snow, 
and at length, by the constant change going 
on in the newly forming ice, are arranged 
in long lines distributed through the mass. 
Those at the sides and bottom, pressed on 
by the whole weight of the moving ice, rub, 
scratch, and cut away the ground below, thus 
adding to the material moved. The whole at 
length reaches the place where the ice is melt- 
ing, and is there accumulated or carried away 
by the stream. The path of the glacier is 
inevitably marked by these accumulations ; and 
if at any time the glacier should melt away 
entirely, the rubbish would be left as drift. 
Such drift can not have been moved far, and 
may generally be traced to its origin. 

Where, however, in cold climates the glacier 
reaches to the sea coast, and then advances into 
the water till it becomes broken off, the accu- 
mulation of drift may be so distributed among 
the mass, that when separated, the portion of a 
glacier, now an iceberg, may contain'an enor- 
mous load of broken rock and mud. Entering 
the sea, and drifted by marine currents, the 
huge muss thus loaded will either melt by 
degrees as it enters wanner latitudes, or will 
be caught by some shoal and stopped on its 
way. In the first case a multitude of blocks 
and stones will be strewn with a certain degree 
of regularity along a line of sea bottom, and 
will probably be drifted into hollows, or large 
heaps of all kinds without order or arrange- 
ment. Otherwise it will be left on the shoals 
aud higher ledges of rock on which the bergs 
have stranded. Thus have been produced the 
various phenom< na of glacial drifts. They are 
often greatly complicated in nature, by sub- 
sequent elevation and denudation, and the 
partial covering by other newer accumulations. 
[Glaciers and Glacial Phenomena.] 

Glacial Phenomena. Phenomena indi- 
cating glacial action. They are very numerous 
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and varied, and include many appearances that ' rise above the line of congelation are covered 
would not at first be thought referable to such j with perpetual snow, which being partially 
action as that of ice. Gravel deposits generally, 1 thawed during the summer months, is on the 
gravel hills of a certain form having one side | approach of cold converted into ice, thus con- 
steep and the other an easy slope always in the stituting what is called a glacier . The ice so 
same direction, isolated boulders, surfaces of ; formed descends along the slopes of the moun- 
rock smoothed, rounded, scratched, or otherwise ; tains into the valleys, by which their ridges pre 
acted on by the friction of heavy bodies— these furrowed, and there it accumulates into vast 
are the ordinaiy phenomena. Long trains of beds or fields, presenting, where the descent 
gravel and sand, indentations scooped out of is gradual, a very level Burface with few 
rocks like ledges, ancient beaches partly covered crevices, but where there is a rapid or rugged 
by gravel, partly by shells belonging to arctic declivity being rent with numerous chasms 
regions, certain bones and other remains of and covered with elevations rising from 100 to 
quadrupeds — all these are also glacial pheno- 200 feet. These chasms are frequently many 
menu. They are all indications of a time not feet wide and more than 100 feet deep. Their 
very distant, geologically speaking,- when the formation never takes place in winter, but 
greater part of the temperate region of the is frequent during summer ; and the daily, 
northern hemisphere was Covered with water and almost hourly, changes to which these 
(the land extending towards the pole), and large chasms arc subject, are the chief causes of 
quantities of glacial ice stretched away into danger to travellers in ascending glaciers, 
the open valleys and fiords of the high moun- ( Geographical Dictionary, art. ‘Alps.’) Though 
tain chains, breaking oflf into icebergs which the snow-lme on the Alps is found at an 
float far down and not unfrequently strand elevation of about 8,000 feet above the level 
on shoals and on some of the islands. This of the sea, some of the glaciers descend so 
period is so distinctly marked by the phenomena far downward that their lower extremity is 
in question, that no doubt can exist as to its not more than 3,500 feet above it. This is 
continuance for a long period. [Glaciers and particularly the case in the valley of Chamouni, 
Glacial Drift.] where the singular spectacle is presented of 

Glacleres (Fr.). In Geology, this name is huge pyramids of ice of a thousand fantastic 
given to caves full of ice, which are found shapes in juxtaposition with the most luxuriant 
chiefly in the Alpine mountains in spots quite pastures, or towering in majestic grandeur in 
unconnected with any glacial system. These the midst of verdant fort 

caves are interesting chiefly as occurring in the descent of the glaciers is twofold: viz. one 
localities where the mean temperature of the of a slow and gradual character, by which 
surface of the earth is njuch above the freezing | a progressive movement of about twenty-five 
point, and at depths below the surface varying | feet annually is effected ; the other of a rapid 
from 50 to 200 feet, thus furnishing exceptions ! and impetuous kind, in which a portion of the 
to the rule of the increase of temperature from ice having been severed from the main body 
the surface towards the centre of the earth, glides down the mountain's side, accumulating 
One of these caves, at Monthezy in the Val as it goes, and precipitating into the valleys 
de Travers, exhibits the phenomenon of alter- j beneath immense stones, fragments of rock, and 
nating currents of air, moving in each direc- other substances to which it hail adhered, 
tion for about twenty-two seconds, with an | When the debris which the glaciers accumulate 
interval of four seconds of inaction. Among , in their descent has been deposited in the valleys, 
such ice-caves are the glaci&res La Genollifere, ! it constitutes what in Savoy is termed their 
S. Georges, Tr6 de S. Livres, in the Jura, and j moraine or border, an essential feature in the 
of La Baume near Besangon. Similar caves j Alpine glaciers. These borders present every 
are found in Hungary, and at Yeermalik in | variety of aspect ; but their most usual appear- 
Koondooz : and to these may be added the caves j ance is that of unfathomable bogs or morasses 
of the Jurtshellir in Iceland, and the gypsum j wholly destitute of vegetation, and in many 
cave of Illetzkaya-Zastchita, in the steppes of i instances fraught with extreme peril to tho 
the Khirghis, south of Orenburg. (Browne’s i traveller. They are generally arranged in long 
Ice-caves of France and Switzerland . ) | ridges or mounds from thirty to forty feet high ; 

Glaciers (Fr.). The name given to the ' and being often two, three, or even four in num- 
immense masses of ice which accumulate on the j ber, resemble so many lines of intrenchment. 
peaks and slopes, and in the upper valleys, of j The Alpine glaciers occupy a superficial ex- 
lofty mountains. The phenomena of glaciers j tent of 1,184 square miles. From Mont Blanc 
form one of the most interesting subjects of, to the borders of the Tyrol there are reckoned 
scientific investigation, whether we regard their I about 400, of which the greater number vary 
formation, structure, or appearance. In all I from 10 to 15 miles long, and from 1 to 2^ 
parts of the globe glaciers have the same general broad ; their mean vertical thickness ranges 
characteristics; but though the glaciers of other , from 100 to 000 feet. Besides the grand and 
countries have often been described by geo- ! picturesque appearance which they present ex- 
graphers and naturalists, it i6 chiefly in respect ’ terunily, their lower extremities are sometimes 
to those of Switzerland that we possess detailed excavated by the melting of the ice into the 
information. In that country, as indeed in ; form of immense grottoes, adorned with the 
every other, those parts of the mountains that ^ finest stulactitic crystallisations, whose bril- 
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liant azure tints are reflected on the streams 
and torrents which generally issue from these 
caverns, forming altogether a picture so beau- 
tiful as to defy the most faithful pencil to 
portray it adequately. The glacier ice does 
not resemble the ice found in ponds and rivers. 
Not being formed in layers, but consisting of 
small grains or crystals of congealed snow, it 
has neither the compactness, the solidity, nor 
the transparency of river ice ; and though every 
single crystal seems perfectly white, the whole 
mass is of a blue colour, passing through every 
variety of shade, from the most feeble sky-blue 
to that of the lapis lazuli From the large 
Accessions of snow and ice which the glaciers 
receive, especially in winter, it might reasonably 
bo conjectured that they must be gradually 
increasing in size, and would consequently in 
the course of time break through their usual 
iimits and overwhelm the cultivated lands of 
the surrounding country. This, however, is by 
no means the case. It no doubt often happens 
that on some occasions the glaciers are observed 
to descend lower than usual; but, when this 
takes place, the warm atmosphere of the lower 
valleys into which "they have advanced, and of 
which the temperature rises in proportion to 
their depression, operates with such powerful 
effect in reducing their bulk, that they are in- 
variably found to recede proportionably. Thus 
nature has established a compensating process, 
by which an effectual though simple check is ad- 
ministered to the encroachment of the glaciers 
upon the cultivated lands of the Alpine valleys. 

The results of glaciers will be best understood 
by a reference to the special articles on Glacial 
Drift and Glacial Phenomena. They have 
been produced on the surface of the land m 
many parts of Europe now altogether free from 
rce except during a short season in winter. 
This is so clear as to render it certain that 
there was a time, geologically not very remote, 
when much of the land now cultivated was 
covered with ice proceeding from elevations 
so low as to be utterly inadequate in the 
present climate of the district to produce a 
glacier of importance. It follows thAt they 
afford valuable points of geological evidence 
of change of climate when carefully studied 
with this view. 

The structure and motion of glaciers have 
oeen elaborately investigated by Rendu, Agassiz, 
Forbes, and Tyndall. The last-named physicist, 
who has most recently studied the subject with 
much success, gives the following summary of 
glacier phenomena : — 

1 1. Glaciers are derived from mountain snow, 
which has been consolidated to ice by pressure. 

‘2. That pressure is competent to convert 
snow into ice, has been proved by experiment. 

' 3. The power of yielding to pressure di- 
minishes as the mass becomes more compact ; 
but it does not cease even when the substance 
nAH attained the compactness which would en- 
title it to be called ice. 

* 4. When a sufficient depth of such a sub- 
stance collects upon the earth’s surface, the 
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I lower portions r are squeezed out by the pressure 
of the superincumbent mass. If it rests upon 
a slope, it will yield principally in the direction 
of the slope, and move downwards. 

* 5. In addition to this, the whole mass slides 
bodily along its inclined bed, and leaves the 
traces of its sliding on the rocks over which it 
passes, grinding off their asperities, and mark- 
ing them with grooves and scratches in the 
direction of the motion. 

4 6. In this way the deposit of consolidated 
and -unconsolidated snow, winch covers the 
higher portions of lofty mountains, moves 
slowly down into an adjacent valley, through 
which it descends as a true glacier, partly by 
sliding ecnfrpartly by the' yielding of the mass 
itself. 

4 7. Several valleys thus filled may unite in 
a single valley the tributary glaciers, welding 
themselves together, to form a trunk glacier. 

4 8. Both the main valley and its tributaries 
are often sinuous, and the tributaries must 
change their direction to form the trunk ; the 
width of the valley often varies. The glacier 
is forced through narrow gorges, widening 
after it has passed them ; the centre of the 
glacier moves more quickly than the sides, and 
the surface more quickly than the bottom; the 
point of swiftest motion follows the same law 
as that observed in the flow of rivers, shifting 
from one side of the centre to the other us the 
flexure of the valley changes. 

4 9. These various effects may be reproduced 
by experiments on small masses of ice. The 
substance may moreover be moulded into vases 
and statuettes. Straight bars of it may be 
bent into rings, or even coiled into knots. 

* 10. Ice capable of being thus moulded is 
practically incapable of being stretched. The 
condition essential to success, is that the par- 
ticles of the ice operated on shall be kept in 
close contact, so that when old attach men ts 
have been severed new ones may be established. 

4 11. The nearer the ice is to its melting 
point in temperature, the more easily are the 
above results obtained ; when ice is many 
degrees below its freezing point, it is crushed 
by pressure to white powder, aud is not capable 
of being moulded as above. 

4 12. Two pieces of ice at 32° Fahr., with 
moist surfaces, when placed in contact, freeze 
together to a rigid mass ; this is called rcgtla - 
tion. 

4 13. When the attachments of pressed ice 
are broken, the continuity of the mass is re- 
stored by the regclation of the new contiguous 
surfaces. Regelation also enables two tributary 
glaciers to weld themselves to form a continu- 
ous trunk ; thus also the crevasses are mended, 
and the dislocations of the glader, consequent 
on descending cascades, are repaired. This 
healing of ruptures extends to the smallest par- 
ticles of the muss, and it enables us to account 
for the continued compactness of the ioe during 
the descent of the glacier. 

4 14. The quality of viscosity is practically 
absent in glacier ice. Where pressure comes 
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into fliy, the phenomena are suggestive of 
viscosity ; hut where tension comes into play, 
the analogy with a viscous body breaks down. 
When subjected to strain, the glacier does not 
yield by stretching, hut by breaking; this is 
the origin of the crevasses. 

* 16. The crevasses are produced by the me- 
chanical strains to wjiich. the glacier is sub- 
jected. They are divided into marginal, trans- 
verse, and longitudinal crevasses ; the first pro- 
duced by the oblique strain consequent on the 
quicker motion of the centre ; the second by 
the passage of the glacier over the summit of 
an incline ; the third by pressure from behind 
and resistance in front, which causes the mass 
to split at right angles to the pressure. 

* 16. The moulins are formed by deep cracks 
intersecting glacier rivulets. The water, in 
descending such cracks, scoops out for itself a 
shall, sometimes many feet wide, and some 
hundreds of feet deep, into which the cataract 
plunges with a sound like thunder. The sup- 
ply of water is periodically cut off from the 
moulins by fresh cracks, in which new moulins 
are formed. 

1 17. The lateral moraines are formed from 
the debris which loads the glacier along its 
edges ; the medial moraines are formed on a j 
trunk glacier, by the union of the lateral 
moraines of its tributaries ; the terminal | 
moraines are formed from the debris carried by 
the glacier to its terminus, and there deposited. 
The number of medial moraines on a trunk- 
glacier is always one less than the number of 
tributaries. 

‘ 18. When ordinary lake-ice is intersected by 
a strong sunbeam, it liquefies, so as to form 
flower-shaped figures within the mass ; each 
flower consists of six petals, with a vacuous 
space at the centre ; the flowers are always 
formed parallel to the planes of freezing, and 
depend on the crystallisation of the substance. 

* 19. Innumerable liquid discs, with vacuous 
spots, are also formed by the solar beams in 
glacier-ice. These empty spaces have been 
hitherto mistaken for air-bubbles, the flat form 
of the discs being erroneously regarded as the 
result of pressure. 

* 20, These discs are indicators of the intimate 
constitution of glacier-ice, and they teach us 
that it is composed of an aggregate of parts, 
with surfaces of crystallisation in all possible 
planes. 

’21. Thera are also innumerable small cells 
in glacier-ice holding air and water ; such cells 
also occur in lake-ice ; here they are due to the 
melting of the ice in contact with the bubble 
of air. Experiments are needed on glacier-ice 
in reference to this point 

‘22. At a free surface within or without, ice 
melts with more ease than in the centre of a 
compact mass. The motion which we call 
heat is less controlled at a free surface, and it 
liberates the molecules from the solid condition 
sooner than when the atoms are surrounded on 
all sides by other atoms which impede the 
molecular motion. Regelation is the oompls- 
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mentary effect to the above ; for here the super- 
ficial portions of a mass of ice are made vir- 
tually eentral by the contact of a second mass. 

* 23. The dirt-bands have their origin in the 
ice-cascades. The glacier, in passing the brow, 
is transversely fractured; riages are formed 
with hollows between them ; these transverse 
hollows are the principal receptacles of the 
fine debris scattered over the glacier ; and after 
the ridges have been melted away, the dirt 
remains in successive stripes upon the glacier. 

‘ 24. The ice of many glaciers is laminated, 
and when weathered may be cloven into thin 
plates. In the sound ice, the lamination mani- 
fests itself in blue stripes, drawn through the 
general whitish mass of the glacier; these 
blue veins representing portions of ice from 
which the air- bubbles have been more com- 
pletely expelled. This is the veined structure 
of the ice. It is divided into marginal, trans- 
verse, and longitudinal structure; which may 
be regarded as complementary to marginal, 
longitudinal, and transverse crevasses. The 
latter are produced by tension, the former by 
pressure, which acts in two different ways: 
firstly, the pressure acts upon the ice as it has 
acted upon rocks which exhibit the lamination 
technically called cleavage ; secondly, it pro- 
duces partial liquefaction of the ice. The li- 
quid spaces thus formed help tho escape of the 
air from the glacier ; and the water produced, 
being refrozen when the pressure is relieved, 
helps to form the blue veins/ 

CMaoiei M arise (Lat.J or Olaee do Marie 
(Fr.). Terms applied to largely foliated Mica. 

Glacis (Fr.). In Fortification, a bank of 
earth, which forms the parapet of the counter- 
scarp, and conceals the scarp wall. It slopes 
gently off to the level country. 

Gladiators (Lat. gladiatores, from glad i us, 
a sword). In Roman Antiquities, sword players, 
who were originally employed to fight at the 
funerals of illustrious Romans, in order to 
appease their manes by the effusion of blood. 
They were subsequently introduced into the 
public amphitheatres, and became one of the 
most favourite spectacles of the Roman people. 
The gladiators were either captives or con- 
demned criminals, or else people of the lowest 
rank, who served for hire, the profession being 
considered one of the greatest infamy. In spite 
of this, however, under some of the emperors, 
persons of the first families, who had exnoyed 
the highest honours of the state, entered the 
pens, either at the command of the despot, or 
in order to gratify him ; and even females of 
patrician blood, in some instances, followed 
their example. Gladiators did not merely use 
the sword, as their name strictly implies, but 
were armed in various ways. Thus* the La- 
queatores used a noose (lpjueus) to catch their 
opponents: and the Retiarii carried a three- 
pointed lance with a net (rete) wherewith to 
entangle their adversaries. The gladiators 
were, in general, desperate and ruffian cha- 
racters ; and considerable bodies of them were 
sometimes kept in the pay of wealthy and tur- 
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bulefit citizens, or hired as bullies. Perhaps 
(he best exposition of the opinion of the more 
philosophical Romans on the subject is thus 
given by Cicero: ‘Crudele gladiatorum spec- 
t&culum et inhumanum nonnullis videri solet : 
et hand sdo an non ita sit, ut nunc fit: cum 
vero sontes depugnabant, auribus fortasse multa, 
oculis quidem nulla poterat esse fortior contra 
dolorem et mortem disciplina.* ( Tusc. Quasi 2.) 
It is commonly but inexactly said, that the 
shows of gladiators were put a stop to by the 
Christian emperors. They certainly had not 
ceased in ld. 404, and probably not before 
the conquest of Italy hy the Goths. (Beugnot, 
Destruction du Paganisms en Occident, booh ix. 
ch. ii.) 

Oladlolm (Lat, dim. of glsdxos, a sword). 
The beautiful plants which bear this name in 
modern gardens are the results of intercrossing 
of some two or three South African species, 
especially G. natalensis, fioribundus , ana car- 
dinalis . 

Gladius (Lab). The name of the internal 
horny plate of the calamaries, which was called 
by the Greeks (tyor, or the sword. 

Glair. The white of an egg ; or any viscous 
transparent substance resembling it. 

Glalrln. Baregin. A nitrogenous matter 
existing in some sulphurous springs. 

Glance Coal. [Anthracite.] 

Gland (Fr. glande, from Lat. glans). In 
Anatomy, this term is applied to those organa 
of the body in which secretion is carried on, 
and which appear to consist of a congeries of 
blood-vessels, nerves, and absorbents: they 
are frequently distinguished according to their 
secretion, into mneons, sebaceous, lymphatic, 
and lachrymal ; or, according to their form and 
texture, into simple, compound, conglobate, and 
conglomerate. 

Gland. The cupped collar, lined with brass, 
which encircles the piston or air-pump rod 
of a steam engine where it passes through 
the cylinder cover ; it is introduced for the 
purpose of holding oil or tallow for the lubri- 
cation of the working parts, and for com- 
pressing the packing of the stuffing box upon 
which it is screwed down. The term is gene- 
rally applied in the sense of a joint holding 
lubricating fluid, with tight packing. 

Glands or Glandules. In Botany, wart- 
like swellings of varions forms, found on the 
surface of plants, or at the base or apex of their 
hairs. Lenticular glands are brown oval Bpots 
found upon the bark of many plants, especially 
willows, indicating the points from which roots 
will appear if the branch be placed in circum- 
stances favourable to their production. They 
are, in fact, nothing but protuberances formed 
by the pressure upon the epidermis of subjacent 
roots attempting to pierce through it. 

Glands, Buccal (Lat. bucca, tip cheek). 
These glands are divided into the parotid, sub - 
lingual, and maxillary. They secrete the saliva 
or lubricating fluid of the mouth. 

Glanders. A disease so called from its 
Inflaming the system* It attacks the 
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horse, the mule, and the aaa. It appears to be 
contagious, and from recent observations 
been shown to assume two forms: the 
being the true glanders, a local disease 

especially attacking the nasal mucous 

brane ; and the rtiar a more general 
known under the name of fang, and »**»<*«*g 
the ly mph at ic or absorbent system. 

Glanders may to the bronchial 

brane, and assume several different fens*. 
Thus, there may be merely a mild discharge, 
lasting for many weeks, and a cure may then 
he brought about ; or, on the contrary, the 
secretion from the nose may become green, 
black, or Banguinokut, and ulceration of the 
nasal bones may ensue, with great detraction 
of soft parts. 

Farcy has been differently designated, a a 
different parts of the lymphatic system 
involved Thus we hear of button and of bud 
farcy, terms applied to the disease when it 
affects the lymphatic glands, and forms bos ses 
on the extremities and other parts of ana* 
mal; aqd again the term pipe farcy is need 
when the lymphatic vessel is diseased 

Acute glanders is sometimes observed in the 
human subject, owing to the foul secretion from 
the brute anifiml becoming absorbed. ~ 
so inoculated show marked adynamic sj 
great discharge from the naro^ while aj 
eruption breaks out upon the i“ ' 
soon become involved in 
death speedily \ 

Glum (Lat.). In] 
hiscent fruit, one-celled by a 
in a cupula or enp ; asrspreaeated in the i 

Giu— (Dan. glas)u The manufacture of 
glass is one of the highest interest ; and con- 
sidering the comparative worthlessness at the 
materials of which it is made, and the i 
purposes, useful, ornamental, and 
which it subserves, may be regarded as 
the most important of inventions. The \ 
of its discovery is involved in great obscurity; 
but if we believe Pliny, we are indebted for 
it to the Phoenicians — his tale being that a 
merchant-ship laden with natron (impure soda) 
having been driven upon the coast near the 
mouth of the river Belus in tempestuous 
weather, the crew were compelled to cook 
their victuals ashore ; and having placed lumps 
of the natron upon the sand as supports 
to the kettles, found, to their surprise, masses 
of transparent stone among the cmdera. But, 
be this as it may, the Egyptians were certainly 
acquainted with the art of glass-making ; for 
in some nomes [Nome] glass beads harq been 
found coloured with a metallic oxide, and 
pieces of glass have been discovered in the 
rums of Thebes. (M. Boudet, Desc. do 
V Egypt, vol. ix.; Aul. Atbnoires.) In the 
time of Strabo and Pliny, the inhabitants of 
Sidon were filmed for the production of beau- 
tifol glass, which they cut, engraved, and 
stained of the richest colours, in Ta itj^wa of 
precious stones, and exported to all parts of 
the then civilised world. Foe a long ‘ 
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Venice is said to have excelled all the 
countries of Europe in this manufacture ; 
of which, indeed, it enjoyed a monopoly till 
about the middle of the seventeenth century. 
The period at which the manufacture of glass 
was introduced into England is not precisely 
known ; but there can be no doubt that till near 
the close of the seventeenth century, this country 
was obliged to have recourse to foreigners for 
the supply of the common article of drinking 
glasses. In 1673, the duke of Buckingham 
materially improved the fabrication of British 
plate glass by bringing over several Venetian 
artisans to the works at Lambeth, which were 
uuder his patronage ; and the manufacture was 
still further improved by the arrival of the 
French refugees after the revocation of the 
edict of Nantes. The above works, however, 
were soon abandoned ; and it was exactly one 
century (1773) later that the first large esta- 
blishment for the production of plate-glass 
was formed, under the title of ‘ The Governor 
and Company of British Cast Plate-Glass Manu- 
facturers.’ This company was incorporated by 
Act of Parliament, und soon after erected works 
on an extensive scale at Ravenhead near St. 
Helens, in Lancashire, which have continued 
in constant operation down to the present time. 
Since that period immense improvements have 
been made in the manufacture of every spe- 
cies of glass throughout all the countries of 
Europe. 

Crown glass and flint glass have reached 
the highest perfection in England; in plate 
glass Great Britain is more than rivalled by 
France ; while in glass for philosophical ap- 
paratuses, Germany and France are greatly in 
advance of this countiy. But although the 
French plate is superior to ours in quality, it 
is considerably higher in price. In fact, the 
great reduction that has been effected in the 
cost of this glass has, of late years, led to its 
largely extended use for window glass in 
Great Britain. 

The application of glass -to the glazing of 
windows is of comparatively recent introduction 
into dwelling-houses, though it was general iu 
churches ana other public buildings as early as 
the third or fourth century. In London, this 
manufacture was first begun in 1557 ; but that 
the use of window glass was by no means uni- 
versal even twenty years later, is evident from 
the fact that at Alnwick Castle, the residence 
of the duke of Northumberland, the glass case- 
ments used at that period to be taken down in 
the absence of the family, to preserve them 
from, accident. (Domestic Architecture in 
England from Bichard II. to Henry VIII. 
part i. p. 121.) In Scotland, even in the early 
part of the last century, glass was seldom seen 
in the windows of country houses ; and a few 
years previously, even in the royal palaces and 
the town houses of the nobility, the windows 
of the upper storeys alone were furnished with 
it. Since that period, however, a great change 
has been effected ; for now even the windows of 
the meanest cottage are, almost without excep- 


tion, supplied with glass, which ought rather to 
be considered as a necessary of life, than as the 
most elegant and useful of conveniences. 

Composition and Manufacture of Glass . — 
Glass is essentially a compound of silica with 
potash or soda ; other silicates, more especially 
those of lead and lime, being occasionally* 
added. Transparency and insolubility in water 
are among the essential qualities of glass ; but it 
should also resist the action of other solvents, 
such as acids and alkalies, and for many pur- 
poses it should not fuseor even soften at a red 
heat. The insolubility of glass depends much 
upon its aggregation, for if reduced to fine 
powder it reddens turmeric paper when moist- 
ened, and a portion of its alkali is frequently 
abstracted by long exposure to air and water ; 
so also the glasses containing oxide of lead are 
readily discoloured by sulphuretted hydrogen, 
when in powder and diffused in water, although 
they long resist its action when in their or- 
dinary state. The more fusible glasses, con- 
taining excess of alkali, of oxide of lead, or of 
lime, are also apt to be acted on by acids and 
alkalies, and are unfit for the retention of such 
solutions ; and all glass is more or less dis- 
integrated by the action of water at very high 
temperatures. 

As the varieties of glass are mixtures rather 
than definite compounds of their component 
silicates, they scarcely admit of being repre- 
sented by formulae, though in some eases the 
proportion which the ox3'gen of the bases bears 
to that contained in the silica may be usefully 
stated. The large proportion of oxide of lend 
in flint glass gives it a high refractive power 
and brilliancy when cut, but renders it soft, 
easily fusible, and liable to be acted on by 
many chemical agents. In plate glass the pre- 
dominance of silicate of soda gives a more 
liquid combination than potash, and enables it 
to be poured out of the crucible in which it is 
melted, upon a east-iron table, and roiled into 
sheets, which, after careful annealing, are 
ground to a level surface with emery, and ulti- 
mately polished with colcothar. Large quan- 
tities of the waste and broken glass of former 
operations are frequently melted up (under the 
name of cull(t) with the materials in the cru- 
cible. The remarkably tenacious viscidity of 
glass, when in a fit state for the operations of 
the glass-house, and the facility with which it 
is shaped, by blowing, moulding, and other 
manipulations, into its infinitely various forms, 
can only be understood by personal inspection. 

The following table will give au approximate 
notion of the relative proportions of the compo- 
nents of several kinds of glass in common use : 


Silica . 

Plat* Crown Flint Bottle Tube Optical 

. 78 

63 

32 

50 

73 

43 

Potash . 

. 2 

22 

14 

2 

12 

12 

Soda 

. 13 



10 

3 


Lime 9 . . 

. 3 

12 


20 

11 


Alumina . 

. S 

a 

1 

2 

1 

1 

Oxide of Lead 
Oxide of Iron . 

. .. 

•• 

83 

7 


44 


— i 

— . ■ . 

— 


— 

— 


100 

100 

100 

100 

100 

100 


A glass composed of borate and silicate of lead 
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has be«D used by Faraday for some optical 
purposes, and the borosilicate of zinc has been 
similarly applied by Maez and Clemandot 

All glass requires to be carefully annealed — 
that is, suffered to cool very slowly — otherwise 
it becomes liable to fly to pieces upon the 
slightest touch of any substance hard enough 
to scratch its surface. Small unannealed flasks, 
blown from samples taken from the pot, for 
the purpose of ascertaining the quality of the 
glass, and known in the gl.i^s-house under the 
name of ‘proofs well show this. When a frag- 
ment of flint is dropped into them they imme- 
diately crack ; and if melted bottle glass be 
dropped into water, so as to form what are 
called Rupert's drops , the instant that their 
thin end is broken off they crumble into pow- 
der with a kind of explosion. This probably 
arises from the unequal tension of the layers of ! 
glass in consequence of the sudden cooling of 
the exterior, whilst the interior remains dilated, 
or even red-hot. When large masses of glass 
are slowly cooled, crystallised nodules are 
sometimes formed, more or less opaque, and 
embedded in the transparent glass. These ap- 
pear to arise from the crystallisation of definite 
silicates. 

When glass, embedded in sand, is heated Up 
to a point a little below that of fusion, and 
allowed to cool slowly, it is converted into 
Reaumers porcelain : it has become hard, 
white, opaque, and somewhat less fusible — 
changes which have been referred to the forma- 
tion of certain definite crystallisable silicates, 
more especially those of lime and alumina. 
These phenomena of devitrification are best 
shown with common green bottle glass. 

A peculiar glass is used for the manufacture 
of artificial gems, called strass or paste , con- 
taining a large quantity of oxide of lead, and 
frequently borate of lead. It is easily fusible, 
highly refractive, and very soft. [Gems, Aeti- 
F1CIAL.J 

The art of colouring glass depends upon its 
power of dissolving certain metallic oxides. 
The principal metals thus employed are : 1. 
Gold ; it imparts various shades of red or pink, 
inclining to purple; 2. Silver ; oxide, chloride, 
or phosphate of silver give a yellow colour ; 3. 
Iron : The oxides of iron produce blue, green, 
yellow, or brown, dependent upon the state of 
oxidation and quantity. The protoxide gives 
various shades of green ; the peroxide of 
brownish yellow ; 4. Manganese : The protoxide 
leaves the glass colourless, but the peroxide 
gives it various tints of violet, and, if added 
in excess, renders it black. This oxide was 
formerly called glass soap t from its property of 
destroying the green tint communicated by 
protoxide of iron, derived from the use of im- 
pure materials ; this it effects by converting 
the protoxide of iron into peroxide, which, in 
small proportions, does not materially affect 
the colour of the glass ; whilst the peroxide of 
manganese, losing oxygen, becomes protoxide, 
and m this state is also not injurious. A little 
nitre is sometimes used for the same purpose ; 
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5. Copper : the protoxide gives a rich green r 
and the dioxide a ruby red. The glitter ing 
appearance of avanturin glass is due to the 
dissemination of minute crystals of metallic 
copper, produced by the fusion of a mixture of 
iron aod copper scales in the glass ; 6 . Cobalt , 
in the state of oxide, gives beautiful blues of 
all shades — in large quantity black ; 7. Chro- 
mium produces greens and red, depending upon 
its state of oxidation ; 8. Uranium is the source 
of the peculiar opalescent yellowish-green glass ; 
9. Tin, in the state of binoxide, gives the varie- 
ties of opalescent glass, terminating in opaque 
white menamely in which there is also a little 
oxide of lead. An alloy of 1 part of tin and 
2 of lead is calcined for the production of the 
oxides, and these are mixed with powdered 
glass. When surfaces are to be enamelled, 

! this mixture is applied with a brush, and then 
fused by exposure to heat in a muffle. The 
colours used in enamel painting are derived 
from the metals above enumerated. A species 
of enamel is sometimes applied to iron sauce- 
pans and other vessels ; it is a vitrifiable mix- 
ture of powdered flint with carbonate of soda, 
borax, and Cornish clay, with a little oxide of 
tin ; this is brushed over the surface, then care- 
fully dried, and heated in a muffle to bright 
redness; 10. Arsenic : Arsenious acid is much 
employed for giving an opal tint to glass. This 
glass is translucent, of a pale bluish-white 
colour, with a reddish hue when viewed in 
certain lights. On powdering this glass, and 
applying the usual tests for arsenic, the presence 
of this substance may be readily detected. 
Arsenious acid, in small quantity, by peroxi- 
dising iron, which usually gives a green tint, 
tends to render glass colourless. 

Glass Gall. The saline scum which rises 
to the surface of fused glass in the glass pots ; 
it is also called sandiver. 

Glass Painting-. The art of painting upon 
glass, with vitrifiable colours, in contradistinction 
to the use of coloured glass, in which the colour 
forms part of the composition of the glass itself. 
Remains of painted glass have been discovered 
in the ruins of the Assyrian, Egyptian, Greek, 
Etruscan, and Roman cities; but the introduc- 
tion of painted glass, for windows, does not seem 
to have been practised generally till the twelfth 
century of the Christian era. From that period 
to the end of the sixteenth century, the art ap- 
pears to have been cultivated with great splen- 
dour ; it then began to decay, and it is only 
within thirty years that it has again recovered 
its hold upon public attention. 

Tiie ancient glass painting was generally 
executed in pieces of that material cut out to 
the shape of the colour which the artist wished 
to introduce, so that the windows resembled 
tables of mosaic work, in which there was no 
attempt at shading or modification of the tone. 
The colours used to form the ground of the 
pictures are the red, blue, and yellow; the 
two compound colours, the green and violet; 
the plain glass, and the slightly yellow, which 
being mixed with red yielded carnation ; they 
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were sometimes shaded with brown, which seems 
to have been the only vitrifiable colour then 
known. Latterly, the artists have aimed at 
producing the effect of oil painting upon glass, 
and they have modified the system of employ- 
ing the detached portions; they have shaded 
the whole of their compositions, and have thus 
materially diminished the effect of them. The 
old glass was always set in load, which had a 
material influence upon the design adopted by 
the artists, because the setting defined the out- 
line and limited the colours in a very distinct 
manner ; this is not effected in the large paint- 
ings now executed, in which the artist is 
obliged to trust to the shadows, and to the 
variations of tint, for the definition of their 
outline; and the modern glass-painting lacks 
the sharpness and brilliant colour of the old 
precisely on account of this modification in 
detail. One great difficulty, however, attends 
every painting on glass, arising from the fact 
that the light being transmitted through tho 
picture instead of being, as in oil painting, 
reflected from the surface, the artist is obliged 
to resort to a different set of principles to pro- 
duce the effect. It requires, in fact, a distinct 
series of experiments before the method of 
obtaining the desired lights and shades with 
any peculiar colour can be ascertained ; the 
depth of tone and the thickness of the glass 
must also be settled in this manner. We must 
not, however, forget, whilst discussing this 
branch of the subject, that the red glass used 
in the ancient windows is always double, 
or consists of white glass lined or coated with 
red. The mode of effecting this was by dipping 
the blow-tube into white glass in fusion, and 
subsequently into red, which was then blown 
into cylinders, and flattened. 

There are two systems of painting on glass 
now used ; the one consists of applying the 
colours with a water vehicle, somewhat in the 
same manner as water colours ; the other consists 
in applying them with an essential oil vehicle, 
which does not evaporate so easily, and re- 
quires a higher temperature to fix the colours. 
Nearly all the English works have of late 
years been produced by the water-colour 
process, and they seem to have faded, at 
least when compared with the foreign works. 
One of the most successful specimens of mo- 
dern glass painting is the decoration of the 
church of St. Vincent de Paul, in Paris; and 
among the most beautiful specimens of ancient 
art are the painted windows in the cathedral 
church of St. Michel and St. Gudule, at 
Brussels. 

Four kinds of glass painting have been prac- 
tised in England from the eleventh cent ury ; the 
first was the mosaic, in which white or stained 
glass only was used, such designs as were re- 
quired being hatched and smeared on the pot- 
metal, in enamel brown; this method is de- 
scribed by Theophilus : the flesli was of a tan 
colour ; tne ornaments wore commonly taken 
from the illuminated MSS. (See Theophilus, 
Divertarum At Hum Schedule, or tho translation 
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of Robert Hendrie, An Essay upon various Arts 
$c. London 1847.) In the fourteenth century a 
great advance was made, so that various colours 
could be got on the same piece of glass, by meana 
of a yellow stain from calcined silver on white or 
coloured metal ; ruby was always coated. Dur- 
ing this century and the following, the flesh is 
generally white, and the hair yellow — this was 
the mosaic- stain method. In the sixteenth 
century enamel painting was introduced, in 
which ordinary enamel colours were painted on 
white glass ; giving two additional methods, 
the pure enamel, and the mosaic enamel, i.e. 
when coloured pot-metal was used instead of 
the white to paint on. There are thus four 
distinct methods of glass painting, the mosaic, 
the mosaic stain , the enamel , and the mosaic 
enamel , the last being the ordinary method 
of the present day, though the Sevres pointers 
still produce pure enamel paintings. William 
of Marseilles (1475-1537^ has the credit of 
having been the first distinguished enamel 
painter on glass, and he is also said to have 
introduced the method qf abrasion , produc- 
ing a variety of effects by partially rubbing 
off the coat from coated glass. Norman and 
early English windows are mosaic ; in Gothic 
work the mosaic stain prevails ; and in Re- 
naissance and Cinquecento glass, the enamel 
and mosaic enamel are th<* exclusive methods 
applied. There is a method now in practice of 
embossing or etching glass by means of as- 
phalt um and fluoric acid; light and shade may 
be effected by this process, by graduating the 
biting in . (Last eyrie, Histone de la Ptinture 
sur Ferre c. en France. Paris 1838; An 
Inquiry into the Difference of Style in Ancient 
Glass Painting , by an Amateur, Oxford 1847 ; 
Mrs. Merrifield’s Original 7Vt at/srs <$c. London 
1849 ; Gessert, Rudimentary Treatise on Paint- 
ing on Glass , cfc. London 1851 ) 

Glass* Soluble. When gloss is fused with 
excess of potash or soda, compounds ure ob- 
tained which are more or less soluble in water, 
and have been applied to various useful pur- 
poses. When 8 parts of dry carbonate of soda, 
and 15 parts of white sand or powdered flint 
are fused together, a glass is obtained which is 
soluble in about 6 parts of boiling water. This 
solution has been used to arrest the decay of 
some building stones, and also for the purpose 
of diminishing the combustibility of wood, 
canvas, and similar materials, and more es- 
pecially of theatrical scenery ; it prevents its 
burning with flame, by forming a glaze upon 
the surface. 

Glass for Telescopes. Till lately, English 
artists had failed in producing large discs of 
glass for the formation of object-glasses for 
telescopes ; all the large object-glasses in the 
public and private observatories being of foreign 
manufacture. Since the duty has been taken 
off glass, considerable energy has been shown in 
England with respect to this branch of manu- 
facture ; and Messrs. Chance & Co. of Birming- 
ham have succeeded in manufacturing a disc 
of pure glass twenty-nine inches in diameter, 
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-whose thickness was two and a quarter inches, forehead. Feet robust!, the tsmn longer than 
and weight 200 lbs. This -disc was produced the mid-toe; tow nearly of the same length ; 
at the Great Exhibition of 1851 , and wae the base of the hnwr toe, and nearly the whole 
subjected to a very severe examination for the of the oaten tea; attached, to the middle toe. 
purpose of detecting defects arising from striae, Wings short ; the first quill short, the three 
tension arising from imperfect annealing, bub- following gradnated, and: the fifth the longest, 
btes, fee. The only senous defect which was Tail long and graduated, 
detected after a very lengthened examination, (Mawwa (Or. yt\mm£s}. In Botany, saa- 
wm the existence of a group of striae occupying green; a term used m describing the colour of 
a space of about six inches and a half in length, bodies, to denote a dull green passing into blue, 
and two inches and a half in breadth, beginning Also used in describing the polish of bodies, to 
at about one inch and a half from the edge, denote their being covered with a fine bloom 
and having its longer dimension directed towards of the colour of a cabbage leal Glfttueeacent is 
the centre. It was found that if it were ulti- , the diminutive of this. 

mutely thought necessary to sacrifice the defec- , fTtawite, Is Greek Mythology. [Sab- 
tive portion, a disc of absolutely pure glass of pfcxHt.] 

at least twenty-two inches, or probably even of Glauctts. £q Zoology, the name of a genus 
twenty-five inches in diameter, would still be left, of Nadibraadiate Molluscs, remarkable for 
Glaaaltea. [SAinneMAxrAXS. j their beautiful azure tint. The species of 

Glanber Salt. The name given to sul- Glaucu* are found in the warmer latitudes 
phate of soda, in honour of the German floating in the open sea. 

chemist Glauber, by whom it was made by the (Hue (another form of the word glass'). 
action of oQ of vitriol on common suit; he The operation of covering earthenware or porce- 
called it sal mirabde. This salt also exists lain with a coating of vitrified matter is called 
native, when it forms efflorescent crusts of a glazing. It usually consists of oxide of lead, 
greyish or yellowish white colour. salt, or pulverised felspar, according to the 

Glauber's Secret Sal Ammoniac, nature of the base ; the lead glaze being used 
Sulphate of ammonia; a salt first described for earthenware and pottery; the salt glaze, 
l»v Glauber. * for the commoner descriptions of stoneware; 

Glaaberite. A native doable sulphate of and the felspar glaze for porcelain or china, 
lime and soda, occasionally associated with rock [Glass ; Pottkry.] 

salt. Gleaming (Fr. glaner). The practice of 

Glandoe. A crystalline salifiable alkaloid, collecting corn left in a harvest field after the 
occurring in the leaves of the Glaucium litteum. harvest has been carried. The Levitieal law 
Glaucollte (Gr. yKaamos, azure , and \ldos t (Lev xix. ; Deut. xxiv.) ordained that the corn 
a sfonr). A blue-green mineral from near so left should be for the poor. The right of 
lidke Baikal, in Siberia; it is a silicate of the poor to glean is, however, not admitted in 
alumina, lime, and potassa. the English common law. 

Glaucoma (Gr. from 7 \clvk 6 s). A diseaso Glebe (Lat gleba, arable soil). In Law, 
of the rye, supposed to arise from dimness of church land ; usually taken for that which is 
the vitreous humour, and giving it a bluish annexed to a parish church of common right, 
grv.’ii colour. and belongs to the parson or vicar. 

Glauconite (Or. yKavicfa). A constituent of Glecboma (Gr. yXfix"*, a sort of thyme). 
the an * nsa\d formation ; it is also sometimes The Linnaean name for the wild plant now 
f.. in the cavities of certain trap-rocks, more usually called Ncpeta Glechoma, and 
l 1 vl r the name of green-earth it is used as a known under the popular name of Ground 
pigment. It is a hydrated silicate of iron and Soy. It furnishes a favourite popular remedy 
u him i;ni with a variable amount of alkalies. for coughs. 

Glaucopicrlne (Gr. yAawxdy, and wpis, Glee (A.-Sax. glig, gliw, music, sport). In 
l Mr). An alkaloid occurring with glaucint Music, a composition for voices in three or 
in the Ghviamn lut> 1:^. more parts. The subjects of the words are 

GlaucopU (Gr. ^Aawcwvir, grey-eyed). A various, being gay, grave, amatory, pathetic, or 
genus of Palermo birds established by For- bacchanalian. It may consist of only one 
ster, and including certain species remark- movement, but usually has more, 
able for the presence of fleshy wattles at- A glee is distinguished from a madrigal, in 
tached to the base cf the beak; whence that the former is sung with one voice only to a 
they are commonly termed wattle-birds. Tem- part, but the latter with several, like a chorus, 
minck characterises the genus os follows; Glee-man. Itinerant minstrels were so 
Bill moderate, strong, ami thick, with the; called by the Anglo-Saxons; by the Latin 
bate enlarged towards the commissure; upper writers of the middle ages they are termed 
mandible convex, vaulted, curved towards the 'j or id a tores. The name appears to have been 
end, and without, any notch; lower mandible supplanted by the Norman minstrel , shortly 
following the curvature of the upper, straight after the Conquest. 

below, hidden in part by the sides of the upper | Glenoid (Gr. ybnvoei Sfo socket-like). A 
mandible. Nostrils basal, lateral, round, par- l.rm applied in Anatomy to certain articular 
tially closed by a l.irgf membrane, and entirely Mirftecs of bones; thus the surfkoe of the 
hidden by curled feathers advancing from life MMpul.i which articulates with the head of the 
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humerus is called the glenoid cavity of the 
scapula or blade-bone. The same term is also 
applied to the surface which receives the arti- 
cular head of the lower jaw. 

Giladine (Gr. y\la, gluey A chemical 
term applied to one of the condtafoaents of the 
gluten of wheat 

Ollres (Lat. pL of glis, a dormouse). 
The T.mn»RTi name of the order of Mammalia 
distinguished by two long chisel-shaped incisors 
in each jaw. [Bodbntu.] 

Globe (Lat. globus). A round body, or 
sphere ; a term commonly applied to the earth. 
The term artificial globe is more particularly 
used to denote a globe of metal, plaster, paper, 
&<*., on the surface of which a map of the earth 
or of the celestial constellations ns delineated, 
with the principal circles of the sphere. In the 
former case it is called the terres&nal, in the 
latter the celestial gfio fa. Aitifi^'gjbfas are 
used for the propose of conveying to childr en 
the first ideal of the figure and rot a tion of 
the earth, of hfifadr and longitude, and the 
situation of places with reaped to each other, 
and to the nun at the different 
year. It is usual to cmph 
puipoeeflfs^Tingmechanieallya 
problems of nataonomy, relative to the d i ff ere n ce 
of the hour of the day at different pbeew , 
the times of the rising and setting of the son, 
the limits of the visibility of edijpses, he. 

Glalmlsr CTinrt A delineation, on a plane, 
according to the method of globular p r oj ec tio n, 
of any part of the earth's surface. The method 
was proposed by Inhire. [Map; Fbojxctiox.] 

Globular a * m «f [Grbxt Circle Saxi 
IHO.] 

Globularlaoese (Globularia, one of the 
genera). A small natural group of shrubby or 
herbaceous perigynous Exogens, inhabiting the 
hot and temperate parts of Europe, combined 
by Lindley with the Selaginacea , an order of 
the Echial alliance. Their sensible properties 
are bitter tonic and purgative. 

Globulins. A term given by Kieser to the 
green globules lying amongst the cells of cellular 
tissue. This word has been applied by Turpin, 
a French phytotomist, to all minute vesicular 
granules of a vegetable nature, which he con- 
siders the organic elements of vegetation. It 
is either cellular or vesicular tissue in a young 
state and disintegrated, or granules of starch, 
or particles of colouring matter collected into 
microscopical balls. The term glvbulinc has 
also been applied to a modification of albumen . 
found in the humours of the eye, and by some j 
physiologists to the colourless part of blood] 
corpuscles. j 

Wochti (Gr. y\a>xls 7 a projecting point). | 
A form of hair occurring in plants, forked at 
the apex : a barb. 

filwjr (Lat gloria). In Painting and Sculp- 
ture, a nimbus or circle, either plain or radiated, 
surrounding the heads of saints, &c. It was 
used by the Greeks and Romans for the heads , 
or statues of divinities or deceased emperors, j 
[Auwoi A.) 1 
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(Gr. yK&roa, tongue). In the Rhe- 
toric of Aristotle, this word is used in the sense 
of a foreign, obsolete, or otherwise strange idiom ; 
which, when judiciously employed, he reckons 
among the ornaments of style. From the sense 
of ‘something requiring interpretation * the word 
came to mean the interpretation itself ; strictly, 
of a single word or phrase. In the twelfth* 
century, the comments or annotations of learned 
jurists on passages in the text of the Roman 
law were denominated glosses; when these 
extended to a running commentary, they were 
termed an apparatus. The glosses were col- 
lected by Accursius in the thirteenth century; 
and from that period they farmed for m long 
time a body of authority reckoned equal or even 
superior to the text itself. 

m— — vj (Lat. giossariaun). A dictionary 
of difficult wends and phrases in any language 
used for a dictionary of 
Of all the erodes published 



Itiffe (Croat Giotto, the rive r Clyde). 
A white mineral from the vicinity of Glasgow. 
It is a hydrated silicate of lime and magnetic. 

Ol a fffJ (Gr. yXmni *). Tim superior open- 
ing of the larynx or windpipe. 

(Mores (A. -Sax. glof). Well-known articles 
of dress used for covering the hands. The 
practice of covering the hands with jgftoves 
has been almost universal from time imme- 
morial. In the middle ages, gloves constituted 
a costly article of dress, being often highly de- 
corated with embroidery and precious stones. 
In the age of chivalry it was usual for the 
soldier who had gained the favour of a lady 
to wear her glove in his helmet ; and, as is 
well known, the throwing of a glove upon the 
ground was the most usual mode of challenging 
to duel This latter practice prevailed as early 
as the year 1246. 

•lew-wermu [LxirPTum.] 

(after Dr. Gloxin, a botanist of 


Colmar). Among the more popular of hot- 
house flowers are me many forms of this genus of 
Gisncracu s, well known to gardeners by their 
foxglove-shaped flowers of varied colours each 
standing on a separate stalk — in some forms 
with the opening of the tube directed down- 
wards ; in others (which have originated in n 
freak of nature) standing erect These plants 
are among those which generate buds from 
fragments of their leaves, under the hands of 
the cultivator. 

(Made Acid. Kalisaccharic acid. A body 
formed by the spontaneous decomposition of 
combinations of grape sugar with alkalies. 

(Gr. yAiatfa, from the sweet 
taste of its salts). The metallic base of the 
•Arth glucina, discovered by Vauquclin in 
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1798, and hitherto only found in a few rare 
minerals. The metal, which is of a dark my 
colour, was first obtained in 1828 by Wohler^ 
he procured it by acting upon the chloride of 
glucinum by potassium. The equivalent of 
glucinum is 7. glucina being represented as a 
sesquioxide «■ G 9 0 3 . 

Glucose. [Grafs Sugar.] 

Glucosides (Gr. y\vKvs). Natural combina- 
tions of grape sugar with other neutral organic 
bodies. 

Glue (Gr. Lat. gluten). Glue is pre- 

pared from the clippings of hides, hoofs, dec. 
These are first washed in lime water, and after- 
wards boiled and skimmed ; the solution is then 
strained through baskets, and gently evaporated 
to a due consistency ; then cooled in wooden 
moulds, cut into slices, and dried upon nets. 
Good glue is semitransparent deep brown, and 
free from spots and clouds. When used, it 
should be broken in pieces, and steeped for 
twenty-four hours in cold water, which causes 
it to soften and swell ; the soaked pieces are then 
melted over a gentle fire, or, what is better, in 
a water bath, and in that state applied to the 
wood by a stiff brush. Glue will not harden 
in a freezing temperature, the stiffening de- 
pending upon the evaporation of its super- 
fluous water. The chemical properties of glue 
are those of an impure gelatine. 

Glume (Lat. gluma, the husk of corn). In 
Botany, the exterior series of the scales which 
constitute the flowers of grasses. The inner 
series, commonly called pales or palea, are 
sometimes called Glumella , and the term 
Glumellules is applied to the hypogynous scale 
found in the flowers of this tribe of plants. 

Glut. In Political Economy, such a pro- 
duction of any commodity as is temporarily in 
excess of the demand. 

It is the object of every producer to antici- 
pate the demand for his product ; and, as a role, 
supply and demand coincide. Bnt there may 
be, and constantly are, errors in calculation 
inducing an over-production of some * manu- 
factured or accumulated commodity; or the 
seasons may be so favourable as to induce a 
large depreciation in the value of existing 
stocks, and even to lower the prices of articles 
below the ordinary cost of producing them. 
Such occasional circumstances are more likely 
to arise when any hindrance is put upon the 
natural tendencies of the market, or when the 
anticipations of the producer are made difficult 
by legislative acts, such as protective measures, 
prohibitions and taxes on exportation, bounties 
and the like. 

Over-production cannot be general, but only 
special If everyone produced more, everybody 
would purchase more, and matters would by 
this very fact be righted. Indeed, the tendency 
of mechanical and agricultural improvement is 
to induce greater general productiveness, and 
thereupon to bring commodities more and more 
within the reach of consumers. The dread, 
therefore, of what has been celled a general 
glut is wholly irrational, though it has often 


induced hasty legislative action, and serious 
loss to those whom the administration has 
attempted to assist. Nor can a special glut 
last long. Persons will not long produce at a 
loss. The capital which had previously been 
diverted into unprofitable channels is directed 
to other employments, and comparative scarcity 
restores prices. There is obviously a tendency 
towards equal profits in all occupations; and 
if action be free, no calling can appropriate 
exceptional advantages. A fallacy in terms 
similar to that of general gluts, is contained 
in the hypothesis of a general rise or fall in 
values. [Yaxub.] 

Oluteal (Gr. y\ovr6t, the buttocks). Of or 
belonging to the buttocks: as gluteal muscles, 
arteries, &c. 

Gluten (Lat.). The viscid elastic substance 
which remains when wheat flour is wrapped in 
a coarse cloth, and washed under a stream of 
water, so as to carry off the starch and soluble 
matters. Gluten exists in many grains, and 
occasionally in other parts of vegetables ; but 
it is a characteristic ingredient in wheat; 
giving wheat flour its peculiar toughness and 
tenacity, which particularly fits it for the 
manufacture of bread, and for viscid pastes; 
such as macaroni and vermicelli There is 
generally more gluten in the wheat of warm 
climates than of cold ; hence the excellence of 
wheat grow n in the south of Europe for the 
manufactures just mentioned. Gluten contains 
nitrogen, and has consequently been called the 
vegeto- animal principle: it yields ammonia 
when subjected to destructive distillation, and 
the vegetables which contain it give out a 
peculiarly disagreeable odour during their pu- 
trefaction. Sulphur is also one of the ultimate 
components of gluten. Haw gluten appears 
to contain several azotiaed principles, such as 
vegetable fihrine, caseins; &e., bnt all closely 
allied in ultimate composition, which may be 
represented by — 

Carbon .... 55 
Hydrogen .... 7 

Oxygen (and Sulphur) . 22 
Nitrogen .... 16 
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Gluten* (Gr. ykmrrdj; the buttocks). The 
large and thick muscle upon which we rit, and 
which serves to extend the thigh by paShg 
it directly backwards. It also assists in its 
rotatory motion. 

Glutton (from the same root with Lai 
glutio, I swallow, and gala, the throat, flame, 
gala). The name of a carnivorous plantigrade 
quadruped (Gulo arctictu) ; also applied by 
some microgiaphers to a daphuon species of 
Nats. 

Olyoerln (Gr. yXmcpfc, sweet). A genus 
of Grasses found in wet situations, lamented 
in our own Flora by G.Jhitom and one «* 
two other species. G. flutiam is called Ma 
Grass, and its seeds are collected in i 
countries, and prepared for sale aider the i 
of Manna Croup. 
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Glyceric Add (Gr. yAvnvs). A non- 
crystalline acid, produced by the action of 
nitric acid on glycerine. 

Glycerine (Gr. y\vncpAs). A sweet sub- 
stance evolved in the process of saponification. 
It was originally observed in the formation of 
common plaster by boiling oil with oxide of 
lead and water. It has now become an article 
of commercial manufacture, and is used in 
certain pharmaceutical preparations : it is prin- 
cipally supplied by the wholesale manufacturers 
of stearine candles, who obtain it in large 
quantities as a product of the decomposition of 
fatty matters. It is represented by C e H„O fl . 
Glyceryl. The radical of glycerine = C e H 7 . 
Glycine (Gr. yAvnvs, sweet). A genus of 
Leguminosa to which was formerly referred a 
very handsome woody creeper, much used for 
training on walls and houses, which it deco- 
rates in spring with its pendent racemes of 
lilac pea-shaped blossoms. This species, G. 
frutescens, is now called Wistaria frutcscens. 

Glyeoeoll (Gr, y\vi car, and *<5\Ao, glue). 
Glycocin. A sweet crystalline body produced 
by the action of alkalies on gelatine. 

Glycol. A sweetish viscid liquid soluble in 
water and alcohol. Its composition is C 4 H e 0 4 , 
so that it differs from alcohol in containing 
two more atoms of oxygen. 

Glycolic Acid. A crystalline body de- 
rived from glycol by direct oxidation. 

Glycyrrtaiza (Gr. yAvKvfyifa having a 
sweet root). The Liquorice of the shops is the 
produce of a plant of this genus of Leguminosee , 
called G. glabra. It is a strong-growing plant, 
with thick deeply-penetrating roots, from which 
the demulcent extract is obtained by slicing 
the root, boiling it in water, and straining and 
evaporating the liquor. The prepared extract 
is popularly called Spanish Liquorice, from its 
being largely imported from Spain. In Italy 
it is prepared from an allied plant, G. echinata. 

Glycyrrlilzln. The peculiar saccharine 
matter of the root of G lycyrrhiza glabra , or 
common liquorice. 

Gljpb (Gr. yAutpls, a notch). In Architec- 
ture, a vertically sunken channel. From their 
number in the Doric order, they are called 
triglyphs. 

Glyphograpby (Gr. yAixfxa, l engrave , and 
ypdupv , / draw). A method of engraving, by 
which drawings are made through a thin 
whitened wax ground laid on a blackened 
copper plate, the thickness of the wax ground 
forming the depth of the engraving. 

Glyptic (Gr. yAv<pu). In Sculpture, a term 
denoting the art of carving in stone or any 
other hard substance. 

Glyptodon (Gr. yKinrrds, carved , and oSoes, 
a tooth). The name of an extinct gigantic 
quadruped belonging to the family of Anna - 
dilloes ( Dasypodides ), and covered, like them, 
with a tcsselated osseous armour. It is distin- 
guished from the existing armndilloes not only 
by its size, which equals that of the rhinoceros, 
but by its teeth, which are longitudinally fluted, 
whence its generic name. 
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Glyp to theca (Gr. yAinrrSi, And 0 /jkt}, a 
store). A building or room for the preservation 
of 'vorks of sculpture ; a word adopted by the 
Germans, as in the instance of the celebrated 
Glyptothek at Munich, constructed for the lute 
king of Bavaria, Ludwig I., by Leo von Klenze, 
in 1816-30. It is profusely decorated with 
frescoes by Peter von Cornelius. 

Gmelinite. A hydrated silicate of alu- 
mina, potash, and peroxide of iron ; named 
after Gmelin, the mineralogist It has also 
been called Hydrolite, from the quantity of 
water which it includes. 

Gnaphalium (Gr. yva<p&Atov), The plants 
of this genus of Composites are amongst those 
called Everlastings. It formerly included most 
of those met with in gardens; but they are 
now distributed in several other genera, of 
which the principal are Ililichrysum and An 
tennaria. 

Gnat. [Culex.] 

Gnathldia (Gr. yvdQos, a jaw). A tech- 
nical term in Ornithology for the lateral parts 
or rami of the mandible or lower jaw, winch 
are joined to the cranium behind, and meet in 
front at a greater or less angle. 

Gnathotlieca (Gr. yvdOos, and 04 * 17 , a 
sheath). In Ornithology, the horny or cuta- 
neous integument of the beak. 

Gnawers. In Zoology. [Rodentia.] 
Gneiss (Ger.). Gneiss is generally de- 
scribed as stratified granite It is, in fact, com- 
posed of the same materials as granite, namely, 
quartz, felspar, and mica ; but instead of the 
mass being a multitude of crystals embedded in 
a base, the whole being compact and possessed 
of neither cleavage nor foliation, it is, on the 
contrary, arranged in parallel plates, almost 
like strata. Gneiss varies exceedingly in its 
mechanical state, and admits of great modifi- 
cations, consistent with its metamorphic origin. 

Gneiss, when the mica is abundant and the 
felspar rare, often passes into mica schist or 
mica slate , which consist theoretically of mica 
and qiftrtz alone. The difference between true 
gneiss and the two rocks thus named is neither 
\ery considerable nor very clear. One passes 
into the other. The whole group of schistose 
rocks must be regarded as, to some extent, re- 
lated ; and the following illustrations arc suffi- 
cient to make this clear. 

Gneiss and mica-slate oflen form mountain 
masses in association with each other and with 
the varieties of granito. The former is seen 
singularly contorted upon the coast of Lewes; 
and mica-slate rock is associated with the ser- 
pentine of Cornwall, and is seen in great per- 
fection among the Scotch granitic scenery, more 
especially in the vicinity of Dunkeld, and in 
extraordinary magnificence in the lofty moun- 
tain of Benmore. Ben La were, on the north 
of Loch Tay, and many of the neighbouring 
mountains, furnish highly instructive specimens 
of granite passing into gneiss, mica-slate, and 
chlorite- slate. About three miles south of 
Dunkeld, stratified rocks may be seen incumbent 
upon chlorite-slate, gradually passing into a 
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fine grey roofing slate, and this recumbent 
upon mica-slate. The peculiar and differing 
dip of the respective strata, the singular man- 
ner in which they are pierced and traversed 
by veins of felspar and quartz, and their asso- 
ciation with micaceous iron, are circumstances 
highly interesting in respect to the origin of 
hypogene rocks ; and the beauty and magnifi- 
cence of the district in regard to scenery is not 
less than its diversified geological peculiarities. 

Onetaceae (Gnetum, one of the genera). 
One of the few orders of Gymnogcnous plants 
commonly railed Joint Firs ; Ephedra , one of the 
genera, consisting of jointed plants, with the 
aspect of Equisetuni , but of a woody character. 
The order has been known generally by its 
stems being jointed at. every node ; but latterly 
the curious Welwitschia mirabilis has been asso- 
ciated with it, and in this there 13 only » short 
fhiek table-like trunk or stem, with a fungoid 
upper surface, and a pair of long simple leaves, 
produced at the time of germination, and re- 
maining alone through the life of the plant. 
There is a branched inflorescence bearing cones, 
arising from the truncated upper part of the 
stem, which rises but a foot or two above 
ground, its two only leaves resting on the 
surface. 

Gnome. A name given by the fanciful 
-writers of the Cabalistic school to that class of 
elemental spirits which were said to inhabit the 
earth. Their name is more properly Gnomons , 
from the Greek yvtZfxuv, knowing , cunning. 

Gnomic Poets (Gr. yvwpinis, dealing in 
maxims ). Greek poets, whose remains chiefly 
consist of short sententious precepts and re- 
flections, are so termed in classical bibliography. 
The principal writers of this description, of 
whom a few fragments are extant, are Theognis 
and Solon, who lived in the sixth century before 
tho Christian era. With them Tyrtaeus and 
Simonides are joined by Brunck in his edition 
(Poe tee Gnomici Grad, Argent, 1784), although 
these writers have little of a gnomic character. 
The metre of these poets is elegiac. 

Gnomon (Gr. yv&iuav). In Dialling, the 
style whose shadow marks the hour ; generally 
it denotes a $od or pillar from whose shadow' 
the altitude or position of the sun may be de- 
termined. Gnomosa were probably the first 
astronomical instruments ; and they appear to 
have been much in use among the Egyptians, 
the Chinese, and even the Peruvians. (Goguet, 
Origins dcs Loix .) It is evident that obser- 
vations of this kind cannot give the sun’s 
altitude with much exactness. The shadow 
is never so well defined that its limits can 
be ascertained with astronomical precision ; 
besides, the observation requires to be corrected 
for parallax, refraction, and the sun’s srmi- 
diameter— -elements which can only be deter- 
mined by means of instruments of a very 
superior description to the gnomon, and which, 
consequently, render the latter useless. The 
astronomer Ulug-Beg, about the year 1437, 
erected a gnomon at Samarcand, the height of 
which was 165 Paris feet. 
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In Geometry, a gnomon signifies the part of 
a parallelogram which remains when one of the 
parallelograms about its diagonal is removed ; 
or the portion of the parallelogram composed of 
the two complements and one of the parallelo- 
grams about the diagonal. The term is seldom 
used, except in Euclid's Elements . 

Gnomonic Projection. [Projection.] 

Gnomonics. The art of constructing dials. 
[Dial.] 

Gnosticism (Gr. yvaxmic 6s, from yp&as, 
knowledge'). A philosophical system of religion 
which prevailed in the East during the four 
first centi.ries of our era, and exercised great 
influence upon Christian theology, giving birth 
to numerous heresies, and insinuating itself 
even into the writings of the most orthodox 
fathers. In its leading principles this sys- 
tem seems to point to the Oriental philo- 
sophy as its genuine parent ; but it is objected 
to this solution that the fathers referit, together 
with the errors similarly introduced by Plato- 
nism, to a Greek origin, and appeal to the cos- 
mogonies of Ilesiod and others as the real ex- 
emplars from which it is imitated. It is to be 
remarked, however, that the fathers were uni- 
versally ignorant of the Oriental philosophy ; 
from which we may conclude that their opinion 
upon such a point is not necessarily decisive. 
A modern solution conceives Alexandria to 
have been the central point to which the specu- 
lations of the Greeks and the Orientals con- 
verged, and from which they frequently re- 
issued, after having undergone the process of 
fusion into a common mass. But although it is 
certain that Alexandria was, during the time w T e 
have spoken of, a celebrated resort of Gnostic 
opinions, both within and without the church, 
the close agreement of the leading principles 
of Gnosticism with those of the Zoroastrian 
philosophy seems to point to a common tra- 
dition, at once very ancient and very widely 
spread. 

The grand principle of this philosophy seems 
to have been an attempt to reconcile the diffi- 
culties attending upon the existence of evil in 
the world. Evil, it was supposed, being the 
contrary of good, must be contrary to, and 
therefore the opponent of, God : if the opponent 
of God, then independent of Him and coetcrnal. 
From the many imperfections which are in- 
volved in all outward and sensible objects, it 
was held that matter must contain in itself the 
principle of all evil. The human soul, on the 
contrary, which aspires after and tends to & 
higher and more perfect developement, was 
held to be the gift of the Supreme Deity, im- 
parted to mau for the sake of fighting against 
the material principle, and with the prospect of 
finally subduing it. From the Supreme God on 
the one hand, and matter on the other, suc- 
ceeding philosophers produced various fanciful 
genealogies of superior intelligences, under the 
name of ./Eons — a Greek word signifying pro- 
perly periods ; thus representing these divinities 
themselves by a name expressive of the time 
and order of their generation. The Demiurgus, 
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who formed the world out of matter, appears to 
have been an Aion derived from The evil prin- 
ciple. He was also the God of the Old Testa- 
ment, who was considered by the Gnostics to 
be an object of aversion to the One Supreme 
God, to counteract whose machinations the 
jEon Christ yaa sent into the world. This is 
the earlier and simpler system, which j is attri- 
buted to Simon Magus : the number of the 
jEons was fancifully multiplied in later times, 
and an extravagant theory of morals founded 
upon the system. The object of these princi- 
pally was, as may be supposed, to depreciate 
the honour due to the body, as being a part of 
matter, and to elevate the thinking faculty, or 
at least to remove it from all consideration of 
worldly things. The Gnostics imagined that 
by assiduous practice of certain mental and 
bodily austerities they could obtain an intuition 
of the divine nature, and dwell in communion 
with it; and this part of their system is adopted 
to a considerable extent by Clemens Alexan- 
drinus, whose opinions, as expressed in his 
Padagogus , are very similar to those of a Pietist 
of more modem times. 

The Gnostics split in process of time into 
various sects, distinguished rather by their dif- 
ferent cosmogonies than by any variation in 
principle. Of these the principal were founded 
by Carpocrates, Basilides, Tatian, and Valen- 
tinus. The system did not survive the fourth 
century, although its spirit continued for some 
time longer to colour the Christianity of the 
East. The Christians seem sometimes to have 
adopted the general designation of Gnostics. 
(Burton’s Bampton Lectures; Neander; Gieseler, 
Text-book of Eccl. Hist. ; Biddle’s Christian 
Antiquities ; E. Bunsen, Hidden Wisdom of 
Christ ; King’s Gnostics and their Remains.) 

Gnu. The Antilope Gnu of Linnaeus, a 
large bovine antelope, which is found in herds 
in the arid deserts near the Cape of Good Hope. 
Three species are known. 

Goat (Old Norse, geit). The English name 
for the well-known ruminant of the genus 
Capra. The goat is characterised by its long 
horns, which are rounded posteriorly, angular 
on the anterior edge ; transversely rugose, rising 
at first perpendicularly, afterwards bending 
outwards and a little backwards. It is clothed 
by long hair, which, in the Cashmere breed, is 
soft and fine, and forms the staple of the cele- 
brated shawls of that name. Beneath the long 
hair is a soft wool. The female produces two 
kids at a birth, which derive their nourishment 
from two teats supported on a large pendent 
udder. The period of gestation is five months. 
The milk of the goat is regarded as more easily 
digestible than that of the cow, and therefore 
better adapted for the weak and consumptive. 
The flesh of both the goat and kid is much 
esteemed in many countries, though it has a 
peculiar flavour, arising, it is said, from the 
shrubs and heaths on which they browse. In 
Portugal and other countries, the goat is used 
as a beast of draught. 

Goatsucker. The Capnmitlgus curopamn 
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of Linnaeus, a small passerine bird, more cor- 
rectly termed the Nigntjar. [Caprimulgtjs.] 

Gobbing. Jn Mining, the refuse thrown 
back into the excavations remaining after the 
removal of the coal. 

Gobelin Tapestry. A species of tapestry, 
so called after Giles Gobelin, a well-known 
French dyer in the reign of Francis I. His 
house in the suburb of St. Marcel in Paris is 
still called the Gobelins. A manufactory for 
tapestry was established in this quarter by 
Colbert in 1666. 

Goby. A genus of osseous fishes ( Goliu$\ 
allied to the cod. The three-spined goby, 
common in England, is an example. 

Godbold’ii Vegetable Balsam. A quack 
remedy composed, according to Dr. Paris ( Phar - 
macologia ), chiefly of honey and vinegar. 

Godfather and Godmother. [Sponsors.] 

Godfrey’s Cordial. A quack medicine 
made by infusing 9 ounces of sassafras shavimrs 
and of bruised caraway, coriander, and anise 
seeds each 1 ounce, in 6 pints of water, sim- 
mering the mixture till reduced to 4 pints, then 
adding 6 pounds of treacle, boiling for a few 
minutes, straining, and adding lastly 3 ounces 
of tincture of opium. It is often administered 
as a sedative to children, but is highly danger- 
ous from the opium which it contains. 

Godroon. In Architecture, an inverted 
fluting, beading, or cabling, used in various 
ornaments or members. 

Godwlt. [Limosa.] 

Gog and Magog. The names of two 
symbolical warriors noticed in some books of 
the Old Testament (Gen. x., Ezekiel xxxviii. 
&c.). Since the Christian era they have been 
regarded as nearly synonymous with Antichrist. 
The author of the Apocalypse (xx. 8) uses the 
terms to express the nations hostile to Chris- 
tianity ; and Mohammed, in the Koran (21, 96), 
employs them in an analogous sense, to denote 
the enemies of Islam. (For the imaginary 
rampart of Gog and Magog, see Gibbon s 
Roman Empire , ch. xl.) The names Gog and 
Magog are given to two huge warlike figures 
which adorn the Guildhall of London. 

Goitre. [Bronchocele.] 

Gola or Gala. In Architecture, the same 
as Cyma [which seel. 

Gold (Ger.). This metal has been known 
from the remotest ages : it is the Sol of the 
alchemists, who represented it by the circle ©, 
the emblem of perfection : its symbol is An. 
(aurum). It occurs in nature in a metallic- 
state alloyed with silver or copper, and is called 
native gold. It is found disseminated in primi- 
tive or igneous rocks, or in the beds of rivers, 
and in alluvial deposits. The largest supplies 
have been derived from Australia and California ; 
from Brazil, Mexico, and Peru ; from the Ural 
Mountains; and from some parts of Africa. 
The rivers of Hungary, Transylvania, and 
Piedmont have also yielded tho metal ; and it 
has been found in Cornwall, "Wicklow, and 
North Wales. Though it generally occurs in 
small nodules and granules, nuggets are some- 
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times found weighing many pounds. It is ' Trinket gold is seldom above 15 ; and the 
usually separated from the matrix by grinding so-called gold chains, ordinarily met with, 
and washing, or by amalgamation with mercury. 1 vary from 11 to 13. Common gilt articles vary 
Gold is of a peculiar yellow colour. It melts from 7 to 9. Mercury and gold combine readily, 
at a bright-red. heat, equivalent to about 2,090 especially when heated. When rich in gold, the 
of Fahrenheit’s scale, and when in fusion ap- j amalgam is of a buttery consistence, and may 
pears greenish ; as it solidifies, it contracts in be separated from the more liquid portion by 
bulk. Its specific gravity, in its least dense pressure through leather; it then consists of 
state, after fusion, is 19*2; by hammering and about two parts of goll and one of mercury: 
rolling it may be brought up to 19*3 or 19*4. the amalgam used for gilding bronze contains 
It is so malleable, that it may be beaten into j about one-oighlii of gold. Silver and gold mix 
leaves which do not. exceed the 5 ofe)th of an readily when the fused metals are stirred to- 
inch in thickness ; a single grain may be ex- gethor. The standard gold at present coined 
tended over 5G square inches of surface ; and it is for the most part alloyed with copper only ; 
is so ductile that a grain may be drawn out | previous to the year 1826, the alloy consisted 
into 500 feet of wire. It may be kept for in part of silver, hence its paler colour. To 
several hours in fusion without perceptible loss ' separate the silver from gold, the alloy is melted 
of weight ; but when subjected to an intense with a great excess of silver, granulated, and 
heat, it affords evidence of volatility. The ' boiled in sulphuric acid, by which the silver 
concentrated mineral acids have separately no j is oxidised and converted into sulphate, the 
action upon pure gold ; neither has sulphur nor metallic gold remaining in the form of a dark' 
sulphuretted hydrogen. Chlorine, iodine, and j insoluble powder, which is afterwards collected, 
bromine, on the contrary, act upon it ; the | washed, and fused into a button or ingot. In 
nt commonly resorted to for dissolving it the same way, the small quantity of gold con- 
is chlorine, generally in the form of nitrohydro- tained in silver coin, which used to pass unheeded, 
chloric acid, or aqua regia If a small portion is extracted by sulphuric acid ; the recently 
of lo.if-gold is added to a freshly -made solution coined silver will accordingly be found, in most 
of chlorine, and the mixture heated, the gold cases, destitute of those traces of gold which are 
is dissolved, forming a yellow-coloured liquid, contained in our coin of a date anterior to 1826. 
any silver that may have been present remain- When gold and silver are parted by the action 


ing undissolved. The equivalent of gold is 
197 ; it forms a protoxide, =Au 0 , and a per- 
oxide, = Au 0 3 , and there are two corresponding 
chlorides. The aurocyanidc of potassium , ob- 
tained by dissolving cyanide of gold in a solution 
of cyanide of potassium, is used for gilding 
silver and copper, and especially for electro- 
plating. 

Of tho alloys of gold , those with copper, mer- 
cury, and silver are the most important. With 
copper gold forms a ductile alloy, of a deeper 
colour, harder, and somewhat more fusible than 
pure gold. This alloy, in the proportion of 11 
parts of gold to 1 of copper, constitutes our 
standard gold; its specific gravity is 17*167, 
being a little below the mean. One troy pound 
of this alloy is coined into 46f J sovereigns, or 
20 troy pounds into 934 sovereigns and a half. 
The pound was formerly coined into 44 guineas 
and a half. The standard gold of France con- 
sists of 9 parts of gold and 1 of copper. Stan- 
dard gold is not afiected by nitric acid ; but the 
inferior alloys which are made to imitate gold, 
consisting chiefly of copper and zinc, imme- 
diately decompose it, and set free deutoxide of 
nitrogen. In testing small articles of jewel- 
lery, the metal may bo rubbed upon a sur- 
face of flint, basalt, or j:«««per, so as to transfer 
a portion to the stone. One or two drops 
of nitric acid are then placed on the me- 
tallic streak. If tho article is. a base alloy, the 
metallic appearance is speedily destroyed, and 
dissolved : if gold, it remains unaffected. Base 
alloys are frequently plated with gold, and in 
this case the best method of judging of their 
quality is by taking the specific gravity, 
which should be at least 17 for standard gold. 
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of nitric acid, it is necessary, as in the case of 
sulphuric acid, that the silver should be in great 
excess; it is otherwise protected by the gold 
from the solvent power of the acid. 

Assay of Gold.— The quantity of standard or 
other gold used for assay is generally about 8 
grains : to this, about three times its weight of 
pure silver, together with the proper proportion 
of lead, is added, and the whole subjected to 
cupcllation. [Cufel; Lead.] The silver and 
gold are thus thoroughly combined, while 
the oxides of lead and copper are absorbed 
by the cupel. The auriferous button is then 
flattened under the hammer, and after having 
been annealed, is passed between a pair of 
small rollers, so as to extend it into a thin 
riband : it is then again annealed, and coiled 
up so as to form what is called a comet , which 
is put into a flask containing about an ounci 
of hot nitric acid, sp. gr. 1*180, and boiled for 
about ten minutes, by which the silver is dis- 
solved, and the gold, retaining the form of the 
cornet, remains : this is again boiled for about 
twenty minutes in somewhat stronger nitric acid, 
and then carefully washed and transferred to a 
small crucible, in which it is heated U> redness. 
When cold, the loss upon the original weight of 
the sample is carefully ascertained The weight 
of the alloy operated upon is generally represented 
as « 1,000, and the weights used are so adjusted 
as to give the value of the aUoy in thousandths. 
In the process of gold-assaying, as in that of 
silver, various errors have to be compensated 
for, more especially in reference to the traces 
of copper, lead, ana silver which may have been 
left in the gold. 

Tests for the Salts of Gold . — Such of these 
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ire soluble are distinguished IbV^the peculiar 

pfcrpte precipitates which jfrey afford with the 
mixed chlorides of tin. Ihrotoenlphate of iron, 
and oxalic and eulphurous acids throw down 
metallic gold. They are all decomposed by 
heat, and the residuary .gold m easily recognised. 

Gold Plate. The Cyprvrvue meratus of Lin- 
naeus, a Chinese species of carp, which has 
been naturalised in our artificial waters. 

(told lea£ [Gold.] 

Goldbeater's Stein. The membrane used 
by goldbeaters, and interposed between the 
leaves of gold when they have attained con- 
siderable tenuity ; the intestinal membrane of 
the rectum of the ox is generally need. 

Golden Pleeee. [ Arook^uos ; Fleece, 
Golden.] 

Golden arwaOsexi. [Cycle.] 

Golden Sad. A nfimmcm garden mma for 
the species of Bolidago. 

Golden tenia In Arithmetic, synonymous 
with the Rule of Three. The term is now rarely 
used. 

Goldflncta. The common name of our well- 
known and brightest-phimaged songster; the 
Carduelis degans of most modern ornitho- 
logists, Frinifilla Cardudis of Linn edus. This 
species feeds chiefly on the seed of the thistle 
and plantain ; but builds its nest, which is of 
the neatest construction, in the fork of a branch 
of some densely-leafed tree, and lays four or 
five eggs, of a bluish white, spotted with brown 
at the greater end. The female is less brightly 
clad than the male, and the young have a 
comparatively simple plumage, in which brown 
predominates. 

Golf. A game with a ball and clubs, almost 
peculiar to Scotland, where it enjoys a degree 
of popularity equal to cricket in England. 

Gomarltes. In Ecclesiastical History, the 
Calvinist divines of the church of Holland in 
the seventeenth century were so called, from 
Francis Gomar, a colleague and opponent of 
Arminius at Leyden. [Arminians.] 

Gomphiasl* (Gr.). A disease of the teeth, 
when they loosen and fall out of the sockets. 
The grinding teeth are also called gomphioi. 

Ctomphollte (Gr. yd^xpos, a nail ; \ldos, a 
stone). A term applied by Brongniart to the 
conglomerate rocks of the tertiary series, called 
by the Swiss Nagelfloh. 

Ctomptaolobium (Gr. y&rupos, and \o&6s, 
a pod). This beautiful genus of Australian 
Leguminous shrubs has the unenviable noto- 
riety, like its ally Gastrolobium, of being a 
sheep-poisoner, one of the most deleterious 
species being G. uncvnatum. 

Ctompbiosls (Gr. -yfotpos). A species of 
junction of bones where they are let into each 
other, something like pegs in a board, e. g. as 
in the teeth of mammalia. 

Gomwti. The name applied to an Eastern 
Palm, and to a bristly kind of fibre obtained 
from it. The Palm is Saguerus saccharifer. 

Gondola (Ital.). The name given to the 
pleasure boats used at Venice, where the 
numerous canals with which it is intersected 
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I generally render it necessary to substitute boats 
| for carnages. The gondola is from twenty-five 
to thirty feet long, and five feet wide in the 
centre, where a sort of cabin is constructed 
for passengers. It is sharp-pointed berth at the 
prow and stem, and is rowed by two men 
called gondolieru The cabins are furnished, 
with black curtains, which give a sombre 
appearance at a distance. For an accurate 
description of the gondola, see Lord Byron’s 
Beppo, 19 , 20 . 

Ctonftenpn or Gonftelon (Ital.). In 
Heraldry, a banner ; that of the Roman Catholic 
church carried in the pope's army. The gonfa- 
lonier or standard-bearer was a high officer in 
the Italian republics of the middle ages. 

Goxtg or Tam-tam (of the Chinese). A 
species of cymbal, which on being struck 
produces a very loud sound. According to the 
analysis of Klaproth, Chinese gongs consist of 
about seventy-eight parts copper and twenty- 
two of tin. As this alley is bnttle, and the in- 
strument always exhibits marks of the hammer, 
it is inferred that the Chinese possess the art 
of rendering it malleable, and afterwards har- 
dening it It is struck with a wooden znallet 
covered with leather. 

Gonftatltes (Gr. yavia, an angle). A gams 
of extinct Cephalopoda with .chambered spiral 
shells; nearly allied to the Ammonites , but 
differing in having the lobes of the septa free 
from lateral crenatures or denticulations, -so 
that the outline of these is continuous and 
uninterrupted. Goniatites are found in the 
mountain limestone of Yorkshire. 

Goniometer (Gr. ywla, angle , and ptrpov, 

* asure ). An instrument for measuring angles, 
and more particularly the angles formed by the 
faces of ciystals. The instrument, chiefly used 
by mineralogists, was invented by Dr. Wollas- 
ton. It consists of a brass circle graduated on 
the edge, and furnished 
with a vernier, by which 
the divisions may be read 
correct to a minute. The 
circle 
cal 

ported ( 

axis of the circle is a hol- 
low tube, within which 
is a smaller axis, fitting 
so tightly that when 
turned round it carries 
the other axis and con- 
sequently the wheel along with it, unless the 
latter is purposely prevented from moving. 
The interior axis is furnished with a milled 
head a, and the exterior with a milled head b ; 
so that when the head a is held and b turned, 
the circle may be moved independently of the 
smaller axis ; and when b is held and a turned, 
the smaller axis may be turned independently 
of the circle. Attached to the end of the 
smaller axis is a sort of universal joint, capable 
of being fixed in different positions by means 
of screws. The crystal to be examined is 
attached to the joint at c by a little soft 


:orrect to a minute. The * 

■ircle moves in a verti- ^5 ~ 

:al plane, and is sup- \T lyt 
xirted on a stand. The \oJ/ 
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and placed so that its edge shall be parallel 
to the axis of motion; this adjustment ia- ob- 
tained by placing it so that the image of some 
horizontal object, as the bar of a window, suc- 
cessively reflected from the two faces of the cry- 
stal, shall coincide with another horizontal line 
Been by direct vision. When this adjustment 
has been made, the instrument is turned till 
the horizontal object is seen reflected from one 
of the faces. The smaller axis is then held 
fast, and the other turned till the index of the 
vernier points to the zero of the graduated 
limb. The circle is then turned round, along 
with the smaller axis, till the same object is 
peon in the same position by reflection from 
the other face of the crystal, when the arc 
passed through by the circle is obviously the 
supplement of the angle formed by the two 
faces of the crystal. In order, however, to 
avoid the need of calculation, the supplements 
of the angles are marked on the limb, so that 
the angle to be measured is read off imme- 
diately. 

Other forms of the goniometer have been 
proposed by Charles, Malus, and Brewster. 
(Biot, Traiti de Physique , tom. iii. ; and 
Brewster’s Treatise on Philosophical Instru- 
ments.) 

Gonlometry. The measurement of angles. 
The term is in mamjr respects preferable to 
Trigonometry , by which it is now replaced; 
for the latter, strictly speaking, signifies merely 
the measurement of triangles. 

GonlopbolU (Gt. 7 oiwa, angle , and <po\ls, 
a scale on a reptile’s skin). A genus of fossil 
Crocodiles, with subamphiccelian vertebrae, which 
has been found in the Wealden and Purbeck 
deposits. The teeth have crowns, which are as 
round and as thick in proportion to their length 
as in the existing crocodiles and alligators.- 
The name is derived from the peculiar angular 
form of the scutes, which are found in a fos- 
silised state in the same strata with the bones. 

Gonopluc (Gr. y6w, a knee, and a 

plane). A genus of crabs or short-tailed crus- 
taceans ( Brachyuri ), characterised by the an- 
gular, square, or rhomboidal form of their 
upper crustaceous plate or carapace, and by 
the length of the eye-stalks. One species 
( Gonoplax rhomboides ) inhabits the Mediter- 
ranean, and is a good swimmer; but most of 
the rest of the genus are tropical. 

Oonya (Gr, y6w). In Ornithology, the in- 
ferior margin of the symphysis of the lower 
jaw, or the united anterior extremities of the 
gnathidia. 

Good Behaviour, Security for* In Law, 
a person on sufficient cause shown may be bound 
with one or more sureties in a recognisance or 
obligation to the crown before some judicial 
officer, the recognisance to be void if the person 
continue of * good behaviour' for the duration 
of the recognisance. 

Good Conduct Pay. A pecuniary reward 
to soldiere for good conduct. After three years 
clear of punishment, a soldier gets an addi- 
tional penny per diem, and another penny after 
Von. UU 49 1 
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each succeeding five years dear of the regi- 
mental defaulters’ book. 

Good Friday. The name given in Eng- 
land to the anniversary of our Saviour’s cruci- 
fixion. The French and most other European 
nations substitute the epithet holy for good: 
the Germans designate this day Stiller -freitag, 
or Char-freitag : the latter appellation being 
derived from an old word charen, signifying 
to do penance or to suffer. 

Good Will. In Law, the custom , or bene- 
fit of habitual patronage by customers, inciden- 
tal to an established trade or business. It -is 
usually divided into local and personal goodwill, 
though generally it partakes of both elements. 
It is frequently the subject of sale, and usually 
survives, on the death of a partner, to the other 
members of the firm. 

Goodenlaceae (Goodenia, one of the gene- 
ra). A natural order of perigynous Exogens 
of the Campanal alliance, distinguished parti- 
cularly by the induplicate corolla, the indusi- 
ate stigma and the two or more celled ovary. 
Some of them are showy garden plants, but 
they have no very remarkable properties. 

Goodgeons, also called Braces. Metal 
eyes bolted on to the stern post of a ship, for 
the purpose of receiving the pintles of the 
rudder. They consequently form the immov- 
able portion of the hinges on which the rudder 
is held suspended. 

Goose. [Anas.] 

Gooseberry. A well-known garden fruit, 
the produce of Ribes Grossularia. 

Goosefoot. [Chenopodiacx*.] 

Gordian Knot. In History, a knot said 
to have been made by Gordius, king of Phry- 
gia, in the harness of his chariot, so intricate 
as to baffle every effort to untie it. The oracle 
having declared that he who untied this knot 
should be the conqueror of the world, Alexan- 
der the Great, as is well known, made the at- 
tempt ; but fearing lest in the event of his 
failure it should be considered as a bad omen, 
he cut it asunder with his sword ; and thus, 
says Quintus Curtius, either fulfilled the oracle 
or eluded it. Aristobulus, however, gives a 
different version of the story. (Arrian, book 
iii. c. ‘20 ; and Plutarch,, in vit. Alex.) 

Gordias (Lat.). The hair worm, or seta 
equina , found in stagnant water in Lapland 
and elsewhere. 

Gorge. In Architecture, the same as 
Cavetto [which see]. 

Gorge (Fr.). In Fortification, the gorge of 
a work is the line joining its inner extremities. 
[Fortification.] 

Gorget (Fr. gorge, a throat). A piece of 
body-armour, either scale work or plate, for the 
protection of the throat; it appears to have 
been first employed early in the fourteenth 
century. The camail , or throat covering of 
chain mail, which is sometimes called the 
gorget of mail , belonged more to the helmet 
than to the body armour. In the seventeenth 
centuiy the gorget was worn without any other 
body armour. 
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Gorget. A surgical instrument used in the 
operation of lithotomy. 

Oorroaela. In Architecture, carvings of* 
masks imitating the Gorgon, or Medusa’s head. 

Gorgonla Hobills (Lat.). CoraUium ru- 
brum, or red coral. 

Gordons (Gr. TopySvts). In Greek Mytho- 
logy, fearful beings akin in idea to such monsters 
as Echidna, Chimaera, &c. Homer knows of 
only one Gorgon, whose head was placed on the 
agis of Athena. (Iliad v. 741.) Hesiod names 
three, Stheino, Einyalft, and Medusa. The 
latter, who alone was mortal, and whose face 
was *so fearful that the sight of it turned the 
beholder into stone, was killed by Perseus. 

Gorilla (derived from the African word 
9 ngina or * nguyla ; Hanno in his Periplus 
termed the females yopbMai). The larger 
species of chimpanzee, which is found in the 
neighbourhood of the Gaboon, Danger, and Fer- 
nan Vaz rivers. This animal has a greater 
resemblance to man than either of the five 
smaller species of the same genus, i. e. the 
chimpanzee (71 niger) n the kooloocamba (71 
Kooloocamba), the nschiego ’mbouv6 ( T. calvus), 
Burton’s chimpanzee (T. vellerosus ), or Aubry’s 
tschego (7 1 . Aubryi). The special points in 
which this resemblance to man is indicated, are : 
the mastoid processes, which are greater than 
in most monkeys ; the conformation of the foot ; 
the form of the nasal bones ; and many minute 
anatomical points. The animal often reaches 
the height of nearly six feet ; and the enormous 
ridges on the skull to which muscles are at- 
tached, give almost a carnivorous character to 
its physiognomy. The back is greyish ; the 
under or fore part of the body being black ; 
a reddish brown cap covers the head, whilst 
a whitish stripe extends over the shoulders. 
The animal was originally discovered by Dr. 
Savage at Gaboon, and has been copiously 
described in the writings of Professor Owen, 
in the Zoological Transactions , and also by 
Messrs. Duvemoy, Isidore Geoffroy St. Hilaire, 
and Gratiolet. 

Hone (connected by Mr. Wedgwood with 
Welsh gores, waste). [Forest.] The Common 
Furze, Ulcx europaus , sometimes cultivated for 
the sake of its young shoots, which while soft, 
or after being crushed by machineiy, are given 
as food to cattle. 

Gora Nut. [Kola Nut.] 

Goa-hawk. The Astur palumbarins of 
Cuvier. 

Gospel (A.-Sax. Godspell). A word used 
to signify the whole system of the Christian 
religion, and more particularly, as the term 
literally implies, the good news of the coming 
of the Messiah. The word was also originally 
applied to the books which contained an account 
of the life of Christ, many of which were in cir- 
culation in the first century of the Christian 
era, though only four, those of Matthew, Mark, 
Luke, and John, were admitted into the canon 
by the council of Hicaea. 

GoMlp (A.-Sax. God, and sib, kindred). 
Thia word, now used to denote only a tattler 
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| or busybody, was originally applied to sponsors 
at baptism, from the spiritual relationship in 
which they stood to the child. 

| Gosiyplum (Lat. gossypion). This genus 
of Malvacea yields the Cotton-plant, one of the 
most important of all plants to man. The, 
Cotton-plants are tall shrubs, with lobed leaves, 
large mallow-like yellow flowers, and some- 
what egg-shaped angular pods, the seeds of 
which are enveloped in a covering of cellular 
filaments which form the Cotton of commerce. 
The principal species are G. barbadense , her- 
baceum, and religiosum; but the Cotton-plant 
has been so long cultivated and the varieties 
are so numerous, that their origin cannot be 
traced with any certainty. One of the most 
valued sorts is that known as Sea Island Cotton, 
which appears to have sprung from G. barba- 
dense. At the present day, various experiments 
in hybridising cotton-plants, with the view of 
improving the staple of the sorts capable of 
cultivation in particular districts, are being 
carried on. {Gardener's Chronicle , 186*, p. 
1085.) 

Gothic Architecture. [Architecture, 
Gothic.] 

Gothic Language. One of the many 
dialects of the German race, belonging to the 
Low German class, with a grammar more 
primitive than the Anglo-Saxon of Beowulf. 
It is preserved to us in the translation of the 
Bible made by Bishop Ulfilas in the latter part 
of the fourth century. 

Goulard’s Extract of Load. A sub- 
acetate of lead, obtained by boiling powdered 
litharge in vinegar. 

Gourd (Fr. gourde, cougurde). The species 
of Cucurbita are called Gourds, the Common 
Gourd being C. Pepo, of which there are nume- 
rous cultivated varieties. Some Gourds are 
good for food, either alone as a cooked vege- 
table, or as an ingredient in soups. 

Gously. An old form of harp used by the 
Slavonians, whose bards were called Gouslas, 
the poetry which they chanted being styled 
gouslo . 

Gout (Fr. goutte : if from the Latin gutta, 
a drop , this word points to the old medical 
theory which attributed all kinds of dis- 
orders to the settling of a drop of morbid 
humour on the part affected, as in the phrase 
gvtta screna for loss of sight without visible 
affection of the eye : Wedgwood, English 
Etymology). Gout is a common disease among 
the higher classes of society, especially among 
those who indulge in the luraries of the table, 
or inherit a disposition to its attack. Fe- 
males are much less subject to it than males. 
Medical writers have distinguished several 
species of gout, and have called the disease in 
its ordinary form the regular gout. The first 
symptoms of its attack are those of dyspepsia 
and irregularity of bowels, low spirits, and 
some fever and restlessness; but tnese often 
pass unobserved, till the patient is roused in 
the night by violent pain in some part of the 
leg, generally in the vicinity of the great toe, 
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and of one foot only : there is much throbbing ferings of a regular paroxysm, and the evils of 
and uneasiness, witn more or less swelling ana its duration and repetition, will see the neces- 
inflammation, and the least motion commonly sity of doing something more ; that is, of 
produces great increase of suffering. After speedily quelling the pain and carrying off the 
some hours the pain and fever abate, perspiration attack, if it can be done with any chance of 
comes on ; the patient falls asleep, and awakes safety and success ; and this experience bIiqws 
comparatively easy. These fits or paroxysms to be often the case, though much care and 
are apt to return at intervals, and often every judgment are undoubtedly requisite in conduct* 
evening ; but they decrease in violence, and at ing such treatment With persons of strong 
length go off frequently with some decided in- and healthy habits, the affusion of cold water is 
crease of perspiration or other evacuation : the one of the most effective palliatives of the pain 
affected part itches, and the cuticle peels off and inflammation ; and by its timely appUca- 
more or less lameness or uneasiness remaining, tion, in proper cases , the most beneficial results 
But the fit thus leaves the patient only for have ensued. Another celebrated remedy in 
a time, and returns at intervals of longer or this disease, and which by some has improperly 
shorter duration, according to his habit of been called a specific,, is colchicum, or meadow 
body and the care which he takes of himself, saffron , a due dose of which, taken at bed- 
The attacks not only become more frequent and time, has carried off the paroxysm. This it 
severe, but last longer, and extend to other often does without any remarkable evacuation, 
limbs; and when they have been frequently though it sometimes handles the patient severely 
repeated, they leave a permanent stiffness of as a purgative, and nauseates and depresses to 
the joints, upon which gouty concretions are an alarming extent. This method of cure must 
often deposited : and if much attention is not not be unadvisedly and generally adopted ; 
paid to the state of the urine, fits of sand and but in some cases, where gout had been long 
gravel not uncommonly precede or accompany established, and where the frequency and dura- 
those of gout. Where the disease is of long tion of the fits and their inroads upon the 
standing, and the form of it severe, the body constitution were increasing to a serious extent, 
becomes maimed and decrepit, and the mind and that at an advanced period of life, col- 
often worn and irritable ; the joints of the feet chicura, carefully administered, seems to have 
and hands, and even the larger joints of the carried off the severity, if not the frequency, 
extremities, are stiff and nearly immovable ; of the attacks, and so to have prolonged life, 
and the formation of the chalky matter, as it is Bub there are forms of gout, and conse- 
called, about the joints increases. If we con- quences of gout, the management of which 
sider the nature of this secretion in t.he joints, requires the utmost skill and experience: it 
which is urate of soda , and the tendency of is sometimes transferred or translated from 
gouty persons to those morbid stAtes of the the limbs to some internal part, in which case 
kidneys and urine which depend upon excess of it is called retrocedent gout ; or it produces 
uric acid, and even upon the frequent alterna- sickness, dejection of spirits, fainting, palpita- 
tion of fits of gravel with those of gout, the tion, and giddiness, as in what is termed atonic 
question will naturally suggest itself whether gout ; or it falls at once upon some internal 
gout is not & symptom of what is often termed part, especially the stomach, and is then called 
the uric diathesis , and whether the remedies misplaced gout. In gont of the head and of the 
applicable to it may not be beneficial in gout ; stomach the symptoms are often frightfully 
and that in many cases they are so, seems to severe, and the pain excessive ; and as these 
have been amply proved by experience. [Cal- forms of gout are of most common occurrence 
culi,] It was once a favourite maxim that the in debilitated habits and broken constitutions, 
gout was an effort of the system to relieve itself they become, on that account, the more difficult 
of some peccant matter ; that, therefore, it was to treat : the expulsion of the disease to the 
to be left almost to itself, and that patience and extremities is in such cases sometimes effected by 
flannel were the chief remedies. This method ether, brandy, or what are termed gout cordial *, 
still has its advocates, chiefly in consequence which generally consist of warm aperient tine- 
of the presumed dangerous results that have tures ; but before these are administered, it must 
sometimes attended more active plans of treat- be ascertained that the symptoms are really 
ment in causing the revulsion of the gout from those of atony. In such cases, putting the feet 
the limb to the stomach or head. But though in warm water has sometimes been serviceable, 
there may be a difference of opinion in regard The moderate use of alkaline remedies, of a 
to certain energetic modes of relieving the vegetable diet, of certain diuretics, and gene- 
disease, no one can object to the adoption of rally speaking the adoption of those plana of 
gentle means of quieting the urgency of the regimen and medicine which are useful in the 
symptoms, and to the adoption of such diet and unc diathesis, are also useful in gout; and 
plan of living as appears to diminish the fre- everything which tends to repair the oonstitu- 
quency of their recurrence. Warm laxatives, tion generally will lessen the liability to its 
moderate diaphoretics and diuretics, and occa- attacks, and render them more manageable 
sionally opiates, are among the former ; and when they occur. The indolent and sedentary 
plain food or vegetable diet, with moderate must use moderate exercise, and those who 
exercise and tonics, Are good preventives, habitually over-exert either body or mind mnst 
Those, however, who have witnessed the suf- endeavour to tranquUlise both : unless such 
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precautionary measures are peremptorily en- 
forced, no gouty person can expect much benefit 
from physic. 

Gouty Concretions. These form in the 
joints of gouty persons, especially of the toes 
and fingers, and are sometimes, from their 
appearance, called chalk stone s ; they are 
chiefly composed of uric acid and soda. 

Government (from Lat. guberno, properly 
I steer a ship , like the . Gr. Kvpepv&w). In 
Politics, a word used in different senses : 
1. As the collective body of the fundamental 
laws of a state : as when the government of a 
country is said to be monarchical, aristocratical, 
&c. 2. The body of persons charged with the 
conduct of the executive in any country : thus, 
the king or presiding magistrate, the cabinet 
ministers, chiefs of departments, &c. in every 
country, form what is commonly styled its 
government. [Liberty.] 

Governor. The title of the supreme exe- 
cutive officer in British colonies. He is in 
ail cases appointed by the crown, and has the 
right of veto, i. e. of negativing any proposed 
legislative measure ; while his own sanction of 
any such measure is subject to reversal by the 
crown at home. In other respects, his functions 
vary greatly according to the various constitu- 
tions of the colonies. The heads of the presi- 
dencies of Madras and Bombay in India are 
also styled governors. In the North American 
Union, the title has been retained, as a relic 
of the old colonial times, for the chief officer 
of the executive in each state, who is elected 
for a term by the people. 

Governor of an Engine. A contrivance 
introduced by James Watt in the steam engine, 
by which the motion | 
a 1 ” S of the fly-wheel shaft 

v^y 0 | regulates the velo- 

Wa | city of the engine, 

/fl\ by causin 8 two *> alls 

■^rjrp» to revolve in such a 

wm^avr manner that they 

open, or close, the 
passage of the steam from the boiler, by means 
of a butterfly valve, in proportion to the increase 
of velocity. Two heavy balls, B B, attached to 
the extremities of two rods B F, B F, play upon 
a joint at E, passing through a mortise in the 
vertical shaft DD. These are united by joints 
at F to the short rods FH, which again are 
connected by joints at H to a ring which slides 
on the shaft DD. A horizontal wheel, W, is 
attached to D D, having a groove to receive a 
rope or strap on its rim, by means of which the 
motion is communicated to D D from a corre- 
sponding wheel on some shaft of the machinery 
to be regulated. It is evident, from the dis- 
position of the rods, that if the balls B B are by 
any means raised or drawn asunder, the extre- 
mities F F of the rods turning on the pivot E 
will also be separated, and their distance from 
the axis increased. This will draw the rode 
F H in the same direction, and canse the ring 
or collar H to descend. This ring is connected 
with the end I of a lever, whoso fiilcrum is at 
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G, and whose other extremity K is connected 
by some means with the part of the jnachine 
which supplies the power. Suppose now the 
velocity from any cause to undergo a sudden 
increase ; by reason of the increased centrifugal 
force arising from the wh’rling motion, the balls 
B B will recede from the shaft DD, and raiser 
the extremity K of the lever. On the other 
hand, if the velocity is diminished, the cen- 
trifugal force of the balls will be diminished, 
they will fall by their own weight nearer the 
axis, and cause the end K of the lever to descend. 
When the governor is applied to a steam 
engine, the rod K I communicates with a flat 
circular valve V, placed in the principal steam 
pipe, and so arranged that when K is elevated 
as far as the divergence of the balls will allow, 
the opening of the pipe will be closed by the 
valve V, and the passage of Bteam entirely 
stopped. On the other hand, when the balls 
subside to their lowest position, the valve will 
be entirely open. ThuB, when the velocity is 
increased, the supply of steam is checked ; and 
when it is diminished, the supply of steam is 
immediately increased; by which means a uni- 
form proper velocity of the machinery is main- 
tained. [Regulator.] 

Governor-General of India. The chief 
executive officer of that dependency: ap- 
pointed by the crown, and usually serving for 
a term of five years. His powers are very high, 
extending to the declaration of war and peace, 
and making leagues and alliances ; but subject 
in all matters to the control of the crown, 
through the Secretary of State for India. 
Almost all acts of state are performed by the 
governor-general ‘in council ; * that is, with 
the advice of his council, although not neces- 
sarily in accordance with the majority. This 
council consists of five ordinary members, 
three of whom must have been * civil servants,' 
and the commander-in-chicf as an extraordi- 
nary member. When the council meets for 
purposes of legislation, certain ‘ additional ' 
members Rre summoned under the provisions 
of the Indian Council Act of 1861. But the 
governor-general is authorised by the same 
Act, in case of emergency, to make regulations 
of his own independent authority, having force 
of law. 

Grabs. Small armed vessels used on the 
coast of Malabar. 

Grace (Lat. gratia). In the language of the 
New Testament, is primarily the favour and 
love of God towards any person: thence it 
comes to be used in various derivative senses, 
being put generally for all the extraordinary 
means and assistances with which men are 
endowed to bring them to salvation. The 
term is used, further, for the good actions and 
dispositions of men, which may bo supposed 
to be derived from the operation of the grace 
of God in the first instance. [Pklagianism.] 

Grace. In the Fine Arts, a quality arising 
from elegance of form and attitude combined. 
A figure may be just in its proportions, its 
-parts and members may be all perfectly rvgu- 
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lilted, yet it may be deficient in grace. It 
is scarcely possible in words to express this 
quality, yet it is constantly seen in nature ; and 
it is scarcely possible to contemplate a picture 
by Raphael without feeling its power. 

Grace, Days of. In Commercial .Law, 
certain days allowed by the custom of mer- 
chants to be added to the time requisite for 
presentment of a bill Thus, if an instrument 
drawn in this country be payable certain 
time after date/ three days of grace are added : 
a bill drawn on August 27, payable 4 two 
months after date/ is therefore due on October 
30. So if a foreign bill be drawn at \>ne, two, 
or more usances^ the days of grace are added 
to the usance. The usance between London 
and Paris is one calendar month : a bill drawn 
in London on Paris, ‘at one usance,’ on Jan. 
2, is consequently due on February 5. The 
number of days of grace varies in different 
countries. In France none are allowed. 

Grace at Meals, Tbe Baying of. A 
Jewish custom sanctioned by the practice of 
our Lord, and adopted by the early Christians. 
A custom of beginning meals by invocations was 
common in classical antiquity. (Livy xxxix. 
*13 ; Quin til. Declam. 301.) 

Graces (Lat. Gratiae). In Latin Mythology, 
t he Graces answer to the Greek Chabites [which 
see]. 

Graces. In Music, ornamental notes attached 
to principal ones, 6uch as the Appoggiatuba, 
Shake, &e. [which see], 

Graoloso (I tal.). The buffoon ; a favourite 
character on the Spanish stage. 

Gracula (Lat. graeulus, a daw). A genus 
of Dcntifostral Passerine birds, characterised by 
a moderately long, slightly arched, and notched 
Ix'.tk; nostrils situated anterior to the base of 
(lie beak, oblong, open, and notched; tongue 
m n h u short apex, often bifid. One species of 
il.is genus ( Gracula tristis, Cuv.) is a native of 
India, and has been imported into the islands 
ot Ikmrbou and Mauritius, where it is held 
in the highest estimation for the services it 
] i rfbrms iu checking the increase of locusts. 
The. bird commonly called the mino grackle 
(tmuitla nUgtusa of Linnaeus) is the type of 
the genus Enlalns of Cuvier. 

Gradatory (Lat. gradus). A term applied 
in Mammalogy to the extremities of a qua- 
drupl'd winch are equal, or nearly so, and 
adapted for ordinary progression on dry land. 
In Ornithology, the pidis gradarti are those 
in which the whole tibia is covered with 
feathers. 

Grade (Lat. gradus, a step). According to 
the l''rem*h met hud of estimating angles, a 
gi.idc is tlio hundredth part of a right angle: 
< aeli grade is further divided into 100 minutes, 
and each minute into 100 seconds, so that 
•033730 of a right angle denotes 5 grades 37 
minutes and 30 seconds, or as it is sometimes 
written />« 37' 30". Whence may bo deduced 
an easy method of converting grades into ordi- 
nary degrees. 

t radient (Lat. gradior, 1 step or go). The 
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inclination given ta a road, canal, or river. The 
rate of inclination is expressed in England by 
taking the foot as the unity, and saying that the 
gradient is one in so many feet as there may be ; 
in the continental style, the unity is always 
the mfetre, and the gradient is quoted in sub- 
divisions thereof. Thus in English documents 
it is said that the gradient would be 1 in 100 
feet when the rise, or inclination, is 1 in height 
to 100 feet base ; in continental phrase it 
would be called a gradient of 0-01 m. to l‘00m. 
Formerly it was thought necessary to employ 
much easier gradients for the locomotive than 
some which are now admitted, an inclination 
of 1 in 200 being then considered to be the 
maximum inclination that should be allowed, 
whereas 1 in 33 is considered quite within the 
limits of practice. The maximum inclination 
of mail coach roads is taken as 1 in 30 ; that 
of country roads as 1 in 20 ; that of occupation 
roads as 1 in 8 occasionally : the gradients of 
river navigation are usually considered to be 
from 1 in 2,000 to 1 in 1,250, at which rate 
the navigation of the Rhone was for a long 
time maintained with considerable profit. 

Graduate (Lat. gradus). An anthem sung 
in the Mass of the Roman Catholic church after 
the epistle. [Ameo.] 

Graduate (Lat. gradus). One ^ho has 
taken a degree in a college or university. 
[Degree ; College ; University.] 

Graduated. In Ornithology, when the 
quill-feathers of the tail increase in length by 
regular gradations. 

Graduation. In Practical Astronomy, the 
division of circular arcs into degrees, minutes, 
&c. This is an art which, though depending 
on the geometrical properties of the circle, re- 
quires for its successful execution the appli- 
cation of very great practical skill For the 
principles, see Maseheroni, Geometric du Com- 
pos ; and for the practical part, Troughton’s 
4 Account of a Method of Dividing Astronomical 
and other Instruments. &c.,' in the Phil. Trans. 
1809, as also his article * Graduation ’ in Brew- 
ster’ e Encyclopaedia. 

Graduator. A contrivance for accelerating 
spontaneous evaporation by the exposure of 
large surfaces of liquids to a current of air has 
been termed a grad valor ; uud m some salt 
works, where the brine is strengthened by 
allowing a shower of it to trickle ovoi faggots, 
the process is c.ilhd graduation. Vinegar is 
sometimes manufactured in a kind of graduator, 
by suffering a mixture of alcohol and water, pre- 
viously mixed with some fn-ment, to trickle 
through a tub tilKd v/ith bec\h shavings, 
through which a current of air is at the same 
time passing. 

Grafting: (Fr. greffe). In Horticulture, the 
operation of affixing a portion of one plant to 
another in such a manner as that a vital union 
may take place between them. Grafting muy 
be performed both w ith herbaceous and ligneous 
plants ; but in practice it is cliicfly confined to 
the latter, and more especially to the propa- 
gation of esteemed varieties of fruit -trees. A 
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grafted plant consists of two parts: the stock success, the scion is not separated from the 
or stem; which is a rooted plant fixed in the parent plant till it has become united with the 
ground; and the scion, sometimes, but erro* stock. For this -purpose the stock and the plant 
neously, termed the graft, which is a detached containing the scion must be growing dose 
portion of another plant to be affixed to it. The together ; and the scion being drawn to one 
operation of grafting can only be performed side, and made to approach the stock, is spliced 
within certain physiological limits ; but these to it by cutting on a portion of its bark and 
limits hare not yet been absolutely determined, wood, and a similar portion of the bark and 
In general, all the species of one genus may wood of the stock, applying the one to the other 
be grafted on one another reciprocally ; but so that their albnrnumB may join, and then 
this is not universally the case, because the making both fast by matting, and excluding the 
apple cannot be grafted on the pear, at least air by clay, grafting wax, or moss. When the 
not for any useful purpose. In general, it may scion has effected a vital onion with the stock, 
be presumed that all the species of a natural its lower extremity is cut through, so as to 
order, or at least of a tribe, may be grafted separate it from the parent plant, and it now 
on one another ; but this does not hold good becomes an independent graft. In this way 
universally. The reverse of this doctrine, how- trees of difficult propagation maybe propagated 
aver, viz. that the species belonging to different with certainty ; while if any of the other modes 
natural orders cannot be grafted on one an- of propagation, whether by cuttings or grafting, 
other, holds almost universally true; and were adopted, a proportion of the cuttings or 
therefore a safe practical conclusion is, that scions would, in all probability, be lost, 
in choosing a stock, the nearer in affinity the Grafting herbaceous plants differs in nothing 
species to which that stock belongs is to the from grafting such as are of a woody nature, 
scion, the more certain will be the success. excepting that the operation is performed when 
Grafting is one of the most important both stock and scion are in a state of vigorous 
operations in horticulture,' as affording the growth. It is less practised than the grafting 
most eligible means of multiplying and per- of woody plants. 

petnating all our best varieties of fruit-trees, Graftingtke herbaceous shoots of woody plants 

and many kinds of trees and shrubs not so con- — the grtffe herbace of the French — has been 
veniently propagated by other means. Varieties extensively employed in France. The jicions 
of fruits are originally procured by selection are formed of the points of growing shoots ; and 
from plants raised from seed, but they can only the stocks are also the points of growing shoots 
be peipetuated by some mode which continues cut or broken over an inch or two below the 
the individual ; and though this may be done pcint, where the shoot is aa brittle as asparagus, 
by cuttings and layers, yet by far the most The operation is performed in the cleft manner ; 
eligible mode is by grafting, as it produces that is, by cutting the lower end\of the scion in 
stronger plantain a shorter time than any other the form of a wedge, and inserting it in a cleft 
methods. or slit made down the middle of the stock. The 

Grafting is performed in a great many finer kinds of azaleas, pines, and firs are propa- 
different ways ; but the most eligible for ordi- gated in this way in the French nurseries; and 
nary purposes is what is commonly called splice thousands of Finns Laricio hare been so grafted 
grafting , or whip grafting. In executing this on Pinus sylncstris in the forest of Fontaine- 
mode both the scion and the stock are pared bleau. At Hopetoun House, near Edinburgh, 
down in a slanting direction, and afterwards ap- this mode of grafting has been successfully 
plied together, ana made fast with strands of bast practised with Abies Smithian a, the stock being 
matting, in the same manner as two pieces of the common spruce fir. 

rod are spliced together to form a whip handle. Orate (Lat. granum). By a statute passed 
To insure success, it is essentially necessary in the reign of Edward IH. (1266), it was 
that the alburnum or inner bark of the scion enacted that thirty-two grains of wheat, taken 
should coincide accurately with the inner baric from the middle of the ear and well dried, 
of the stock ; because the vital union is effected should constitute a pennyweight, of which 
by the sap of the stock rising up through the there were to be twenty in an ounce. The 
soft wood of the scion. After the scion is tied grain now in use, however, is the 7,000th part 
to the stock, the graft is said to be made ; and of a pound (avoirdupois) ; in other words, the 
it only remains to cover the part tied with a 70,000th part of the weight of an imperial 
mass of tempered clav, or any convenient com- gallon of water at 62° Fanr., the barometer 
position that will exclude the air. The season being at thirty inches. Under the same condi - 
fbr performing the operation is, for all deciduous tions, a cubic inch of water weighs 252*468 
trees and shrubs, the spring, immediately before grains. The min is the unit of our system 
the movement of the sap. The spring is also of weights. [ Wbiohts.] The French deci- 
the most favourable season for evergreens ; but gramme is about 1*6 English grains, the 
the sap in this class of plants being more in gramme being * 16*484 English grams, 
motion during winter than that of deciduous Qamte Tte. The purest kina of tin. The 
plants, grafting, if thought necessary, might be term was formerly applied to the metal ob- 
porfornied at that season. tained from the rounded pebbles of tin stone. 

Grafting by approach, or inarching, is a called stnatn tin . The peculiar columnar 

mode of grafting in which, to make sure of fracture which pure tin exhibits when broken. 
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is given by heating the ingot till it becomes 
brittle, and then letting it fall from a height 
upon a hard pavement. 

Grains of Varadiae. The seeds of a 
species of Amomum : the; are acrid, and said 
to be the malagueta pepper of Africa. They 
are also called guinea grains t and are largely 
imported from Africa. They are used to give 
a pungent flavour to spirits, beer, and vinegar. 
By 56 Geo. IIL c. 58 no brewer or dealer in 
beer shall have in. his possession or use 
grains of paradise, under a penalty of 600/. for 
each offence. An erroneous notion prevails 
that these seeds are injurious ; in Africa they 
are esteemed a wholesome spice, and used by 
the natives to season their food. 

Grall» (Lat stilts). The Linnaean name 
of the order of long-legged wading birds. 

Gramlnacea (Lat. gramen, gnus). An 
order of Endogenous plants, commonly called 
grasses, in which the puts of fructification are 
essentially perfect; although they are in a very 
unusual state in what may be called their ac- 
cessory organs. They have neither calyx nor 
corolla; bat; in lien of them, imbricated scales, 
called palem and glumes: the latter of which 
give rise to the name glumaeeotts, often applied 
to these plants. They an nearly allied to 
sedges; from which they differ in having the 
sheaths of their leaves slit and their stems 
hollow. 

The Grasses are widely distributed over the 
world, including about one in twenty two of 
all known plants, according to Schouw. They 
are social plants, forming herbage in temperate 
climates, and becoming arborescent in the tro- 
pics. The order is a most important one, but not 
uniformly wholesome, for Darnel grass, Lolium 
Umxdenttim , fa said to possess poisonous quali- 
ties, which arc attributed also to the Fcstuca 
quadridcntata of Quito, to Bromus purgans , 
tatharticus , and mollis , and to an Indian variety 
of Paspalum scrobiculatum. Several species 
of Andropogon yield fragrant oils. [Grass 
Oii..] The bamboo, Bambusa arundinacca, is 
one of the most useful grasses in warm coun- 
tries ; as also is the sugar cane, Saccharum 
officinarum, in a commercial point of view. The 
principal cereal grasses cultivated for food are, 
Wheat, Barley, Oats, Rye, Rice, Indian Com, 
Millets, Guinea Com, and Swamp Rice. The 
grains of Coix lachryma are used as beads 
under the name of Job's tears. Some kinds of 
grass, as the Ammophila arenaria and Elymus 
artnarius, are useful in binding the loose sand 
of the seashore. Ergot is the ovary of rye 
attacked by a fungus called Oidium abortija- 
ct< ns. The flinty surface of the stems or straw 
renders many valuable for domestic use, as for 
forming the pint from which straw bonnets, &c. 
are manufactured. Tho systematical arrange- 
ment of grasses is a difficult and unsatisfactory 
task, and has occupied the attention of many 
botanists. Sinclair’s Hortus Gramincus Wo - 
burnnisis will, however, be found a useful 
account of tho relative qualities of pasture 
grosses. 
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Grammar (Gr. ypa/ifuerutii, sc. rlging, the 
grammatical art; from yfxtyw, I write). The 
science which has for its object the laws which 
regulate human language. Language, in its 
widest acceptation, may be defined to be the 
expression, by means of outward signs, of what 
passes in the mind. I£ therefore, it is tb ad- 
mit of rules, or general laws, it is plain that 
we must seek those laws either in the constitu- 
tion of the mind where it originates, or of the out- 
ward materials of which it is composed. These 
are either sounds, visibleimages(i.e.lettem as re- 
presenting sounds), or gestures. Grammar takes 
account of the first two only. [Gesture Lan- 
guage. j The material of language, when it is 
sound , is capable of analysis into a definite num- 
ber of simple elements. It is not our object at 
present to enter on the consideration of this 
part of language, whether consisting of sound, 
or marks to designate sound. We pass on to its 
more important class of laws, which result from 
the internal conditions of the mind ; and which, 
viewed in that reference, constitute the subject- 
matter of philosophical grammar, properly so 
called. An analysis of our mental faculties 
must therefore precede any attempt to define 
the province ana settle the principles of gram- 
mar. Of the various divisions of the human 
faculties proposed by philosophers, we shall 
adopt, as best suited to our purposes, that 
which distinguishes them into two grand classes 
— the province of affection, and that of percep- 
tion or intellection. The discriminating mark 
of the former class, under which we include 
alike the outward senses and the inner sense 
or emotion, is this, that the faculties which it 
includes imply a state of mind or consciousness, 
and that only. By perception or intellection, 
on the other hand, are meant those states of 
mind which refer to a real or supposed object , 
out of the mind itself. ‘ To know’ and ’to 
know nothing ’ are contradictory conceptions ; 
every act of knowledge implies at once an 
object and a mind to which that object is pre- 
sent. Each of these portions of the mind has 
its appropriate expression, its peculiar lan- 
guage. The language of emotion is common 
to men and animals. It consists, for the most 
part, of certain simple sounds or excla m a ti on s, 
which, if capable of being reduced to rules at 
all, must rest for those roles on physiological 
considerations, which form the province of phi- 
losophical grammar. We must seek that pro- 
vince, consequently, in the language of intelli- 
gence or reason. Rational discourse, or hu- 
man language, may be figuratively expressed as 
the outward type or form which thoughts, and 
the laws which regulate them, impress on Iho 
material of sound In the words of Plato, 

‘ reason and discourse are one ; only the former, 
as the conversation of the soul with herself, 
which goes on without the intervention of 
sound, lias obtained among us the name of 
discourse of reason.’ We do not deny that 
language, in this limited sense, may become 
the expression of emotion in ourselves, and 
excite emotion in others. Both these objects, 
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“however, it can effect only mediately : the first, 
by converting, through reflection, an emotion 
into an object of consciousness ; by rendering 
it intelligible to ourselves, then intelligible to 
others : the second, only through the under- 
standing of those whom we address. The laws 
of language must therefore correspond with 
the laws of the intellect : if there is anything 
universal and necessary in the one, its repre- 
sentative or image must be found repeated in 
the other. But the necessary laws of thought 
are the object-matter of logic. It might, there- 
fore, seem that logic and universal grammar 
are convertible terms. Both sciences consider 
alike the forms of the intellect, and the right 
inode of expressing these forms in language. 
But they differ in this, that logic considers the 
intellectual process primarily, and its expres- 
sion in language only incidentally ; whereas 
grammar considers the former only in so far as 
it conduces to the right understanding and due 
regulation of the latter. Having previously 
distinguished philosophical from merely prac- 
tical or empirical grammar, we may now distin- 
guish philosophical grammar itself into uni- 
versal and particular. The first, as we have 
seen, corresponds to logic: as the one is the 
science of those conditions which must be pre- 
supposed in qrder to render thought and intel- 
ligence possible ; so the other contemplates the 
conditions which are to render possible the out- 
ward expression of thought and intelligence. 
The same relation which universal grammar 
bears to logic, particular grammar, philosophi- 
cally treated, may be said to hold to the kin- 
dred science of psychology. It considers the 
experimental laws of the mind with the same 
view with which universal grammar contem- 
plates those that are necessary. It takes into 
account the effects of accidental association, 
in order to explain the idioms or peculiarities 
of the particular language before it. It calcu- 
lates, so to speak, the disturbing forces which j 
act on the general law. I 

In developing the principles of universal 
grammar, we shall consider, in order, the various 
kinds of words or parts of speech into which 
language is ordinarily distinguished. 

The first class of words corresponds to the 
faculty called by logicians apprehension, or 
simple apprehension. They are commonly 
named nouns , or substantives, or nouns substan- 
tive ; and express either individuals, as ‘John, 
Charles ;* or classes, as ‘ man, animal.’ They 
are called substantives because they express a 
real or supposed substance, a something which 
is conceived to stand under, or, in scholastic 
language, to be the support of. certain qualities. 
These qualities may in their turn be considered 
as substances, and expressed by substantives, as 
whiteness, greenness. When considered in rela- 
tion to the substance of which they are proper- 
ties, they constitute the second class of words — 
adjectives, or nouns adjediv*. Thus we say, 
‘a white horse, a dazzling whttemss where the 
same conception which in the former ease is 
regarded as u quality, and expre.^d ly an 
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adjective, is in the second converted into a 
substance, itself the support of other properties. 

Thus far the only intellectual power implied 
in language is that of forming 'general concep- 
tions. A conception, when formed, is capable 
of being resolved back into its constituent parts*. 
In the conception ‘ stag ’ we find the property 
! of swiftness contained. This attribution of a 
quality to a substance, is what logicians call a 
judgment ; its expression in language is an 
affirmation, or proposition*. The sign of this 
attribution is called the copula : * The stag is 
swift.’ Eveiy judgment which has regard to 
matter of fact considers an event either as past, 
present, or future : ‘The hair was light, is dark, 
will be grey.’ When the attribute property or 
quality is combined with the copula or word 
signifying the affirmation or attribution, a third 
class of words is produced, to which we give 
the name of verbs. Thus instead of saying, 

‘ the sun is bright,’ we may say, * the sun shines/ 
where the latter form of expression is equivalent 
to, or capable of being analysed into, the for- 
mer. A verb is therefore a compound part of 
speech, consisting of an adjective and a co-pula 
or affirmation, and signifying not only the con- 
ception of a property, but our perception or 
judgment that such property does inhere or 
belong to some substance, or else that it has 
belonged or will belong to it. The relation 
between property and substance, expressed in 
every proposition, may be differently stated as 
the relation of part to whole, of species to genus, 
of individual to species ; distinctions which do 
not concern us at present, inasmuch as gram- 
mar, no less than logic, has regard only to our 
mode of concoiving things, not to things aa 
they are in themselves. 

The three parts of speech which we have 
thus analysed — the substantive, the adjertive, 
and the verb — are called the primary or essen- 
tial parts of speech. They are those without 
which no discourse could take place, no act < f 
judgment be communicated; in other words, 

I without /which no sounds could have meaning. 

I The parts of speech which remain to be con- 
! sidered are the pronoun , the article, the adverb, 

| the preposition, the conjunction, the interjection. 

! The pronoun is so called from its being a 
I substitute for a noun ; a compendious eontri- 
j vance to avoid repetition, or needless and iu- 
I convenient specification : as, 1 John is tall and 
| he is handsome/ which is equivalent to saying, 

; ‘John is till and John is handsome.’ They aro 
I commonly sul divided into personal or substan- 
j t.ive, adjective, demonstrative, relative, inde- 
| finite, and interrogative pronouns. 

| Article are words joined to substantives, for 
| the purpose of defining whether the substance 
( or conception is to be understood in a general 
| sense, or in particular relation to an individual, 
i When the first is our intention, we use in 
j English no article whatever : as, ‘ Man is 
(jornipt ; ' by which wo mean that corruption is 
an attribute of the genus ‘ man/ and not of any 
particular individual to the exclusion of others. 
If mo Ubi d the article a or an, we should in 
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most instances mean that some individual or j 
otlier of the species was contemplated: 4 1 saw [ 
a horse.’ When we use the definite article 
the, we mean to specify which individual of 
the species we have in view. i 

The adverb derives its existence from the 
difficulty of defining by one word the precise ; 
quality of a particular object. When we say a 
thing is 4 green/ we may call up in the minds ' 
of our hearers the image of a very different ( 
shade of greenness from that which we are , 
describing. If we say it is ‘ very green/ our ( 
language is more definite. An adverb may 
consequently be described as a modifying part 
of speech, joined with adjectives or verbs to , 
define more accurately the degree of the quality 
or circumstances of the action predicated. That 
it is not an essential part of language is evident 
from the circumstance that its place may be j 
supplied either by a termination, as 4 greenish/ \ 
for 4 rather green ; ’ or by a periphrasis, as 
4 he walks with speed,’ instead of 4 he walks 
rapidly/ 

Preposition s are those parts of speech which | 
express relations between substances, and are 
consequently joined only with substantives ; as, 

1 from the city to the country/ We shall con- j 
sider them more at length when we come to treat 
of the inflections of words. 

As prepositions express objective relations, so j 
conjunctions may be said to represent those of 
a subjective nature ; or those relations which 
we perceive to exist between the judgments of 
our own intellect, whether of mere succession, 
of inference, or the like. They are consequently 
used to connect propositions together ; as, 

‘ John is wise, therefore he is good;* 1 John is 
wise because he is good,’ &c. They are to the 
syllogistic faculty, or the faculty which perceives 
the connection and dependence of simple judg- 
ments, what the copula is to the faculty which 
forms these judgments. As the one forms 
words into propositions, so the other are neces- 
sary to combine propositions into sentences. 

The interdiction is the expression of emotions, 
and emotions only. It is not, therefore, con- 
fined to human discourse ; and as it has nothing 
to do with the operations of the intellect, is 
incapable of logical combination with other 
words. It might therefore be doubted whether 
it can with propriety be called a part of speech 
at all. 

We have said that the la6t-mentioned 4 parts 
of speech 9 were not necessary constituents of 
language. We so far qualify that assertion, in 
regard to prepositions in particular, as to admit 
that they are the expressions and modes of 
conception which the human understanding 
unavoidably forms. Whether, in technical 
language, the necessity be a formal or a 
material necessity, we forbear to discuss at 
large ; since it is a subject on which logicians 
are not agreed. We ourselves are inclined, with 
Kant, to think it formal We conceive the 
relations of cause and effect, of time and place, 
of action and passion, to be as much pure 
cduct of the understanding, and as independent 
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for their form on experience, as those of part 
and whole, substance and attribute, which we 
have seen to constitute the necessity for the 
primary parts of speech. They differ, however, 
in this, that the latter 'must enter into every 
proposition to render it a proposition at all ; 
while those which we are now considering may 
or may not, according to the matter in hand. In 
all languages they are expressed more or less 
perfects. In our own, and in the other branches 
of the Teutonic stock, this expression is effected 
in two ways. Either the relation intended to 
be implied is expressed by an affix or prefix to 
the radical' or abstract portion of the word 
itself ; or the relation is regarded as abstracted 
from all particular objects between which it 
might be conceived to subsist, and, so abstrac- 
ted, is embodied in a distinct word or particle. 
Thus what the Latins expressed' by the termi- 
nation <? or t, as 4 domino/ ‘nubt/ is represented 
in English by the prepositions 4 to ’ or 4 for/ 
Generally speaking, the earlier a language, the 
richer it is found to be in terminations ; which, 
as the faculty of abstraction becomes habitual, 
are commonly abridged in number, and replaced 
by particles, A word which admits a variety 
of such modifications is said to be declinable. 
The only declinable or inflected parts of speech 
are the substantive and the verb, and in some 
languages the adjective and participle, with the 
representative parts of speech, the pronoun and 
article. Tbe re as o n of this is saffiaently ob- 
vious. It is between supposed substances that 
the relations of cause and effect and those of 
place are conceived to exist ; while tbe relations 
of time pertain to action and passion, or those 
changes in the state of snbstances which are 
expressed in language by verbs. The declension 
of adjectives is an anomaly in language. It 
probably results from the facility with which 
we convert in our thoughts a quality or attribute 
into a substance : unless it is to be accounted 
for by what grammarians call * attraction ; * a 
supposed influence which the inflexion of a word 
exerts over those immediately in contact with 
it, and which is owing partly perhapB to the 
desire of euphony, and partly to a confusion of 
thought, the effect of association. The sum 
total of the modifications which the words of a 
language admit constitute what is called the 
accidence of that language. The circum- 
stances under which such modifications or in- 
flexions take place are the subject-matter of 
that part of grammar which is named syntax. 
Those inflexions are, in nouns, case, number, 
and geuder ; in verbs , tense, mood, person, and, 
in most languages, number. 

The cases of nouns are the expression of the 
relations of substances. In Latin there are, 
besides the nominative, or absolute form of a 
conception, and the vocative, used in addressing 
or culling to another person (a compound of & 
noun and an inteijection), four cases properly 
so called ; the genitive, tbe dative, the accusa- 
tive, and the ablative. Of these tbe English 
language retains in its nouns one only, the 
genitive ; in its pronouns two, the genitive and 
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accusative. An other cases it replaces by pre- 
positions. 

The genitive case expresses the relation of 
property, A single conception is capable of 
being analysed into a number of constituent 
parts, which are either necessary to the whole 
conception, or bound up with it by association 
more or less habitual. We represent this pro- 
cess in language by some change either in the 
word which sonifies the property, or in that 
which denotes the containing substance. The 
last is the case in most European languages. 
Thus, we speak in Latin of color equi, the 
colour of a horse ; philosophia Socratis, the 
\y of Socrates. For the controversy 
respecting the genitive case in English, see the 
Inquiry into the Character and Origin of the 
Possessive Augment \ by Seijeant Manning. 

The dative case implies participation in the 
effect of an action, expressed in English by the 
preposition ‘to* or 4 H>r.* ‘Dedi ei,’ ‘I gave 
it to him ; * where the effect of my act of giving 
is shared only by another. 

The accusative is used where the effect of an 
action is conceived as passing over entire to 
another substance: ‘ Laoeravi lihnnn,' * I tore , 
the book ; 9 where the whole of the immediate 
effect is conceived as confined to the book 
which I tear. It is also called the objective 
case . 

The ablative case, if we regard its etymology 
only, we should define to be that which ex-, 
presses loss or privation. In this sense it ought 
to be considered as a modification of the dative, ; 
or the case which expresses the incidental or j 
participated effects of an action; and we ac- 
cordingly find that in Latin the English pre- 
position * from * is frequently expressed by the 
dative. There is, however, a kind of relation 
which no other case serves precisely to convey, 
that of outward proximity, which is expressed 
in English by such prepositions as at, near , by, 
upon , and in Latin by the ablative case, which 
consequently is not so useless or superfluous 
a form as some grammarians have considered 
it to be. It must, however, be remembered 
that this system of cases is in some measure the 
arbitrary work of Greek and Latin grammarians, 
and that great confusion and difficulty has been 
caused by treating as a single case what are 
really several cases, although alike in form. 
[Locative Case.] 

Besides the inflexion of case, nouns admit, 
in most languages, those of number and gender. 
The latter is a mere generalisation from ex- 
erience ; and though it may be convenient to 
ave a termination to designate it, it is not 
necessary, as is apparent from our own lan- 
guage, which expresses this distinction only in 
its pronouns, and in some few of its sub- 
stantives. Our conceptions of number are 
doubtless conditions of our mental constitution. 
They may be generalised under the forms of 
unity simple, unity comprehensive, and plurality. 
Unity, whether regarded simply or as an aggre- 
gate, is expressed by the singular number. 
Many languages, besides singular and plural, 
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have a form to denote duality, or two things 
together ; a fact which, probably, is owing to 
the duality of the parts of the human body, as 
the hands, feet, &c. 

We proceed to consider the different kinds 
of verbs, and their modifications. Verbs are 
divided into transitive, intransitive, and passive. 
They admit necessarily of time and mood ; 
accidentally and by usage, of person and number. 

| A property, taking the word in the most 
I general sense of which it is capable, may be 
conceived either as a state, a process, or as a 
power in action. To the first two correspond 
the verbs commonly called intransitive, or 
neuter, as * I rest,’ *1 grow/ *1 fall.' When a 
power is in action, we measure it by itB effects 
on some substance ; we conceive the action as 
passing on to another object, ‘as 4 the clouds 
bring rain.' The verb which expresses this 
transition is called the verb active or transitive. 
But not only are we able to conceive an object 
exerting power; we may also consider it as 
susceptible of influence or change from the 
action of another object This is expressed by 
the verb passive, as 4 the dog was beaten. 9 Many 
other modifications of action and change have 
their appropriate forms in different languages. 
Such are the verb middle or reflex in Greek, the 
-verbs frequentative and desiderative in Greek 
and Latin. These, however, are matters of 
idiom, not of universal necessity. 

Equally extensire with the conceptions of 
cause and effect is that of time, as the universal 
condition of all change in nature. The words 
which signify the one must therefore be capable 
of expressing the otber. Hence the necessity 
for tenses in verbs, or the inflexions which de- 
termine the time of the action, as present, past, 
or future. We may further abstract an action 
from its relation to time altogether ; and this 
abstraction is in some languages, as in the 
Greek, represented by a form appropriate to the 
purpose, called the aorist. [Aorist.] 

The modifications of verbs which we have 
been considering concern change or action ob- 
jectively, or in relation to the substances which 
they are supposed to affect. Our judgments 
themselves are also liable to certain modifi- 
cations, which, as regarding only the way in 
which we conceive of events, may be said to 
constitute the subjunctive conditions of verbs. 
Oar knowledge of an occurrence may be either 
certain or uncertain ; and uncertain either ab- 
solutely, or only under particular suppositions. 
When we simply express our judgment that 
a thing is, has been, or will be, in such and 
such a state, we are said to 6peak indicatively, 
or in the indicative mood, when we consider 
a thing as possible merely, we use the potential 
mood , denoted in English by the auxiliary 
verbs ‘ may* or ‘ might.’ When we speak of it 
| as dependent for its occurrence on certain con- 
ditions, or in case of its occurrence as connected 
with certain probable or inevitable conse- 
quences, we use the conjunctive mood: ‘I would 
go, if he would let me.* Different languages 
express these modifications of judgment more 
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or less perfectly ; none, perhaps, with absolute merely affirmed that such words were not par- 
accuracy. ticiples at all, but the oblique case of a verbal 

Two ojther modal forms still remain to be noun. The Bengali exhibits the same process, 
considered. They have been called by gram- the so-called infinitive being formed by -te, 
marians the imperative and optative moods, as which is also the termination of the locative 
conveying the expression of a command or a singular ; and hence karitechi, I am doing , 
wish. They may be included under ths general answers exactly to the old English idiom, I am 
term of desiderative, and imply at once the on doing. Languages not belonging to the 
conception of an event and our desire that that Aiyan family show the operation of the same 
event should take place. They may therefore principle. In the Basque, the locative is formed 
be regarded as forming the connecting link by the suffix an. This s uffix appears again in 
between verbs and intellections ; between the the present indicative, so that erorten niz, I fall, 
words which belong to the perceptive and those is literally, ‘ I am a-falling, or in the act of 
which pertain to the emotive part of our nature, falling.’ [Future Tense.] Other instances of 
What is commonly named the infinitive mood the same kind may be found in Professor Max 
may be considered as the point of transition Muller’s Lectures on Language , second series, p. 
from a verb to a substantive. It is, so to speak, 30, Ac. ; the conclusion forced upon us by all 
a substantised attribute, and is used as the being that though the materials are different; 
subject of a proposition as correctly as subs tan- the system is throughout the same. The dis- 
tives themselves: e.g. * To die is gain.’ position of these materials furnishes the real 

The participle is usually ranked as a separate criteria of classification, which will be examined 
part of speech. It may be said to hold the more at length in the article Language. The 
same intermediate place between a verb and an reduction of languages into families and ramps 
adjective, as the infinitive holds between a verb by the analysis of their system of construction 
and a substantive. It possesses all the pro- is the office of comparative grammar, 
perties of the verb, save affirmation ; that is to Grammarian. Literally, one versed in 
say, to the properties of the adjective it adds grammar; but the term was used by the classic 
the power of denoting time. ancients as a title of honourable distinction for 

The attribution to verbs of number and all who were considered learned in any art or 
person is logically as anomalous as it is to faculty whatever. (Vossius’s work on Grammar.) 
assign gender and number to adjectives. Most Grammatftte. The name originally given 
languages fall into this error, which is, however, by Haiiy to the mineral usually called Actinolite 
susceptible of a very easy historical solution, or Amphibole. 

It arose, doubtless, from the original custom of Gramme. The French integer of weight 

annexing the pronoun to the termination of the => 15'432 English grains. [Weights.] 

verb, and continuing the use of the inflection Grammlte. A mineralogies! synonym of 

after its import had been forgotten, and when the variety of bisilicate of lime, commonly called 

the pronoun had been formed into an indepen- Tabular spar or Wollastonite. 

dent part of speech. Grampus (a eatachreetio form of the Pr. 

-Grammar, Comparative. — Although lan- grand poisson, large fish). The Lelpkinus 
guages can be classified only according to the orca, or thresher, a large species of Arctic 
character of their grammatical forms, yet the dolphin, which is frequently found on our 
principles by which these forms are developed northern coasts, 
run through all languages, in so far as they Oranade. [Grenade.] 

may be said to possess any grammatical sys- Grand Jury, [Jury.] 

tern at all. Differences of grammar mark off Grand Serjeanty. [Feudal System.] 
the families of human speech by harriers Grandee (Span, grande de Espana). The 
which are never overpassed. A language highest title of Spanish nobility. The collec- 
may borrow from the vocahidary of another tive body of the higher nobility in Spain is 
language, until, like the Araucan of America, termed la grandeza. They were originally the 
it has more foreign than native words in its same with the ricos hombres. Grandees bear 
dictionary ; but its grammar never changes, different titles — duke, marquis, Ac. ; but there 
There con be no such thing as a mixed lan- is no essential difference of rank between 
guage, if by this term we refer to its grammar, these titles : all are equal among themselves, 
and not merely to the words which it has moulded Grandeeships descend through females* and 
into its own shape. But vast though the dif- thus become accumulated in families. 
ferences of grammatical forms may be between Grange (Fr.; ItaL grangia, from Lat gra- 
one language and another, the same process of nura). A farmyard or farmery, which consists 
formation may be discerned in systems at first of a farmhouse and a court of offices for the 
sight utterly opposed to each other. Thus the different animals and implements used in form- 
termination -ing, in such phrases ns I am going, ing, and also of barns, feeding houses poultry 
is proved to belong, not to the present participle, houses, Ac. [Farmery.] 
but to the locative case of a verbal substantive. Granite (ItaL gronito, as formed of grains). 
The same result is obtained by examining .the The name popularly given to a lane group of 
so-called present participles in French, which rocks consisting of crystals, generally of felspar 
the French Academy decreed in 1679 should and mica or some allied minerals; embedded in 
no longer be declined. This decree, in fact, quartz. Crystals of quartz, mica, hornblende, 
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or tale embedded in felspar would hare the 
same general name. 

Great confusion has arisen in geology from 
the indefinite use of this term. Rocks of dif- 
ferent ages, in different geological positions, 
have been considered identical; and all the 
older crystalline rocks, besides some of the 
newer ones, hare often been described under 
the same name. 

It has been' a question whether granite is 
strictly an eruptive rock that has once existed 
in a fluid state. There appear to be many 
cases in which this is proved by experiment 
and observation. On the whole it seems pro- 
bable that it is a rock, formed at great depth 
and under enormous pressure, consisting of 
many ingredients, and sometimes even contain- 
ing water ; and that it has often been pressed 
into veins and narrow fissures, where it has 
crystallised. 

Most granites are hard, compact, and du- 
rable, And often mark the central axis of a moun- 
tain chain. There are, however, some varieties, 
which decay with comparative rapidity. De Luc 
talks of the friable granite of the Harz, and 
Saussure describes the mouldering down of that 
of the Alps. The waters of the Arve are ren- 
dered turbid by the pulverulent felspar that 
comes from the Aiguilles de Chamouny and 
other points that border the Mer de Glace. 
The road across Dartmoor from Ashburton to 
Chagford traverses, in one place, such loosely 
compacted granite as to resemble a bed of 
gravel. The granite of the Carglaise mine, 
near St. Austel, is so soft and pulverulent, that 
♦he excavation might almost be taken for a 
chalk pit ; and near that mine there are im- 
mense quantities of white porcelain earth, or 
kaolin , of similar origin, due to the perishable 
nature of the felspar, which, giving way, suffers 
the grains of quartz and mica to fall out. 
Chemical analysis points to the loss of the 
alkali of the felspar as the cause of th’s extreme 

f troneness of some kinds of granite to decay. 

ndependent, however, of chemical composition, 
the mechanical texture influences their relative 
durabilities. When the arrangement of granite 
resembles that prevalent in the greater part of 
Cornwall, water gradually penetrating between 
the blocks and into the natural joints of the 
stone freezes there, and thus slowly removes 
the granite into gravel. The more solid texture 
of other varieties of granite prevonts the decay 
referable to that powerful cause. 

Under the term granitic formation are some- 
times included not merely granite properly so 
called (which is a crystalline aggregate of 
quartz, felspar, and mica), but the other rocks 
into which it merges, either from the predomi- 
nance of one or other of its ingredients, from 
the loss of one or other of them, or from the 
occasional addition of some new mineral. These 
will be described in various articles, each under 
the n:ime most generally given to it. 

The largest granite tract of England is that 
of Devon and Cornwall, where its sides are 
Cvvcml by slate, but where it rises in several 
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places to the surface ; it also forms the rocky 
promontory of the Land's End. Dartmoor 
forms a large mountain tract of nearly 80,000 
acres in extent, strewed with boulders and 
fragments, which appear to set cultivation at 
defiance. The hignest point of this district, 
near Okehampton, is 2,070 feet. 

Granite is widely spread, and many large 
tracts are entirely made up of it Where it 
decomposes readily, it passes into a good soil, 
not naturally rich, but capable of becoming so 
by the addition o£ organic matter. In other 
places it rises into lofty and picturesque peaks 
of mountain, forming the most magnificent 
scenery in the world. 

Granlvoree (Lat. granum, a grain ; voro, 
I eat). The name given by Temminck to an 
order of birds, including the Insessorial species 
which feed on grains : other animals with a 
similar diet are termed granivorous . 

Grant (perhaps another form of warranty 
guarantee , &c. ; Mr. Wedgwood, Eng.Etym. s. v. 
connects the word with Lat. gratus and creden- 
tial. In Law, a mode of conveyance by deed, 
now the common method of transferring land, 
and all other descriptions of real property of 
freehold tenure (stat. 8 & 9 Viet. c. lOff). 

Granulation. The method of dividing 
substances into grains or drops. With the 
metals it is usually effected by pouring the 
melted metal into water ; if fine division is re- 
quired, it must pass through a perforated ladle 
or sieve ; and in order to obtain spherical par- 
ticles, it must fall from such a height as to be- 
come solid before it meets with the water; hence 
the height of the towers in which shot is made. 
Another form of granulation is that practised 
upon certain pasty substances, as seen in the 
globules of the homoeopathists, and in some 
effervescent remedies which in consequence of 
their granulated form are more slowly acted 
upon by water than when in fine powder, so as 
to render the effervescence more gradual. 

Granulations. This term is applied to 
the little granular formations which arise in 
sores that are -healing, and by which the de- 
stroyed parts are filled up and the edges 
brought together. When healthy, they are of 
a red colour, not exuberant; when unhealthy, 
they are pallid, and become soft, spongy, and 
irregular. 

Grape (Ital.grappo, as growing in bunches or 
handjuls). The fruit of the Vine, Vitis vinifera. 
Grapes are useful not only in the fresh state 
as one of the foremost of dessert fruits, and in 
the dried state as raisins [Currant], but as 
furnishing the material for the manufacture of 
wine. [Wine.] 

Grape Disease. [Oidium.] 

Grape Shot. In Artillery, consists of a 
number of cast-iron balls, arranged in throe 
tiers by means of circular plates, the whole 
secured by a pin which passes through the 
centre. The number of shot in each tier varies 
from three to five. It is very destructive up 
to 300 yards, and effective up to 600 yards 
but not farther. 
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Grape Sugar or Glucose (C la H 14 0 14 , or it was chiefly obtained from the mine of Bor- 
C ia H 19 0ia + 2H0). This modification of rodale, at the west end of Derwent Lake in 
sugar abounds in grapes, figs, plums, and other Cumberland, where it was first wrought during 
fruits : it is also the result of the action of the reign of Elizabeth ; but this locality is now 
diastase , and of dilute acids upon starch. In nearly worked out. It has lately been found in 
good seasons the expressed juice of grapes enormous masses in North-eastern Siberia. In 
yields from thirty to forty per cent, of solid a less pure state, it is not an uncommon mineral, 
matter, the greater part of which is this kind occurring in detached masses, generally in pri- 
of sugar. When obtained from fruits, it is mary rocks. Jt is thus found in Germany, 
generally accompanied by more or less of France, India, Ceylon, and North and South 
an unczystallisable sugar, called Fruit-sugar America. It is of an iron-grey colour, metallic 
or Fructose (C lz H 12 0 12 ), which, by assimi- lustre, and soft and greasy to the touch, producing 
la ting the elements of water, passes into the a leaden mark on paper. Its specific gravity varies 
condition of glucose. The conversion of starch from 1*9 to 2*5 : it occasionally occurs crystal- 
into this kind of sugar is a process exten- lised in hexagonal plates; it conducts electricity, 
sively carried on as a commercial manu- and for this purpose is much used in the elec- 
fact ure. Potato-starch and sago are principally trotype process. It is infusible, very difficult of 
used : they are saocharised by the action of combustion, and when mixed with fire-clay is a 
dilute sulphuric acid (10 parts of jicid to 1,000 useful ingredient in the manufacture of cruci- 
of water and 600 of starch). The dilute acid bles and melting-pots intended to withstand 
is heated by steam, and the starch, previously high temperatures. It undergoes no change in 
mixed with water of a temperature between air, and is used to cover articles of iron to 
112° and 130°, is suffered gradually to dribble prevent rust, and also for lubricating machi- 
in under constant stirring ; in about two hours nery. When burnt in a stream of oxygen gas, it 
and a half the whole of the starch is added, and leaves a residue of yellow ash, composed chiefly 
in from fifteen to twenty-five minutes afterwards of oxide of iron, with silica and titanic acid, 
the saccharification is complete ; the steam is but varying in quantity in different specimens, 
then shut off, and the liquor transferred to an- In good plumbago, the carbon amounts to 96 
other vat, in which the acid is saturated with per cent. The oxide of iron is an incidental 
chalk. When the sulphate of lime has subsided, ingredient, and is not in chemical combination 
the clear liquid is drawn off and evaporated to with carbon. Brockedon found that the dust of 
the specific gravity of about 1'26. The resulting plumbago might be forced, Under great pressure 
syrup is then left to deposit the sulphate of (like spongy platinum), into a coherent mass, 
lime separated during evaporation, and after- which might be cut and applied to the same 
wards drawn off perfectly clear. In this state uses as the native substance ; and Brodie has 
it may be used as a source of alcohol, or for patented a process for the purification of ordi- 
sweetening coloured liquors ; but it requires, nary graphite. Some kinds of cast iron, after 
for some purposes, to be deprived of colour, long immersion in sea-water, leave a substance 
which is done by filtering it through animal which has some of the characters of graphite, 
charcoal. When required in its solid state, the Graphotype. A recently discovered mode 
syrup is evaporated in a steam vat till of a of producing engravings for working as wood- 
specific gravity of about 14, and then poured cuts by letterpress, the principal value of which 
into coolers, where it concretes. is that it needs no engraver to interpret the 

Glucose differs from Bucrose, or cane-sugar, work of the artist. It is Baid that the cost of 
in being less soluble in “water, and more soluble graphotypes is about one-tenth that of wood 
in alcohol, so that the two may be to some engravings. The process is thus described : 
extent separated by the action of alcohol. The A layer of prepared chalk is compressed by 
sweetening power of glucose is also greatly in- hydraulic pressure upon a plate until the sur- 
ferior to that of sucrose, 2 parts of the latter face of the chalk is as smooth aB a sheet of 
being in this respect equivalent to about 6 paper. The artist draws on this surface with 
of the former. Sucrose easily crystallises in an ink which has the property of making the 
prisms, but glucose forms tubercular concre- chalk which it touches harder than the ra- 
tions, or fibrous acicular groups, — C lz H lz 0 lz , m&ining surface. A soft brush or a piece of 
2 HO. Both these sugars form definite crystal- velvet is now rubbed over the plate, from which 
Usable compounds with chloride of sodium. it removes part of the untouched chalk, leaving 
Graphic Add. A yellow crystalline body, the inky portion in relief. When these lines 
resulting from the continued action of sulphuric are considered deep enough, the whole plate 
acid and chlorate of potash on graphite. is saturated with a chemical solution, which 

Graphic Gold, Graphic Tellurium (Gr. hardens the chalk. From this, impressions 
y pd<pw, l write). Mineralogical synonyms for may be taken direct, or stereotypes or electro- 
Sylvanite, having reference to the particular | types may be obtained as soon as the stone is 
appearance produced by the aggregation of the dry. Some graphotypes are said to rival in 
capillary crystals, which are frequently arranged i beauty and delicacy the best engravings, 
in rows more or less like graphic delineations. J Grapnel. A small anchor of several claws. 
Graphite. This substance, under the name used in mooring boats and small craft : also 
of Mack Lead an t Plumbago , is well known in employed in close action between ships for the 
the manufacture of pencils, for which purpose purpose of seizing the rigging of the adversaiy. 
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OraptolltftdsB (Or. ypdtpm, I write, and 
Afoot, stone). These fossil bodies, which have 
been found throughout the Silurian deposits, 
have been , placed provisionally in the class 
Polypi. The axis of the polypary is sometimes 
straight, sometimes spiral, and serrated either 
on one or two sides. They occur in argillaceous 
strata, and it has been conjectured on good 
grounds that they presented a more generalised 
structure, nearer to the ideal type of Polypi, 
than the specially differentiated Sertularians 
and Pennatulidse of the present day. 

Grass Land. In Agriculture, land kept 
perpetually under grass, as contrasted with land 
which is alternately under grass and tillage. 
Perpetual grass lands are generally such as 
from the soil and situation are too moist to be 
ploughed with advantage, or too hilly and ir- 
gular on the surface to be ploughed at all. 
Hence we have hill pastures, and low moist 
meadows. The former admit of very little im- 
provement, excepting that of drainage, and 
occasionally, in low hills, of irrigation ; while 
the latter may not only be drained, but may be 
manured, and in some cases irrigated. [Fas- 
tuhe ; Meadow ; Irrigation.] 

Grass-oil. Some of the Grasses yield odo- 
rous volatile oils, as the Anthoxanthum odora- 
tum. The Andropogon citratum yields the oil 
of lemon-grass , much used in perfumery under 
the name oil of verbena ; and the grass-oil of 
Samur is distilled from the Andropogon cala- 
mus aromaticus or nardoides. 

Orassbopper. [Locust.] 

Orauwacke . A name given by the Ger- 
man geologists to a peculiar variety of fissile 
sandstone, consisting of small fragments of 
quartz, flinty slate, and clay slate, all cemented 
into a kind of stone by argillaceous matter. 
Occurring only in a fixed geological position in 
Germany, or at least being abundant in that 
position, it was long regarded as an important 
rock among those assumed not to contain fossils. 
Like other mechanical rocks, it has no neces- 
sary limit of age, if regarded as a mineral type. 
Most of the deposits so called hare since been 
found to contain* fossils, and belong to all 
periods. [Wacxe.] 

Grave. In Music. [Allegro.] 

Gravel (Ital. gruvella, Fr. gravelle). This 
name is generally given to any accumulation of 
rounded pebbles with sand. Almost all mat- 
ters bo called are of tertiary origin ; but gravels 
may exist of any. geological period. All the 
best gravels of England were formed and de- 
posited during that period when the country 
was covered by glaciers or swept over by ice- 
bergs, and thus gravel and glacial drifts are 
almost synonymous. [Glacial Drifts.] 
Gravel is distributed in patches over England, 
and often in thick beds, having some appear- 
ance of stratification, and containing animal 
remains. Among these, human remains have 
been found in France and parts of England, 
showing that human beings must have over- 
spread Western Europe when the land was in 
a try different form, and when its quadru- 
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pedal inhabitants included elephantB and rhino- 
ceroses. [Flint Implements.] 

Large quantities of pebble beds used as 
gravel, occur in the lower tertiary deposits of 
England, Where true gravel does not exist, 
decomposed granite is often known by the same 
name, but it is a poor substitute. Even broken 
shells are often used near the seaside for some 
of the purposes of graveL 

Gravel. In Gardening, gravel is an im- 
portant article, being that of which walkB are 
formed wherever it can be procured. In se- 
lecting gravel, two qualities are chiefly to be 
sought for ; viz. a good colour, and the property 
of binding.. The most common colour of pit 
gravel is a rusty brown ; and that of river or 
sea gravel, a grey, with different shades of 
white, red, or brown. The best colonr is a 
deep rich yellow, which is that of the gravel of 
Kensington, the stony parts of which are flints. 
The binding properties of gravel depend upon 
the presence of ferruginous clay, and the irregu- 
lar and angular shapes and sizes of the stones. 
Where the stones are round cor oval, with re- 
gular smooth surfaces, they never form a good 
binding graveL 

Gravel, Urinary. [Calculus and Urine.] 

Graver, called also Borin. A sharp tool, 
with a triangular extremity, for cutting the 
lines of an engraving on the copper. [En- 
graving.] 

Graves or Greaves. The sediment of 
melted tallow, composed of the membranous, 
vascular, nervous, and muscular matters blended 
with the fat, and which, not being fusible, are 
easily separated from it by straining ; they are 
made up into cakes, and sold by the tallow- 
chandlers, being chiefly used as a coarse food 
for large house-dogs. 

Gravimeter (Lat. gravis, heavy , and Gr. 
fiirpor, measure). An instrument for ascertain- 
ing the specific gravities of bodies, whether 
liquid or solid. The particular instrument to 
which the term is usually appropriated was 
invented by M. Guyton, who adopted this 
name in preference to areometer or hydrometer , 
because the latter terms imply that the liquid 
is the thing weighed ; whereas, when solids are 
weighed, the liquid is only the term of com- 
parison to which the unknown weight is 
referred. [Hydrometer.] 

Graving Book. A name given, in Hy- 
draulic Engineering, to an enclosure made on 
the side of a river, or of the seashore, into 
which 'a vessel can be floated for examination 
and repairs. There are generally several 
graving docks attached to naval amenals ; and 
they are also in use for the mercantile navy, 
at Liverpool, London, Glasgow, Bristol, Hull, 
Havre, Marseilles, &c. A graving dock in gene- 
ral consists of the lock at the entrance, which 
may be closed either with gates or a pontoon ; 
the altars , as the steps at the side are called, 
and the floor ; the pumping-engine , and the 
tar-melting place. The dimensions given to 
graving docks at Woolwich are 266 feet in 
length, from the apex of the semicircular and 
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to the inside of the gate ; the width at top 80 
feet, at bottom 37 feet; the clear width of the 
entrance 65 feet; the height from the quay 
line to the upper side of the invert, 26 feet 
The sides are, in this case, made in steps vary- 
ing from 9 in. to 16 in. in height, and from 9 
Jo 15 in. wide, excepting the broad altar, which 
is 18 in. wide. There are two staircases for 
the men at the entrance ; one slip for lowering 
the materials at the head, and one on each side 
of the dock ; the walls are, in this case, 4 feet 
thick at the top, and 25 feet 6 inches at the 
bottom. 

Of late, the authorities of some ports, as 
Havre, Carthapena, &c., have introduced a 
system of floating dock, instead of building a 
graving dock in the dry ground. These docks 
consist of a framework, in every respect analo- 
gous to the interior of the latter, which is sunk 
near the ship, and then raised by \he pumping 
out of the water in which the ship floated. 
These can be advantageously applied wherever 
there is a large water surface to be disposed 
of, but they are not applicable when space is 
valuable, nor are they so convenient for the 
approach of materials. Perhaps the most in- 
genious substitute for the ordinary kind of 
graving dock is Clark’s Hydrostatic Dock, 
in which the ship is fastened on a platform 
sunk beneath its keel, and then the whole of 
the platform, ship and all, is raised out of the 
water by hydrostatic pressure, made to act 
upon pillars connected with the platform by 
suspension rods. 

Gravitation, Gravity (Lati gravis, heavy). 
These terms are often used synonymously to 
denote that mutual tendency which all bodies 
in nature have to approach each other, with 
forces which are directly as their masses and 
inversely proportional to the squares of their 
distances. 

That every particle of matter in the universe 
has a disposition to press towards, and, if not 
opposed, to approach to every other, is a fact of 
which we derive the knowledge partly from our 
constant experience of what takes place at the 
earth’s surface, and partly by reasoning from 
the observed motions of the celestial bodies. 
This mutual tendency of all the particles of 
matter to each other is called the attraction of 
gravitation. In reforence to any particular 
body, or mass of matter, the aggregate attraction 
of all its particles is usually called simply its 
gravity . 

Gravity , Terrestrial . — Universal experience 
demonstrates that all heavy bodies, when un- 
supported, fall towards the surface of the 
earth. The direction of their motion may be 
ascertained by a plumb-line ; and it is found to 
be always perpendicular to the level surface of 
the earth, that is, to the surface of stagnant 
water. But the earth is very nearly spherical, 
and a line perpendicular to the surface of 
a sphere must pass through its centre ; hence 
the direction of a body moving in consequence 
of the force of terrestrial gravity is towards the 
centre of the earth. And this is the direction 
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in which it must move if the force of gravity is 
the resultant of the attraction of all the particles 
of terrestrial matter on the falling body ; for it 
has been demonstrated (by Newton) that a 
sphere attracts an exterior body in the same 
manner as if all its matter were condensed into 
a single point at its centre. 

As bodies when left without support fall from 
all heights to which they may be carried, it 
may be inferred that gravity acts on them 
during the whole time of their descent, and is 
therefore a uniformly accelerating force. This 
might also be inferred from the fact, which is 
easily rendered sensible, that bodies which fall 
from a greater height arrive at the earth with 
a greater velocity. But Galileo was the first 
who proved by experiment that the acceleration 
of falling bodies is uniform, and that the spaces 
through which they descend are consequently 
as the squares of the times of descent. Expe- 
riments of this kind are attended with some 
difficulty on account of the resistance of the air. 
In order to render this resistance insensible, 
Galileo caused bodies to descend on planes 
having a small inclination to the horizon, in 
which case (neglecting the effects of friction) 
the velocity is diminished in the ratio of the 
sine of the plane’s inclination. By mounting 
the descending body on wheels, and forming the 
inclined plane of a hard substance capable of 
receiving a perfect polish, the friction may also 
be so much diminished as not to change the 
nature of the motion. But the best method of 
showing experimentally that gravity is a uni- 
formly accelerating force is by means of an ap- 
paratus called (from its inventor) 

AttwoocCa \ machine . This consists 
of a pulley, the axle of which 
turns on friction rollers, and hav- 
ing a groove on its edge to receive 
a string. Over the wheel a fine 
silken cord is stretched, to the 
ends of which are attached two 
equal weights, A and B. In this 
state the weights counterbalance 
each other, ana no motion ensues; 
but if to one of the weights a small weight m 
be added, the combined weights will immediately 
begin to descend. The motion which now takes 
place is exactly of the same kind with that of 
a body descending freely ; but the velocity is 
diminished in the proportion of the additional 
weight tn to the sum of the three, m. A, and 
B ; for the foroe, which is impressed by the ad- 
ditional weight, is expended in giving velocity 
not only to it, but also to the two weights A 
and B attached to the string. By this machine 
the properties of uniformly accelerated motion 
are experimentally shown to hold true in the 
descent of fallin g bodies ; for if the additional 
weight be such as wfll carry the weight to which 
it is added through 1 foot in the first second 
of time, it carries it through 4 feet in 2 seconds, 
through 9 in 3 seconds, and so on. A proof is 
therefore afforded by this means that terrestrial 
i gravity is a uniformly accelerating force, 
j Terrestrial gravity acts equally on all bodies ; 
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tbit is to say, impresses on all of them an equal 
quantity of motion, whatever their nature may 
be. This property of gravity was also demon- 
strated by Galileo. In different hollow spheres, 
of equal weight and diameter, he enclosed equal 
weights of different substances: the spheres 
were suspended by strings of equal length, and 
made to vibrate in very small arcs, when it was I 
found that the time of an oscillation was the 
same in all of them. Common experience 
would seem to be at variance with this result. 
Light bodies, as feathers, paper, &c., faH slowly 
and irregularly ; and some substances, as smoke, 
vapours, &c., even ascend. But this, as is well 
known, arises from the buoyancy of the atmo- 
sphere. In the exhausted receiver of an air- 
pump a piece of gold and a feather fall with 
the same speed, and strike the bottom at the 
same time. 

Gravity , Terrestrial , Measure of . — Having 
ascertained the law according to which gravity 
acts on bodies at the surface of the earth, the 
next question is to determine its absolute in-, 
tensity, or the velocity which it communicates 
to a body falling freely in a given time. On 
account of the rapidity of the descent of heavy 
bodies, this cannot be done by direct experi- 
ment; nor could Attwood’s machine be em- 
ployed for the purpose with sufficient certainty. 
The only modfi by which an accurate result can 
be obtained is by measuring the length of a 
pendulum which makes a given number of os- 
cillations in a given time. Let l be the length 
of the seconds’ pendulum, ir the ratio of the 
circumference to the diameter, and^ the accele- 
rating force of gravity, that is twice the space 
through which a body falls by the action of 
gravity in the first second of time ; then [Pen- 
dulum] we have the equation g = hr *. Now the 
length of the pendulum vibrating seconds of 
mean solar time in London, in vacuo, and re- 
duced to the level of the sea, has been deter- 
mined to be 39T393 British standard inches ; 
and ir =314159; therefore g is found — 386*3 
inches, or 32J feet. The height, therefore, 
through which a body would fall in vacuo in a 
second of time at London is half of thiB quantity v 
or 16^ feet It will be observed, however, 
that this value of g does not express the whole 
of the earth’s attraction, a small part of which 
(about the 1 -464th) is counteracted by the 
centrifugal force corresponding to the latitude : 
it is the force of gravity diminished by the 
centrifugal force, or what is properly called 
gravitation. 

From experiments made with the greatest 
care, it appears that the extreme amount of 
the variation of the graviuting force between 
the equator and the polej is one part in 194 of 
the whole quantity ; that is to say, any body 
which at the equator weighs 194 pounds, if 
transported to the pole would weigh 195 pounds. 
The difference of gravitation, therefore, at the 
equator and the poles, is expressed by the frac- 
tion y$ 7 * Now it has been demonstrated by 
Newton that the ratio of the centrifugal force 
at the equator to gravitation there is This 
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is considerably smaller than the fraction 
but the difference, which is arises from the 
oblate figure of the earth, m consequence of 
which a body placed at the pole is at a less 
distance from the centre than one at the equator, 
and is therefore attracted more than it would 
be at the equator, even if the earth stood still, 
and there was consequently no centrifugal force. 
From this it may be readily understood that 
the figure of the earth is determinable by 
measuring the intensity of gravitation under 
different latitudes. [Degree ; Earth.] 

Gravitation , Universal. — Galileo, who bad so 
fully succeeded in exploring the nature of ter- 
restrial gravity, did not suppose that its action 
extended to bodies beyond the immediate 
vicinity of the earth. The more speculative 
genius of Kepler led him to speak of gravity as a 
force acting mutually from planet to planet, and 
particularly from the earth to the moon ; and 
he even supposed the tides to be produced by 
the gravitation of the waters of the sea towards 
the moon. He did not, however, suppose it to 
have any concern in the regulation of the celes- 
tial motions. Hooke also supposed the heavenly 
bodies to have a gravitation to each other ; but 
his notions respecting its nature were inaccurate, 
and he did not attempt to define the law of its 
variation. This great discoveiy was reserved 
for Newton. While meditating on the nature 
of this force, the thought occurred to him that 
since gravity is a tendency not confined to bodies 
on the very surface of the earth, but reaches 
even to the summits of the loftiest mountains 
without its intensity or direction suffering any 
sensible change, may it not reach to a much 
greater distance, and even to the moon ? Before 
this question, however, could be answered, it 
was necessary to suppose a law according to 
which its intensity diminishes. Newton soon per- 
ceived that this law would require the force of 
gravity to diminish exactly as the square of the 
distance increases ; or that the attractive force 
of the earth at the distance of the moon must 
be as much less than it is at the surface of the 
earth, as the square of the radius of the earth 
is less than the square of the moon’s distance 
from the earth. In a general way, the hypo- 
thesis is easily verified. The moon’s orbit 
differs not much from a circle whose radius is 
equal to 60 times the semi-diameter of the earth, 
and the circumference of her orbit is therefore 
about 60 times the circumference of a great circle 
of the earth. Now the diameter of the earth 
being nearly 8,000 miles, and the period of the 
moon’s revolution being 27 d. 7h. 43 m., it is 
easy to compute that the versed sine of the arc 
described by the moon in a minute (which is the 
same as her deflexion from the tangent or straight 
line which she would describe if there were no 
force attracting her to the earth) is 16^ feet. 
But the mean distance of the moon from the 
earth being 60 times the distance of heavy 
bodies at its surface from its centre, and her 
gravity increasing inversely as the square 
of the distance, her gravity would be 60 x 60 
times greater at the surface of the earth than 
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at her present mean distance, and therefore of physical science has attained, that there is no 
would carry her through 60 x 60 x 16*1 feet in irregularity in the motions of the bodies of the 
a minute near the surface. But by what was solar system, no deviation from their mean state 
proved by Galileo respecting the descent of appreciable to the most delicate astronomical 
heavy bodies, the same force would cany her observations, which has not been explained, 
through 60 x 60 times less space in a second j and its period and amount accurately calcu- 
than in a minute ; and therefore the same force lated on the principle of universal gravitation, 
which compels the moon to move in her orbit ] according to the law discovered by Newton, 
about the earth, supposed to vary according to . [Planet.] 

the inverse square of the distance, would cause The effects of gravitation, as manifested in 
her to fall, near the surface of the earth, through ! the influences of the celestial bodies on each 


16*1 feet in a second. Now this is exactly the 
space through which heavy bodies descend in a 
second ; therefore the moon may be retained in 
her orbit by the power of terrestrial gravity. 

Newton, however, did not allow the argument 
for universal gravitation to rest on loose con- 
siderations of the lunar orbit as a circle de- 
scribed with an average velocity about the 
earth. He demonstrated that bodies moving 
under the influence of an attractive force which 
diminishes according to the inverse square of 
the distance must describe conic sections having 
a focus at the centre of force, and observe the 
laws of motion which Kepler had discovered to 
belong to the planetary orbits. He succeeded 
also in proving that some of the principal in- 
equalities of the, lunar and planetary orbits are 
necessary consequences of the mutual gravitation 
of the different bodies of the system to each 
other ; and that the same mysterious power not 
only regulates the motions of all the planets 
and satellites in space, but also determines the 
figure of the earth, causes the precession of the 
equinoxes, and produces the tides of the ocean. 

Assuming the different bodies which compose 
the solar system to be acted upon by their 
mutual gravitation, according to the law pro- 
posed by Newton, namely, that each body at- 
tracts every other with a force proportional to 
its mass directly and to the square of the dis- 
tance inversely, the determination of the motions 
of the several planets and satellites becomes a 
question of pure geometry when the requisite 
data are determined by observation. If, how- 
ever, the problem were required to be Bolved in 
its most general terms, and it were necessary to 
consider simultaneously the effects of all the 
bodies in the system, the difficulties of calcu- 
lation would be * enormous, and in fact no 
methods of analysis hitherto discovered would 
be sufficient to grapple with them. Fortunately 
the actual condition of the system is such as 
to afford great simplifications. The principal 
planets are isolated in space, at great distances 
from each other, and their masses are veiy small 
in comparison with the mass of the central body ; 
so that the effects of their mutual attractions 
are not such as to alter the general elliptic form 
of their orbits, but merely produce small pertur- 
bations of their orbits and motions, which admit 
of being separately computed. “By availing 
themselves of these favourable conditions, 
mathematicians have succeeded in expressing 
the whole of the complicated movements of the 
planets and satellites by analytical equations ; 
and such is the perfection to which this branch 
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other, enable us to form several conclusions 
respecting its nature and mode of action. That 
gravity belongs not only to matter in the aggre- 
gate, but to every particle of which bodies are 
composed, is rendered evident by the manner in 
which the moon disturbs the waters of the 
ocean. Let E be the earth, and M the moon. If 
the moon’s gra-' 
vity acted only 
on the aggregate 
'mass and not £ 
on each particle, 
it would have 
no effect on the 
figure of the earth, and consequently no tide 
would be produced. But the action of the 
moon on the different parts is unequal. p Those 
at a, which are nearest the moon, are more 
attracted than those at the centre c ; which 
again are more attracted than the parts at b t 
which are farthest from the moon. The con- 
sequence is, that a fluid particle at a is drawn 
away as it were from the general mass, and an 
accumulation takes place at a'. For the same 
reason, the attraction at c being stronger than 
at b, the mass of the earth is drawn away from 
the parts at b, and the fluid is in a manner left 
behind, and accumulates at b\ Hence we per- 
ceive the reason why it is -high water on oppo- 
site sides of the earth at the same instant of 
time. Jn fact, in consequence of the moon’s 
attraction, the fluids on the surface of the earth 
have a tendency at eveiy instant to arrange 
themselves in the form of an elongated spheroid, 
the greater axis of which points towards the 
moon. 

It is also proved by astronomical phenomena 
that gravity is a force which ib transmitted from 
body to body, not successively, but instan- 
taneously. Were gravity transmitted with a 
measurable velocity, the rate of velocity would 
sensibly affect the secular variation of the mean 
motion of the moon. By a comparison of the 
results of theory with observation, Laplace 
found that the velocity of the attracting force, 
if not infinite, must be at least fifty millions of 
times greater than the velocity of light. (Mh. 
Celeste, liv. xvi.) 

Another question which may be pul with 
regard to the nature of gravity is, whether its 
action is in any degree modified by the inter- 
position of the substances through which it 
penetrates! ? For example, whether the attrac- 
tive force of the earth, which must penetrate 
the whole substance of the moon before its 
influence reaches the particles on the opposite 
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«ide of that body, acta with the same intensity 
on those particles as on those nearest the earth, 
regard being had to the law of the distance ? 
Now, if the attractive force suffered any dimi- 
nution in passing through the lunar sub- 
stance, the parallax would thereby be affected ; 
but, from the amount of the parallax, it is cer- 
tain that the intensity of terrestrial gravitation 
on the different molecules of the moon suffers 
no variation, excepting what arises from the 
different distances of the molecules. It may 
therefore be considered, says Laplace, as suffi- 
ciently established that the force of gravity is 
of so subtle a nature that the densest bodies of 
the universe offer no obstacle to its free passage. 

A third conclusion is, that the law of gravity 
is not modified in any respect by the different 
natures of the celestial bodies. If the action of 
the sun on the molecules of the earth differed 
only by a millionth part from its action on the 
molecules of the moon, the difference would 
occasion a variation of the sun’s parallax amount- 
ing to several seconds. But the supposition of 
any such variation is impossible. It follows, 
therefore, that the gravitating force of the sun, 
in equal times and at equal distances, impresses 
equal velocities on the earth and moon. It is' 
also demonstrated from the theory of Jupiter and 
Saturn, that Jupiter acts on Saturn according to 
the same law as on his own satellites. Gravity 
is therefore a force altogether independent of 
the nature of the substances on which it acts. 

Gravity, Centre of. [Centre of Gra- 
vity.] 

C rarity, Specific. The specific gravity 
of a body is the ratio of its weight to the 
woight of an equal volume of some other body 
assumed as a conventional standard. The 
standard usually adopted for this purpose is 
ure distilled water at a given temperature, 
n England the temperature is generally taken 
at 62° of Fahrenheit’s scale ; the French take 
it at 32°, or that of melting ice ; sometimes at the 
temperature at which its density is the greatest 
(about 39*4° of Fahrenheit). The temperature 
of 32° is by far the more convenient, inasmuch 
as it can be easily maintained without varia- 
tions ; whereas it is hardly possible to perform 
experiments at the exact temperature of 62°, 
in consequence of the continual variations of 
the temperature of the air. It is only, how- 
ever, when very great precision is required, 
that it is necessary to make the experiment 
with water at any particular temperature ; in 
general it is sufficient to note the temperature, 
and apply a correction depending on the known 
density of water at the different degrees of the 
thermometric scale. 

The most obviouB method of ascertaining 
the relative weights or specific gravities of two 
different bodies is to immerse them successively 
in a cylindrical or prismatic vessel of a known 
area, containing a liquid of less density than 
either. When a solid is immersed in a liquid, 
the liquid occupies as much more space than it 
did before as is exactly eaual to the bulk or 
volume of the body ; ana therefore by im- 
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mersing equal or known weights of different 
bodies in a vessel of the form specified, the 
relation between the heights at which the 
liquid stands will give the relation between 
their densities. This was the method proposed 
by Archimedes for solving the famous problem 
of the crown of Hero. 

The method now employed is susceptible of 
far greater accuracy. It depends on this prin- 
ciple, that a body when immersed in a fluid 
loses just as much of its weight as is equal to 
the weight of an equal volume of the fluid. 
To obtain the specific gravity of a solid body, 
therefore, its weight in air must be divided by 
the loss of weight which it sustains when 
weighed in pure water. 

The process of finding the specific gravity of 
any solid body denser than water is rendered 
very simple by means of the hydrostatic balance. 
When the solid is less dense than water, its 
weight in that liquid cannot be ascertained 
directly ; but it may be found by attaching 
the body to another sufficiently dense to cause 
both to sink. 

In like manner, the specific gravity of a solid 
in the state of powder may be found by placing 
it in a vessel whose weight in air and in water 
has been previously determined. 

The specific gravity of a liquid may be 
found in several ways by means of the hydro- 
static balance. One way is equivalent to finding 
the ratio of the density of a suitable solid body 
first to water and then to the liquid to be 
experimented on. 

Another method is to take a phial of known 
weight, and weigh it when filled with water ; 
the increase of weight is of course the weight 
of the water. It is then filled with the liquid, 
and again weighed, and the weight of the con- 
tained liquid thus ascertained. We have then 
the weights of equal bulks of the water and 
the liquid, whence the ratio of their specific 
gravities is known. 

For many practical purposes, and especially 
for determining the specific gravities or strengths 
of spirituous liquors, it is necessary to have 
recourse to more expeditious methods than that 
of the hydrostatic balance. In such oases the 
instrument called an hydrometer is employed. 
[Hydrometer.] 

The specific gravities of the gaseous fluids 
are usually determined in terms of that of at- 
mospheric air. The difference between the 
weights of a flask when exhausted of air by 
means of the air-pump and when filled with 
the gas gives the weight of the gas which it 
contains. J3ut experiments of this kind require 
to be made with great care, as they are much 
affected by small variations of the temperature, 
pressure, and hygrometric state of the atmo- 
sphere. For a detailed account of the method 
of proceeding, and the manner of applying the 
requisite corrections, see Biot’s Traitt de Phy- 
sique , tome i. 

Grayling*. [Salmon.] 

Grasloso (Ital.). In Music, an instruction 
to the performer that the music to which this 
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word is affixed is to be executed elegantly and 
gracefully. 

Great Circle galling. In Navigation, 
the shortest distance between two places on 
the surface of the earth is the arc of a great 
circle passing through them. If the latitudes 
and longitudes of the two places are known, 
this arc may be readily calculated by the com- 
mon rule in spherical trigonometry for finding 
the third side of a spherical triangle when the 
other two sides and the included angle are 
given. The practical inconvenience of sailing 
on a great circle arises from the necessity of 
continually altering the course ; this, however, 
may be partly obviated by taking two or more 
points on the arc, and finding the latitude and 
longitude of those points ; then, by the common 
rules of navigation, finding the course and dis- 
tance from the place of departure to the nearest 
point marked on the arc : thence the course and 
distance to the next point, and so on. The sum 
of the distances described on these several 
courses will not differ much from the shortest 
distance. By proceeding in this manner as far 
as it is practicable, the advantage of sailing 
close to the arc of the great circle, and thus of 
shortening the distance, may be obtained with- 
out any difficulty. (Jeans’ Navigation.) 

Great Oolite. [Oolite.] 

Great Primer. In Printing, the name of a 
kind of type six sizes larger than that used in 
this work. [Type.] 

Greaves (Span, grevas ; in the dialect of 
Burgundy, gr&ve still signifies shin). Pieces of 
armour for the protection of the leg. That 
they were generally used by the Acheean war- 
riors in the Homeric age, is shown by their 
common epithet €ufrrijpi5e?, or well-grcaved. 
Examples found at Pompeii are of metal highly 
ornamented. In the fourteenth century they 
were made of metal or leather, and their Low 
Latin name was bainberga , from the German 
beinbergen. 

Greaves. [Graves.] 

Grebe. [Podiceps.] 

Grecian A rcbtteotnr e. [Architecture, 
Grecian.] 

Greek Cborcb, The. Comprises the great 
bulk of the Christian population of Russia 
and Greece, Servia, Moldavia, and Wallachia, 
besides various congregations scattered through- 
out the provinces of the Turkish and Austrian 
empires. Some of these acknowledge the pa- 
triarch of Constantinople as their head ; others 
are under local patriarchs. The Byzantine 
patriarch, although possessing a certain spiri- 
tual supremacy ever such an extensive com- 
munity, has never ventured to assert any claim 
to the temporal power so long wielded by his 
rival at Home. His ambition was curbed in 
the first instance by the jealousy of the em- 
perors, with whom he was brought into closer 
contact ; and since the Mohammedan conquest 
the state of weakness and poverty into which 
the Christian church in Turkey has been 
thrown has annihilated all views of aggrandise- 
ment. In earlier times, however, tne Con- 
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stantinopolitan pontiff- clearly showed that 
they did not lack the will to raise themselves 
to a station in the East on a level with the grow- 
ing authority of the jropes in the West. The 
origin of the separation which has now pre- 
vailed for many hundred years between two such 
important sections of Christendom as the Latin 
and Greek churches, agreeing as they do in most 
of their fu ndamen tal principles, is to be attributed 
to the rival pretensions set up by the bishops of 
the two imperial cities, and dates almost from 
the foundation of the younger capital. 

As early as the year 461 the council of 
Chalcedon assigned Asia Minor, Pontus, Thrace, 
and the frontiers of Illyricum for the extent of 
the spiritual jurisdiction of the church of 
Byzantium, and conferred upon its bishop 
the honours and privileges which had been 
already conceded to the pope of Rome. The 
patriarchs of Antioch and Alexandria main- 
tained at this period an independent authority ; 
but were gradually reduced under the predo- 
minant influence of the patriarch of the East. 
The aggressions, however, of the rival pontiffs 
did not proceed pari passu : the Roman, being 
farther removed from the imperial authority, 
which was seated at Ravenna, assumed by de- 
grees a direct temporal authority over the 
neighbouring districts ; and this assumption led 
the way to the prodigious indirect supremacy 
which he usurped after the lapse of several 
ages. The Constantinopolitan, on the contrary, 
was always strictly watched, and fettered by 
the proximity of the Eastern emperors ; and 
the extension or declension of the patriarchal 
authority depended in most cases more upon 
the particular character of the wearer of 
the crown than of the mitre. The first 
doctrinal ground of dispute was the asser- 
tion of the Latin church, about the beginning 
of the ninth century, of the double procession 
of the Holy Ghost from the Father and the Son. 
The word filioque , first surreptitiously inserted 
into the Constantinopolitan creed many yean 
after its promulgation, became the badge of the 
Western church; but whatever apparent ad- 
vantage this forgery might give to the opposite 
party, it is very certain that the other dogma, 
the procession from the Father alone, had 
never been declared by a council of the church. 

The discussions produced by this controversy 
were brought to a head by the sudden elevation 
of Photius, a layman, to the patriarchate, by 
the command of the emperor, in six successive 
days he passed through the six preliminary 
orders : he became successively monk, reader, 
subdeacon, deacon, priest* bishop, and finally, 
on the seventh day, was consecrated patriarch ; 
and all this to the violent exclusion of the 
existing pontiff Ignatius. The appointment 
of Photius, who was a man of extraordinary 
talents, alarmed the Pope. The cause of Ig- 
natius was supported in the West; and the 
intruder excommunicated by Nicholas I. The 
thunder of Rome was retorted by a charge, made 
on the part of Photiusagainst the Latin church, 
of five distinct heresies. 1. It was objected that 
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tlie Romanists fasted on the Sabbath, or seventh 
day of the week ; 2. That they permitted the 
use of milk and cheese in the first week of 
Lent ; 3. That they forbade their priests to 
many; 4. That they authorised bishops to 
baptise with the chrism, and forbade the 
priests; 5. That they had interpolated the 
creed of Constantinople with the word JUioque, 
and held the doctrine therein implied. 

These proceedings widened the breach which 
had already in fact taken place by the formal 
transference which the emperor had effected of 
several provinces east of the Adriatic, from the 
jurisdiction of Rome to that of Constantinople. 
The Romish party, however, continued still 
powerful in the East, and the intrigues of the 
papal see were frequently successful ; until in 
1054 the mutual excommunications pronounced 
upon each other by Leo IX. and Cerularius 
caused the final separation, which has continued 
to the present day. 

The opinions of the Greek church bear con- 
siderable affinity to those of the Latin. The 
fundamental distinction is the rejection of the 
spiritual supremacy of St. Peter, and the de- 
nial of any visible representative or vicar of 
Christ upon earth. In the view which it takes 
of the procession of the Holy Ghost, it is at 
variance not only with the Roman Catholic 
church, but with the general belief of Protest- 
ants also. It recognises, however, the seven 
sacraments ; authorises the offering of prayer 
to the saints and Virgin; and encourages 
the use of pictures, though forbidding that of 
images. It holds in reverence also the relies 
and tombs of holy men ; enjoins strict fasting 
and the giving of alms, looking upon them as 
works of intrinsic merit; and numbers among 
its adherents numerous orders of monks and 
nuns, but allows, or rather insists on, the 
marriage of its secular priests. It holds that 
modified form of the Roman doctrine of the 
eucharist which is denominated consubstant ca- 
tion ' while it admits the doctrine of purgatory, 
and enjoins the offering of prayers for the 
dead. It administers baptism by immersion. 

The distinctive characteristics of the Greek as 
contrasted with the Roman church are noticed 
byDeanMilman in tho Introduction to his His- 
tory of Latin Christianity. While the tendencies 
of the Western Church were chiefly practical, 
Greek Christianity was pre-eminently specula- 
tive, and ceased, with the extinction of Paganism, 
to be either creative or aggressive. The prac- 
tical illustration of this difference is to be found 
in the remarkably stationary character of the 
discipline, usages, and modes of sentiment, 
not less than of the doctrines, of the Eastern 
church even to the present day. 

The emancipation of the Russian branch of 
the Greek church from the centre of authority 
at Constantinople was gradually effected, and 
may be said to have been complete in the 
middle of the fifteenth century. Tho indepen- 
dence of the church of Greece Proper was 
recognised by Constantinople in 1850. (Stanley, 
History of the Enst'rn Church.) 
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GREENHOUSE 

Greek lire. [Fire, Grebe.] 

Green Clotti, Board of. [Household.] 

Green Bead Ore. The native phosphate 
of lead. 

Green, Bcheele's. An arsenite of copper. 
Mineral green is a subcarbonate of copper, and 
Brunswick green an oxychloride of copper. 

Green Sickness. J Chlorosis.] 

Green Vitriol. The metallic salts of 
sulphuric acid were formerly designated 
vitriols : sulphate of iron ’ was termed green 
vitriol. It is a compound of 1 atom of oxide 
of iron and 1 atom of sulphuric acid : the 
crystals contain 7 atoms of water; hence the 
crystallised salt consists of 36 protoxide of 
iron, 40 sulphuric acid, and 63 water, and 
its equivalent is = 139. Sulphate of copper is 
called blue vitriol ’ and sulphate of zinc white 
vitriol . 

Greenfinch; The Fringilla viridis of Lin- 
naeus. [Frinqilla.] 

Greenheart. The Nectandra Rodiai , a 
tree of British Guiana, which furnishes a valu- 
able wood known as Greenheart timber. It is 
also called the Bibiri-tree. 

Greenhouse. In Gardening, a house wi f h a 
roof and one or more sides of glass, for the pur- 
pose of containing exotic plants which are too 
tender to endure the open air during the greater 
part of the year. The greenhouse being a 
structure of luxury, ought to be for the most 
part situated near the house, in order to be 
enjoyed by the family in inclement weather ; 
and, if possible, it should be connected with the 
flower-garden, as being of the same character 
with reference to use. Its length and breadth 
may be varied at pleasure, but its height should 
never be less than that of the loftiest apartments 
of the house to which it belongs. The best 
aspect is to the south or south-east; but any 
aspect may bo chosen, provided the roof is 
entirely of glass, and abundant heat is supplied 
by art. In greenhouses facing the north, 
however, the more tender plants will not thrive 
so well in winter*, more artificial heat will bo 
required at that season ; and the plants should 
be chiefly evergreens, and other plants that 
come into flower in the summer season, and 
grow or flower but little during winter. In 
most greenhouses the plants are kept in pots 
or boxes, and pet on stages or shelves, in order 
that they may be near the roof, so as to receive 
the direct influence of the rays of light imme- 
diately on their passing through the glass. An 
orangery differs from a greenhouse in having 
an opaque roof, and in being chiefly devoted 
to plants, which, producing their shoots and 
flowers in the summer season and in the open air, 
are set in the orangery merely to preserve them 
through the winter. Such a structure might 
with more propriety be termed a conservatory ; 
but custom in the present day has applied this 
term to buildings with glass roofs in which 
the plants are not kept in pots, but planted in 
tho free soil, and in which a part of them are 
encouraged to grow and flower in tho winter 
months. [Orihoeuy and Conservatory ] 



GREENLANDITE GRETNA GREEN - MARRIAGES 

Oreenlandlt*. A variety of the preciouB century of which the number is not divisible 
Garnet. \ by 4. Thus, the years 1700, 1800, 1900, are 

Greensand. In Geology, the name given not leap years ; but 1600 and 2000 are leap 
to two series of rocks belonging to the Cretaceous years, the numbers 16 and 20 being divisible 
period and found below the chalk. The name by 4. The period is consequently 400 years, in 
is derived from the frequent presence, in these the course of which there occur 97 intercala- 
deposits of the cretaceous period, of particles of a tions ; so that 400 years contain 365 x 400 + 97 
silicate of iron of green colour, not unfrequently ■ =146,097 days, and therefore one Gregorian 
producing beds of sand of a greyish green tint, year consists of 365 2425 mean solar days, or 
The greensands are divided into two groups, 365 d. 5h. 49 m. 12 sec. But the true solar 
the upper and lower, the gault intervening, year consists of 365 d. 5 h. 48 m. 49 62 sec. 
[Upper Greensand and Lower Greensand.] The Gregorian year, therefore, errs in excess by 
These names are not generally adopted by the 22*38 seconds ; but the error is not worth taking 
continental geologists, owing to the absence of into account, as it only amounts to one whole 
the characteristic colour in the representative . day in 3.866 years. 

formations. Thus the upper greensand forms | Gregorlte. The Menaccanite of Cornwall, 
a psH of the chalk marl and is hardly distin- discovered by Mr. Gregor, whose name it 
guisfied from it, while the lower is commonly bears. A variety of titanic iron-ore. 
designated Neocomian. Grenade (Fr. from its resemblance to a 

It must not be assumed that a green colour pomegranate). A hollow ball of iron or glass, 
always signalises the sands here described, or about two inches and a half in diameter, 
at any rate that it affects their appearance, charged with gunpowder and furnished with a 
They are frequently (especially the lower green- fuse ; it is often called a hand grenade , being 
sand) of the most brilliant and intense red. thrown by hand from the parapets of besieged 
This is derived from the conversion of the places upon the invaders beneath, 
grains of silicate into peroxide of iron, and is Grenadiers (Fr.). The name given at 
quite consistent with the presence of abundant first to the soldiers who threw grenudes ; but 
green grains a little away from the surface. afterwards conferred on certain troops of the 
Greenstone. A variety of trap-rock. The line, distinguished by peculiarities of dregs, ac- 
constituent parts of greenstone are hornbhnde coutrernents, &c. The name originated with the 
and imperfectly crystallised felspar, the felspar French in 1667, but was speedily adopted into 
being abundant. Augite sometimes replaces all the armies of Europe ; and wherever it has 
the hornblende, producing doltrite. [Trap- been introduced, the finest men of a regiment 
rock.] have always been selected to form what is 

Gregarious (Lat. gregarius, from grex, a called the grenadier company. Until recently 
flock). In Zoology, those animals which are each regiment of the line in our service had 
found in company with each other; used in a grenadier company ; now the name only re- 
opposition to solitary. mains in the ‘ Grenadier Guards^’ 

Gregorian Calendar. The reformed Gres. The French name for a sandstone 
calendar of the church of Rome, introduced by or a grif* Thus the new red sandstone is 
Fope Gregory XIII. in 1582, in which, the called la nouveau gris rouge ; the gr&s of 
error of the civil year of the Julian calendar Fontainebleau is also a well-known member 
was corrected by the omission of three inter- of the tertiary gr&s. 

calary days in four centuries, and the moon’s Gressorial. In Ornithology, is applied to 
age, with the time of Easter, with the other the feet of birds which have three toes 
movable feasts depending on it, indicated by forward, two of which are connected, and one 
the table of epacts. [Calendar ] behind. 

Gregorian Chant. Introduced by Pope Gretna Green Marriages. In order to 
Gregory the Great about a.d. 600. Thesechants evade the stringency of the English Marriage 
have continued in use in the Western church to Law, after the Act of George II., and to enjoy 
the present day, and form the basis of our the facilities afforded by that of Scotland [Mar- 
cathedral music. (Hook’s Church Dictionary.) riage, Law of], couples from England used to 
Gregorian Bpooh. The epoch or time at have the ceremony performed at the first place 
which the computation by the Gregorian calen- which they could reach in Scotland. Gretna 
dar commenced. This was in March, 1582. Green, on the western border near Carlisle, was 
Gregorian Tslescope. The first and the best known and most convenient The 
most common form of the reflecting telescope, ceremony merely amounted fo an admission 
invented by James Gregory, professor of ma- before witnesses that certain persons are man 
thematics in the university of St. Andrew’s and wife, the only condition necessary to render 
and afterwards of Edinburgh, and described by it a valid marriage being that it should be 
him in his Optica Promota, published in 1663. either preceded or followed by cohabitation. 
[Telescope.] This facility was abolished by 19 & 20 Viet. 

Gregorian Tear. The civil year of the c. 96, which requires twenty-one days’ previous 
Gregorian calendar. In the Gregorian calendar residence to render such marriage valid. The 
the common year consists of 365 days, and number of these marriages was stated to be 
every fourth year is a leap year, or contains on the average 300 or 400 a year at Gretna 
366 days, excepting the last years of every alone ; but with those which took place at other 
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places along the border amounted to about 
600 a year. 

Orawla (after Dr. Grew, a physiological 
botanist of the seventeenth century). Of this 
genus of Tiliacca, two species, G mpida and 
asiatica, yield small red acid fruit* commonly 
used in India for flavouring sherbet Some of 
the species have a fibrous inner bark, which is 
used for rope-making, &c. ; and the wood of 
G. elastica is very strong and elastic. They 
are widely dispersed, but not found in America. 

Grey stone Lime. The name given by 
London builders to the lime made from the 
chalk marl quarried at Dorking, Merstham, or 
Godstone. It is of the same nature as the j 
clunck lime of the midland counties ; it is 
moderately hydraulic, containing about eight 
per cent, of the silicate of alumina. It swells 
a good deal in slaking, and gives out much 
heat. 

Oreywaoke. [Grauwacke; Geology.] 

Ortas. The Anchovy Fear of Jamaica is 
the produce of G. catdifiora. The fruits are 
pickled and eaten like mangos. The genus 
belongs to the Barringtoniacece. 

Griffin (Gr. ypH). A fabulous animal re- 
presented with the body and feet of a lion, the 
head of an eagle or vulture, and as being fur- 
nished with wings and claws: The griffin 
belongs more to romantic than classical my- 
thology. It plays a prominent part in the 
fairy tales ana romances of the middle ages ; 
and, like the dragon which was fabled to guard 
the golden apples of the.Hesperides, its chief 
duties consisted in watching over hidden trea- 
sures, and in guarding captive princesses, or 
the castles in which they were confined. It has 
been adopted into the language of heraldry, 
where it constitutes a prominent feature in 
the armorial bearings of many princely and 
noble families. 

Griffiths* Mixture. The mistura ferri 
composita of the London Pharmacopeia ; it is 
a useful ferruginous tonic, deriving its efficacy 
from the protocarbonate of iron. 

Ortlse. [Salmon.] 

Grimace (Fr.). In Painting and Sculp- 
ture, an unnatural distortion of the counte- 
nance, from habit, affectation, or insolence. 
The ancient comedians wore masks fashioned 
into the most exaggerated grimaces. (Fico- 
roni, Le Maschere Scenic he #c. & Antichi Ro- 
mani, Borne 1736.) 

Grinders. [Teeth.] 

Gripe. The fore foot of a ship . — To gripe , 
the tendency of a ship to bring her head up 
to the wind when carrying sail on the wind. 

Gripes. On Shipboard, the apparatus of 
ropes, hooks, &c., by which boats are fastened 
to the upper deck during stormy weather. 

Grlsette (Fr.). Originally a dress of 
coarse grey cloth ; but the word was afterwards 
applied to denote the women who wore them. 

Gristle. [Cartilage.] 

Grit (A.-Sax. greot). Any variety of stone 
made up of minute grains cemented together, 
uia v com ouioutl v be called by this name. Coal 
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grit is a sandstone of the coal measures ; calc 
grit , a limestone of the oolitic series. 

Groat (Dutch grote, originally grote schware, 
the great schware, as distinguished from the 
little schware, of which there were five in the 
grote or groat J. An old English silver coin 
equal to id. of our presont money. It was 
introduced by Edward III. about the year 1361, 
and has lately been again adopted and issued from 
the Mint : the first coinage of these modem silver 
groats or fourpenny pieces took place in 1835. 

Groata. The seeds of OatB prepared ns 
an article of food, by depriving them of their 
husks or hulls. 

Groin. In Architecture, the line formed 
at the intersection of two arches which cross 
each other at any angle. 

Grommet On Shipboard, a ring or loop 
made at the end of a piece of rope by inter- 
splicing the strands. 

Gronlng enlsta. In Ecd esiastical History, 
a subdivision of the sect of Anabaptists. 

Groom (Dutch grom, a youth). A name 
now usually applied to servants who are em- 
ployed about horses. The groom-porter was 
an officer of the royal household in the lord 
steward’s department, whose place is said to 
have succeeded that of the master of the revels. 
Groom is still the denomination of several 
officers of the royal household, chiefly in the 
lord chamberlain’s department ; such as grooms 
in waiting, groom of the stole or robes, &c. &c. 

Groove (Dutch, groeve, a furrow ; Ger. 
grube, a pit , from graben, to dig). In Archi- 
tecture, a sunken rectangular channel. It is 
usually employed to connect two pieces of wood 
together, the piece not grooved having on its 
edge a tongue, or projection, whose section cor- 
responds to and fits the groove. 

Groove. Every rifled firearm has two or 
more grooves, cut in a spiral direction in the 
interior of the barrel. The parts of the barrel 
between the grooves are called lands. 

Gr o w. In Commerce, the number of twelve 
dozen. 

Gross Weight In Commerce, the weight 
of goods with that of the dust and dross, or of 
the cask, &c. f in which they may be contained. 
Out of this weight the allowance is made for 
tare and tret 

Grossbesk. [Fringilla.] 

Orosauiarls (Lat. grossulus, a small fig. 

A green garnet found in Siberia. 

Grossularlaoeee ( Gross ularia, an old name 
of one of the genera). A natural order of shrubby 
Exogens, natives of most parts of the world, ex- 
cepting Africa and the tropics, and distinguished 
among epigynous Exogens by their pulpy fruit 
and parietal placentae. They were formerly con- 
founded with Cactacea , and have been placed 
by Yon Martius between Saxifragacea and 
Onagracet b ; but Lindley makes them the type 
of a distinct alliance. The Gooseberry, Ilwes 
Grossularia , and the Currant, Ribes rubrum and 
nigrum, are well-known fruits of this order, to 
which also belong many beautiful hardy shrubs 
common in our gardens, 



GROTESQUE 

Grotesque (Fr.). In. the Fine Arts, a 
term applied to capricious .ornaments, which as 
a whole have no type in nature ; consisting of 
figures, animals, leaves, flowers, fruits, and the 
like, all connected together. So called from 
being discovered in the ancient grottoes. 
[AbabbsquxJ 

Grotto (Ital.). The name given to subter- 
raneous natural excavations formed in the 
heart of mountains or other places. Many of 
these cavities are famed for the mephitic exha- 
lations that issue from them, and to this class 
belongs more especially the Grotto del Cane, 
near Naples ; but there are others not less cele- 
brated for their beauty and grandeur, of which 
the grottoes of Antiparos and Fingal are well- 
known examples. In picturesque gardening, 
the term ia applied to an artificial or ornamen- 
tal cave or low building intended to represent 
a natural grotto. 

Ground (Ger. grand). In the Fine Arts, a 
word of various application. In Painting, it 
is the first layer of colour on which the figures 
or other objects are painted. The term is 
also applied to the different distances in a 
picture, as fore-ground, middle-ground, back- 
ground. In Sculpture, it is the surface from 
which, in rilievi, the figures rise. In Archi- 
tecture, it is used to denote the face of the 
scenery or country round a building. 

Ground Balt. Balls made of greaves, 
bran, boiled gram, gentles, &e., mixed up with 
clay and thrown into the water, by which the 
fish are brought together upon those spots 
which the angler selects for his sport. 

Ground Gru or Ground Toe. Ice formed 
under peculiar circumstances at the bottom of 
running water. 

The theory of the formation of ground ice is 
attended with some difficulty.' Dr. Farquhar- 
son, who has carefully investigated the facts, 
and given the results of his observations on 
the ground gru of the rivers Don and Leschal 
in Lincolnshire, in two papers printed in the 
Phil. Trans, for 1835 and 1841, is of opinion 
that the ice is formed when the water has gone 
down to the temperature of the freezing-point 
in consequence of the bottom being cooled to a 
still lower temperature through the effect of 
radiation, in the same manner as dry land, 
under a clear sky, js cooled below the tempera- 
ture of the air; and in corroboration of this 
opinion he states, that the formation never 
occurs excepting under a clear sky, and does 
not take place where the stream is shaded by 
bridges or high banks. It has been objected 
to this theory, that ground ice has been ob- 
served in the Neva under a thickness of three 
feet of surface ice, and an additional covering 
of three feet of snow, circumstances under 
which radiation could not take* place ; but Dr. 
Farquharson remarks, that this fact can .form 
no valid objection to his explanation, unless it 
were ascertained that the ground ice was formed 
after the surface ice and fall of snow*, and not 
before. Recent researches on heat have, how- 
ever, rendered this hypothesis untenable, since 
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it has been proved that water is absolutely 
intranscalent to rays of obscure heat such as 
those which Dr. Farquharson' supposes to issue 
from the bottom of the stream. M. Arago, in 
the Annuaire du Bureau des Longitudes for 
1833, after stating the observations which had 
then been collected on the subject* attributes the 
formation to three circumstances: 1. In a body 
of water in motion, the temperature of whien 
is below 39° of Fahrenheit (under which water 
becomes specifically lighter by a further di- 
minution of temperature), the eddies of the 
current throw down the coldest parts which, in 
still water, would remain at the surface, so that 
the whole stream from the surface to the 
bottom acquires the same temperature through 
this mechanical action. 2. The aptitude for the 
formation of crystals on the stones and as- 
perities at the bottom. 3. Less impediment to 
the formation of crystals at the bottom, in 
consequence of the comparatively greater still- 
ness of the water. On this subject see, in ad- 
dition to the works above referred to, Colonel 
Jackson’s paper on the Congelation of the Neva, 
in the Journal of the Royal Geographical 
Society ; Mr. Eisdale’s, in the Edinbu rgh Ne to 
Philosophical Journal , vol. xvii. ; Mr. Weitz’s, 
on the Ground Gru of the Siberian Rivers, in 
the London Geographical Journal ; Mr. Adie’s 
and Prof. Frankland's on Ground Ice, in the 
Journal of the Chemical Society , voL xiv. pp. 
Ill and 113. 

Ground Vlate or Sill. In Architecture, 
the piece of timber which forms the lower part 
of a timber building, into which the upright 
posts or principal timbers frame. 

Ground Swell. An undulation of the 
ocean caused by the continuance of a heavy gale 
of wind. Ground swells are rapidly transmitted 
through the water, sometimes to great distances, 
and even in direct opposition to the wind, until 
they break against a shore, or gradually subside 
in consequence of the friction of the water. 
They indicate; by the direction of their move- 
ment, the quarter in which a storm has raged ; 
and occasionally they are observed to come 
from various points of the compass at the same 
time. 

Ground-tackle. The name applied on 
Shipboard to all the ropes, &c., connected with 
the anchors or other mooring apparatus. 

Grounds. In Architecture, pieces of wood 
let in flush with the plastering, for which they 
serve as a guide ; the mouldings and other finish- 
ings are nailed to them. 

Groundsel. The common name for me 
genus Sent do, but more particularly applied to 
one of our commonest weeds, Senedo vulgaris, 
a plant used in feeding cage-birds. 

Group (Fr. groupe). In Painting, an as- 
semblage of objects, whose lighted parts form 
a mass of light, and their shaded parts a mass 
of shadow : the word is also used to denote any 
adjoining assemblage of figures, animals, fruits, 
flowers, &c. In speaking also of objects of 
different sorts, it is usual to say that one object 
groups with another. Lights in groups should. 
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as well as shadows, be connected together, or 
the necessary repose will be wanting. In 
Sculpture, the wdid group is applied to a design 
in which there are two or more figures. In 
Music, group signifies a number of notes linked 
together at the stems. 

Grouse. [Txtrao.] 

Grout. In Architecture, mortar reduced to 
a state of fluidity by the addition of water ; also 
a mixture of piaster (or fine stuff) putty (or 
coarse stuff) used to finish off the best ceilings, 
and sometimes for setting walls when such 
finish is required. 

Groynes. High timber defences erected on 
the exposed shores of the Bea, or of rivers, 
when they are composed of such materials as 
can be easily removed by the action of the 
currents that may beat upon them. The term 
is also applied to the little jetties sometimes 
erected to defend the banks of rivers when* 
threatened with destruction by the washing 
away of the shore. A groyne is, in fact, a 
projection that is carried out from the banks of 
the sea, or of a river, in a direction perpen- 
dicular, or occasionally inclined, to the set of 
the current ; and it is supposed to act in the 
first case by retaining the shingle, which has a 
tendency to move in the direction of the pre- 
vailing wind ; and in the latter, by diverting 
the channel in the direction required. Groynes 
are much used in the neighbourhood of Brigh- 
ton, Dover, Harwich, Yarmouth, &c. ; they are 
occasionally employed in river defences, as in 
the course of the Rhine, the Orne, .the Mid- 
ouse, &c.; but engineers have of late entertained 
the opinion, that they produce as much harm 
as good in these positions, by creating a back- 
water on the down side, unless they §tre so close 
together as to amount practically to a continuous 
parallel wall. (Minard, Cours de Construction 
des Canaux et dm Rivi&res , ijf-c.) 

Or aides. The name of the family of wading 
birds represented by the stork ( Grus). 

Grummet Wad. In Artillery, a wad 
formed of a circle of rope, rather less in 
diameter than the bore of the gun for which 
it is intended, with two cross-pieces project- 
ing a little beyond the exterior of the circle. 
These wads are used in firing cold shot from 
smooth-bored guns, when the elevation is less 
than 3°. 

Gras (Lat. the Crane). One of the modern 
constellations in the southern hemisphere. 

[CoNSTEI/LATlON ] 

Gryllldee (Lat. gryllus, Gr. •ypuAXor, a 
fJPvst). The name of the family of locusts, 
having the genus Gryllus for the type. [Locvst. ] 

Grypanium (Gr. ypv*6s,curind). In Orni- 
thology, the rostrum grypanium is that form of. 
beak in which the culm on is more or less cari- 
nated, and is so continued to the apex of the 
incurved maxilla. 

Grypbaea (Gr. ypwrAt). A genus of Ostra- 
cean Bivalves, remarkable for the curvature of 
the apex or beak of the shell ; it is chiefly re- 
presented by fovsil species, one of which, Gr?/ 
phaa viryuht, characterises, the Kimmeridgd 


GUARANA 

clay, near Oxford, and the upper oolite of parts 
of France. 

Gryptiosls (Gr. ypvir6s). A growing inwards 
of the nails. 

Gaaco. The South American alexipharmic, 
Aristolochia Guaco. The same property has 
also been attributed to Mikania Guaco, 

Gnalaoum (Guaiac, the Guiana name). 
This genus of Zygophyllacea comprises the tree 
which yields Lignum Vita and resin Guaiacum ; 
the first remarkable for its hardness and pon- 
derousness ; the second used medicinally as a 
stimulant in chronic rheumatism, and as an 
alterative. This tree is called G. officinale, 
and produces pinnate leaves and very pretty 
blue flowers. The resin is obtained by notching 
the stem ; it has some chemical peculiarities 
which distinguish it from the common resins, 
especially its property of becoming blue and 
green by the action of certain oxidising sub- 
stances. (Brande, Phil. Trans. 1806.) Its con- 
stituent resins, and the products of its dry dis- 
tillation, are also in many respects peculiar. 

Guana (Port, corrupted from Iguana). The 
local name applied to a large American lizard, 
the Iguana tuberculata , or Laccrta Iguana of 
Linnaeus. 

Guanacbo. [Auchenia.] 

Guano, The dried dung of seafowl, which 
has accumulated for ages on certain tropical 
islands. It was introduced into English agri- 
culture in 1840, and the importation, which 
amounted to 2,000 or 3,000 tons m 1841 and 
1843, has varied from 100,000 to 300,000 tons 
per annum ever since. It is used at the rate of 
from one to three cwt. per acre as a top dressing 
for wheat and other corn crops ; and it is also 
of great service as an addition to the farmyard 
manure for various green crops. Its use. has 
prepared the way for the extension of the arti- 
ficial manure manufacture : and the two to- 
gether have almost revolutionised English agri- 
culture, aud greatly added to the productiveness 
of English soil. It is an excellent manure, 
abundant in nitrogenous compounds, which seem 
principally to consist of urate of ammonia, and 
of the products of the decomposition of that 
salt ; but it is largely adulterated, and many sam- 
ples come into the market which are spurious. 

Guarana. The Paulhnia sorbilts , a South 
American tree, yield seeds which, when pounded, 
made into cakes, and dried in the sun, form 
Guarana bread. Guarana is extensively used 
in Brazil, Guatemala, Costa Rica, and other 
parts of South America, as a nervous stimulant 
and restorative, and also as a material for 
making a refreshing beverage. The active 
principle of Guarana is said by Martius to be 
identical with theme ; but, as far as is known, 
no other substance yields it so abundantly, the 
amounts being 5 07 per cent, as against good 
black tea, which yields 2T3, and coffee from 
0*8 to 1‘00. The Guarana is carried in the 
pocket of almost every traveller ; and when re- 
quired, a small portion is grated on a fish bone 
or scale carried for the purpose, and being 
udded to water, is taken as a substitute for tea. 
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Guarantee. In Law, an undertaking to 
answer for the failure of another. By the 
Statute of Frauds, a person is not liable on a 
special promise in the nature of a guarantee 
unless a written agreement, or memorandum of 
such promise, shall be signed by the party 
making the promise, or some person lawfully 
authonsed by him. See also 19 & 20 Viet, 
c 97. 

Guard* the Imperial. Was formed by 
the emperor Napoleon I. in 1804, from a email 
corps of lifeguards (as they might be termed) 
which had served to defend the Convention, 
the Corps L^gislatif of 1795, the Directory, 
and afterwards the Consulate. Its augmenta- 
tion and equipment' became afterwards one of 
Napoleon’s favourite pursuits. In 1809, he 
divided it into the old and new guard, and as 
soldiers could not be enrolled in the old guard 
except after serving four campaigns in the line 
with distinction or from the preparatory corps 
called the young guard, it was an institution 
of the highest military policy. In the end of 
18 12, the Imperial Guard, old and young, con- 
sisted of 56,000 men ; and its further increase 
was only prevented by the calamities of the 
following years. At the Restoration, the sol- 
diers of the young guard returned to the line ; 
those of the old guard were formed into royal 
Tegiments. The Imperial Guard was revived 
by Napoleon III. in 1864, and portions of it 
took part in the Crimean war in 1856. It 
consists of infantry, cavalry, and artillery. 
The Russian imperial guard forms an entire 
corps d’arm^e, exceeding 50,000 in number. 

Guard* National, of Trance. This 
famous institution was first devised by the 
Municipal Committee of Safety of 1789, which 
sat at the Hotel de Ville, in Paris, before the 
taking of the Bastille. The corps which was 
then raised at first carried green colours, after- 
wards replaced by the tricolor. It was more 
fully organised by a decree of September 1791, 
to be raised by voluntary enlistment, both in 
Paris and the departments, in the proportion of 
one man out of every twenty citizens. The 
staff of the national guard was dissolved by 
the Convention after the 13 Vend^miaire (1795), 
and it was jfiaced under control of the military 
authorities. Napoleon made of the national 
guard a species of military nursery, and large 
portions of it volunteered in 1813 to act beyond 
the frontiers. Under the Restoration the na- 
tional guards were deprived of the privilege of 
choosing their own officers; and in 1827, in 
consequence of their public demands for the 
dismissal of the ministry (Villele’s), they were 
dissolved. In 1848, they were reconstituted 
and enlarged to the number of 100,00.0. Their 
constitution was again entirely altered in 1852, 
and they were placed under government control. 
Eveiy Frenchman is bound to this service from 
fifteen to fifty. 

Guard* Yeomen of the. Wore first 
raised by Henry VII. in 1485, and appear to 
have been the first standing military corps ever 
not on foot in this country. They were at first 
7? 


GUARDS 

fifty men, armed with bows, but afterwards some 
carried halberds, and later arquebusses. These 
were exchanged for partisans (which they now 
carry) in the reign of William III. [Beef- 
eater.] 

Guardian. In Law, he who has the custody 
of such persons as are incapable of directing 
themselves, and especially of infants. These 
may now be said (on the father’s death) to be 
of five classes : 1. Testamentary, or appointed 
by will ; 2. Customary, by local usage ; 3. Ad 
litem, or appointed by a court in order to con- 
duct legal proceedings ; 4. By appointment of 
chancery ; and 5. In tort or by intrusion, as when 
a person wronp fully intrudes in the management 
of an infant’s estate, he must account in chancery 
as if he had been a guardian. The old kinds of 
guardianship at common law are too nearly 
obsolete to need recapitulation. In France, as 
in England, guardianship (tutelle) lasts until 
the full age of twenty-one, unless in case of 
marriage or judicial emancipation. 

Guardian cf Spiritualities. In Eccle- 
siastical Law, the person to whom the spiritual 
administration of a diocese is intrusted during 
the vacancy of the see. 

Guardian of Temporalities. A person 
appointed by the king during the vacancy of a 
see to take care of the goods and profits of the 
same, and deliver an account to the Exchequer. 

Guardians of the Poor. Officers ap- 
pointed in each union, under the Poor Law 
Amendment Act, 4 & 6 Wm. IV. c. 76, to 
superintend the administration of that law. 
[Poor Law.] 

Guards (through the French garder, from 
the Teutonic weardian, to ward or keep). Troops 
attached to the person of the sovereign. Body- 
guards have been an inseparable accompaniment 
’of monarchy from the earliest ages * the Ad- 
rian and Persian monarchs employed them. 
The corps of Argyraspides, or silver- shields, 
were selected by Alexander out of the bravest 
men of his army. The Roman emperors had 
their Praetorian guard. Napoleon fir->t created 
a small troop of body-guards, with the title of 
Guides, while he was yet only general, in his fir^t 
Italian campaign. From this arose by degrees 
the great institution of the Imperial Guard. 
[Guard, the Imperial.] In England, the guards 
(otherwise called household troops ) consist-of 
the life-guards, the royal regiment of lior^o- 
guards, and three regiments of foot-guards. Tho 
first English body-guards were embodied in 
1485 ; the horse-guards in 1550 ; and the foot- 
gunrds in 16C0. Many of the European sove- 
reigns, beforq the French Revolution, had small 
corps of foreign troops which served in this ca- 
pacity. Thus the French kings had, in early 
times, a body of Scotch guards, terfned archers ; 
at a later period, a body of Swiss guards, called 
the Cent-Swisses ; and after the Restoration of 
1815 Bcvcral battalions of Swiss guards wero 
organised for the same service. This system 
has almost disappeared, since the troubles of 
the Revolution have introduced a spirit at once 
more militaiy and more national into the coun- 



GUARDSmP 

cite -and populations of Europe. The pope 
still retains his Swiss guards. 

fflusrdsbip. In a British port, a large ship 
of war on harbour duty appointed to protect the 
ships lying unarmed in the port. 

Ouavfc The fruit of the Psidium Guaiava , 
of which two forms, called pomiferum and pyri- 
ferum , are known, and from the fruits of which a 
jelly is made in the West Indies. [Pstdium.] 
Gudgeon (Fr. goujon). The common name 
of a small species of the Cyprinoid family of 
soft-finned fishes ; haring, like the barbel, cirri 
or feelers at the mouth, and both the dorsal and 
anal fins short, but without a strong bony ray 
at the commencement of either. The species 
consequently forms the type ot a distinct sub- 
genus called Gobio. 

Gudgeon. On Shipboard. [Goodgeon.] 
Gudgeons. Any short pin or bearing part 
of a piece of machinery. The laws of torsion 
are principally directed to ascertain the size to 
be given to these parts of machinery. (Hodg- 
kinson, Tredgold, Rennie, &c.) 

Guebers or Guebres (i.e. Giaours, infi- 
dels). The sectaries of the ancient Persian 
religion, of which the chief peculiarity is the 
worship of fire, are so termed by the Moham- 
medans. They still exist in some of the 
southern and eastern districts of Persia; and 
a colon/ of them, long established at Bombay 
and other parts of the western coast of India, 
has attained to wealth and distinction. These 
■ire termed in India Parsees , from the nation 
from which they originally sprang. The 
"Juebres explain the worship of fire by pro- 
: easing to regard it as a symbol only of the 
Divinity. Their sacred books are termed the 
.'end-Avesta. [Pabsees.] 

Guelder Rose. The Viburnum Opulus 
»f botanists. It is remarkable for having the 
uter flowers of its cymes enlarged and neuter ; 
.n one variety, called the Snowball-tree, the 
vhole cymq becomes barren, forming a globose 
head of snowy flowers. This variety is commonly 
planted in shrubberies, and bears the names 
of Rose de Gueldres, Pellotte de Neige, Boule 
de Neige, &c. 

Guelf, Order of, or Royal Ouelpble 
Order. An Hanoverian order of knighthood, 
founded in 1815 by George IV., then Prince 
Regent It consists of grand crosses, comman- 
ders, and knights, both civil and militaiy. 

Guelft. In Italian History, during the mid- 
dle ages, a political party, the feuds between 
which and the opposite party of the Ghibellines 
long distracted the country. The former name 
is derived from that of the great German house 
of the Wei fa or Guelfs. These, in the twelfth 
century, were dukes of Bavaria, who carried 
on war in Germany with the house of Hohen- 
stauffen, from one of whose castles (Weiblingen) 
the name Ghibelline is supposed to have been 
derived. The latter house having become the 
ruling power in Germany under Frederick I., 
that prince invaded Italy in order to reassert 1 
the rights of the empire; and thus these party 
names, first used in a German feud, were truns- i 
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planted into that country. The chief adver- 
saries in Italy of the house of Hohenstauffen 
were the popes, who thus became the heads of 
the Guelf party ; and in the thirteenth centmy, 
when Frederick II. was involved in contests 
with several successive pontiffs, the struggle 
between the two became a contest between 
the temporal and spiritual power. In that in- 
stance thelatter prevailed ; but the Ghibellines 
remained, notwithstanding, powerful, especially 
in the north of Italy ; and, in the beginning of 
the following century, the invasion of the em- 
peror Henry of Luxemburg added considerably 
to their power. In the early part of that cen- 
tury the leading Ghibelline powers generally 
were, Milan under the house of Visconti, Verona 
under that of La Scala, and the Aragonese 
kings of Sicily ; the chief Guelf states, the re- 
public of Florence, the Angevin kings of Naples, 
&c. Other states were alternately under the 
control of the two parties as they in turn pre- 
dominated. At this time the poet Dante, who 
had embraced Ghibelline principles; not merely 
on party grounds, but from exalted political 
speculation, threw the lustre of his genius ovsr 
the civil feuds of his age. In the course of the 
fourteenth century, especially after the removal 
of the papal seat to Avignon, the original prin- 
ciples of the two parties were entirely lost ; 
while the names continued, and factions bearing 
those appellations constantly agitated the Italian 
cities and monarchies down to the middle of 
the fifteenth century, or even to a still later 
eriod. (Rauiper, Geschichte d-er Hohenstauffen \ 
ismondi, B&publiques Italienncs.) 

Guenon. [Cercopithecus.] 

Guerilla (Span, little war). Petty warfare, 
carried on without a regularly organised army. 
The plan of harassing the French armies by 
the constant attacks of independent bands, 
acting in a mountainous country, was adopted 
in the north of Spain during the Peninsular 
War. It was first reduced into a kind of 
system in 1810. (Napier’s Peninsular War , 
book ix. chap, i.) The bands which conducted 
this desultory warfare were called partidas : 
the name guerilla is, by a misapplication of 
the term, frequently applied to them. 

Guido (Fr.). In Music, the leading part in 
a canon or fugue. 

Guidon (Fr.). The flags or colours of 
dragoon regiments are called guidons. They 
are of silk, the first or royal guidon crimson, 
the regimental cr second guidon the colour of 
the facings of the regiment. From Markham's 
8ouldier f s Acddence t 1645, we find that the 
guidon was the first flag of a commander of 
horse, who when he performed good service 
became permitted to cany a cornet, which was 
a guidon with the swallow-tail cut off, and if 
he was very gallant his cornet was cut square 
into a banner. 

GUldones or Gulden. A society of priests, 
established by Charlemagne at Rome, to con- 
duct pilgrims to Jerusalem, and otherwise to 
help them in their pilgrimage. 

Gullandlna (after M. Guilandin). The 
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Guilandina BonduceHa , an Indian tree, pro- 
duces hard seeds called nicker nuts , which are 
strung into necklaces, rosaries, &c. The kernels 
are reputed to have tonic and febrifugal pro- 
perties ; as also the roots. It forms a prickly 
trailing tree of the Leguminous order. 

Guild or Gild (Sax. gildan, to pay ; 
perhaps from payments made by a member of 
a guild on admission). A fraternity or asso- 
ciation, generally of merchants. The Collegia 
Opificum of the later* Homan empire appear 
to have been societies of this kind, in which 
a body of artisans or traders exercising the 
same craft were united together for purposes of 
mutual assistance, and possessed what we should 
term corporate rights. The Anglo-Saxon guilds 
were voluntary associations for various purposes, 
religious and social as well as commercial. 
The oldest English guild of which the history 
is at all ascertained is said to have been the 
Cnighten guild of London, which has been 
thought by its name to have been a mili- 
tary company ; but this is doubtful, and its 
history is extremely obscure. But the more 
important guilds of later times have been all 
mercantile. The guild-merchant, in many 
boroughs of England, seems to have been a 
trading society, into which all persons wish- 
ing to exercise trade within the borough were 
obliged to be admitted ; and hence, in process 
of time, the freedom of the borough, which 
originally lepended upon mere inhabitancy, 
became connected with admission to the guild, 
and the guild and corporate body of the borough 
became coextensive. A more remarkable 
change took place in the constitution of 
London, where the several trading companies 
by degrees so completely engrossed the govern- 
ment, that admission into one or the other of 
them (the liveried companies) became a neces- 
sary qualification for the exercise of municipal 
rights ; while some relics still remain (such as 
the division of the city into wards) of the more 
ancient state of things. The name guild is still 
preserved in the ancient boroughs of Scotland, 
and the dean of guild is the second municipal 
magistrate of a Scottish borough. The ziinfte 
of German cities, and the trading companies 
of those of France and Italy, have acted an 
equally important part in the history of those 
countries. 

Guillemot. [Ubia.] 

GulUoche (Fr. guiUochis). In Architecture, 
an ornament composed of 
curved fillets, which by re- 
petition form a continued 
series. 

Guillotine (Fr.). The name given to the 
instrument of capital punishment used in 
France; so called from Joseph Ignace Guil- 
lotin, by whom it was introduced into that 
country. This person was born at Saintes, 
and became a physician at Paris, where he 
obtained a certain celebrity in the early 
period of the Hevolution by the strong part 
which he, took- in favour of the jignts^ of 
the Tiers- Eta t. He was in consequence elected 
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a deputy to the National Assembly. When 
that body was occupied in its long discussions 
relative to the reform of the penal code (in 
1790)Guillotin proposed the adoption of decapi- 
tation — up to that time used only for nobles — 
as the only method of capital punishment 
From sentiments of humanity be recommended 
the employment of a machine which had been 
long known in Italy under the name of mannaja , 
and in other countries also ; for something 
much resembling it had been used in Scotland 
[Maiden], and in England within the juris- 
diction of the borough of Halifax. The Assem- 
bly approved the idea, and the machine was 
adopted, to which the Parisians have given the 
name of Guillotine , and of which Guillotin is 
most erroneously supposed to have been the 
inventor. It consists of two upright pieces of 
wood fixed in a horizontal frame ; a sharp blade 
of steel moves up and down by means of a 
pulley in grooves in the two uprights ; the 
edge is oblique instead of horizontal. The 
criminal is laid on his face, his neck im- 
mediately under the blade, which severs it 
at a blow from his body. It is equally a 
vulgar error that Guillotin perished by the 
instrument which bears his name. He was 
imprisoned during the Heign of Terror, but 
released at the revolution of July 1794; and 
died in 1814, after founding the association 
termed the Academy of Medicine. (See the 
articles on this snbject in Croker’s Essays on 
the French Revolution .) 

Guinea. An English denomination of 
money , formerly a coin, but now disused. Its 
value is 21*. The coin weighed 129$ grains, 
and contained 118*7 grains of pure gold. 
Guineas were first coined in the reign of 
Charles II. (1662) of gold brought from 
Guinea ; whence the name. 

Guinea Ben. [Mxleagius.] 

Guinea Pepper. A species of Capsicum . 

Guinea Pig. [Cavla.j 

Guinea Worm. The Filaria medinensis. 
A worm which affects the skin, especially of 
the legs, in warm climates. Whilst it remains 
under the skin, this worm produces little un- 
easiness, till a part suppurates, and it puts 
out its head ; much pain is experienced on 
attempting to draw it out, especially if it be 
broken. 

Gulsards. In Scotland, actore in masque- 
rades, answering to the Morrice dancers of 
England. 

Guitar (Lat. cithara, Gr. itiddpa). A musical 
stringed instrument, the invention of which is 
attributed to the Spaniards. The strings are 
stretched over a body much larger than the 
violin, but of somewhat similar shape; the 
strings, which are more in number than in the 
violin, and are not carried over so high a 
bridge, are struck or pulled with the fingers. 

Gula. In Architecture. [Gola.] 

Guxa (Lat.). In Zoology, the region of 
the throat nearest the lower jaw. 

GuldliT* The or ems. These theorems 
given originally- by Pappus, and merely repro- 
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duced and verified by Quldinus in his work 
J)e Centro Gravitatm 1686-41, form the foun- 
dation of the so-called JB ary centric method 
of determining the superficial area, rand the 
volume of a surface of revolution. They may 
be thus enunciated : — 

1. The area of the surface of a solid of re- 
volution is equal to the TeCtangle under the 
generating arc, and the circumference of the 
circle which the centre of gravity of this arc 
describes. 2. The volume of a solid of revo- 
lution is equal to that of a prism, whose base 
is bounded by the generating curve . and whose 
altitude is the circumference of the circle de- 
scribed by the centre of gravity of the space 
which this curve encloses. 

The demonstrations ctf these theorems were 
not given by Guldinus; they are, however, 
simple, and will be found in most treatises cm 
Mechanics. 

Galea (Fr. gneules ; it is said from the 
red colour of gueule, the throat). laa HmuMry, 
red ; one tatf the colours, OTtmctaares, employed 
in bbmury. lit is equivalent to ruby among 
precious stones, Mars among planets. In en- 
graving, it is represented by a vertical line. 

Golf (ItaL golfo, Gt. Mod. Gr. 

k6\<P*»s). In Physical Geography, a portion 
of the sea nearly enclosed by land. There is 
little- essential difference between bays and 
gulfs, but the former name is more generally 
applied to deep indentations of the land whose 
opening towards the ocflpu is as wide as any 
part of the inlet, whereas gulfs have narrow 
entrances. Other great enclosed portions are 
called Seas [which see]. 

Of all gulfs, the gulf of Mexico is the most 
complete and characteristic. [Mexican Gulf.] 
It is the most nearly enclosed as well blb the 
largest. The Persian gulf is large, and very 
nearly enclosed, lying between Arabia and 
Persia, and receiving the waters of the Eu- 
phrates. The gulf of Siam is much more open. 

Gulf Stream. This name is given to 
a stream current, of extraordinary climatal 
importance to Europe, which comes out of the 
gulf of Mexico, between the islands off the 
coast and the peninsula of Florida, and thence 
within the Bahama bank, parallel to the 
American coast, until it meets the St. George's 
and Nantucket banks, when its course is de- 
flected eastwards. After passing the southern 
extremity of the great bank of Newfoundland, 
it runs in the same direction to about 38° west 
longitude, within the parallels of 36° and 43° 
north. At this point the main stream turns 
to the south-east and south as far as the Azores, 
after which it is lost 

But although the main stream is thus de- 
flected, its influence extends much further. 
Portions of it reach to Iceland, and wash the 
shores of the British islands, where tropical 
fruits have been sometimes landed ; and there 
can l»e no doubt that the permanent influence : 
of this current has produced the genial climate 
of Western Europe, as compared with the ! 
climate in corresponding latitudes on the west I 
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coast of the Atlantic, or on either coast of the 
Pacific. 

The whole range of the Gulf Stream is esti- 
mated at about 3,000 miles in ordinary years. 
It occupies about seventy-eight days in its pro- 
gress, the average rate of motion per hour 
being thus a little more than a mile and a half. 
The velocity, however, varies greatly, being as 
much as five miles an hour as it issues from 
the gulf of Florida, and not more than ten 
miles per day near the Azores. 

The temperature varies, but the Gulf Stream 
is everywhere warmer than the proper tem- 
perature of the ocean at that point. As it 
comes out into the Atlantic, it is from 86° to 
89°Fahr., and is only reduced to 84° when it has 
travelled ten degrees of latitude. After that, 
as it crosses the Atlantic it cools steadily, but 
always retains a part of its initial heat, and is 
constantly warmer than the ocean adjacent. 
The warm moist air over this current of hot 
water, when it is crossed ' by cold currents 
coining from the icy regions to the north, is 
at oner Converted into mist, and thus the 
course of the stream is in pome parts marked 
by cloud and rain. 

Parts of the Gulf Stream, nearer the Ameri- 
can coast than the European, are sometimes 
actually crossed by icebergs, proving that the 
warm current is comparatively superficial, and 
that a cold current sets at right angles to the 
direction of the stream, near enough to the sur- 
face to govern the course taken by the larger 
and deeper icebergs. 

Golf-weed. The Sargassum baccifenim , 
which is found floating in the Atlantic, ana 
occupying more than a quarter of a million of 
square miles. The origin of this mass of sea- 
weed has not been ascertained. 

Gull. [Larus.I 

Gulo (Lat. a glutton , from gula, the gullet). 
A genus of Plantigrade Carnivora, the type of 
which, Gulo arcticus, exists in the Boreal regions 
of the Old and New Worlds. Its fur, under 
the name of wolverene, forms an extensive ob- 
ject of commerce to the Hudson’s Bay trappers. 
The grison ( Gulo vittatus) and the taira ( Gulo 
barbatus) are found in South America. 

Gum (Gt. k6wju). A vegetable product, 
distinguished by solubility in water, and in- 
solubility in alcohol ; it is tasteless and inodor- 
ous. Gum arabic, which is the produce of the 
Acacia v<ra, may be taken as a sample of the 
purest form of gum. It is imported from 
Barbaiy and Morocco. Its specific gravity is 
1‘45. Its solution is viscid, and is termed 
mucilage. Gum is used as a demulcent in 
medicine, and for giving gloss and stiffness to 
linens, silks, &c. It consists of carbon 41 -4, 
oxygen 52-09, hydrogen 5*51 ; or, in other terms, 
of 41-4 carbon and 58*6 water. [Tragacanth.] 

Gum Resin. An exudation from many 
trees, composed of a mixture of gum and resin, 
or of a substance intermediate between the two. 

Gum-tree. The popular name of Eucalyptus, 
an extensive genus of trees of the Australian con- 
tinent, many of which furnish valuable timber. 



GUN 

Goa (for the origin of this word, see 3. The exterior form of the gun, depending on 
Cannon}. Under this general term most of the weight and distribution of the metal; 4. 
the species of firearms are included, the pistol Thepreponderance and position of the trunnions, 
and mortar being almost the only exceptions. 1. The metal should' be hard, elastic, and te- 
Guns, or cannon, began to be used in Europe nacious ; no one of these properties must be 
early in the fourteenth century ; and in the sacrificed for the' Balts of the others. 2. The 
accounts of Edward III. in 1346, there is form, of the bore is cylindrical, modified for 
mention of a handgone . The handgun was a rifled guns : and in all muzzle-loading guns a 
barrel on a wooden stock, and was gradually certain amount of windage is necess&y, to 
developed into the musket. Muskets were at allow of the shot being rammed home. The 
first of a very clumsy construction, being so heavy length of the bore should be such as to allow 
that they could not be levelled and fired from the all the charge to be consumed before the Bhot 
shoulder ; accordingly the soldier was provided leaves the gun, and to give the greatest initial 
with a rest, which it was necessary to carry along velocity to the shot consistent with such lightness 
with him and plant in the ground in order to as is essential in order to work the guns. The 
support the weapon before it could be used. The lengths of guns in our service vary from about 
gun was generally fired with a match; sometimes twelve to twenty calibres; all smooth-bored 
by means of sparks generated by the revolution field guns being seventeen calibres long. 3. 
of a notched wheel of steel, placed directly above The exterior form of the gun should be such as 
the pan containing the priming. Muskets with to distribute the metal so as best to resist 
rests were employed so late as the civil wars the strain of the gas, which is greatest at 
in the time of Charles I. ; afterwards a lighter the breech, diminishing gradually towards the 
matchlock musket came into use; and about muzzle. All guns of recent construction are 
the beginning of the last centmy the troops built on this principle, though the details may 
throughout Europe were armed with firelocks, vary. The quantity of metal varies with 
The barrel forms the essential part of the the nature of the projectile and charge, and 
gun ; and the first requisite to a good barrel is the service for which the gun is intended. The 
strength in the material of which it is made, larger the calibre of the gun, the greater will be 
for safety in using it depends mainly on this the strain exerted on the piece, because while the 
quality. Old horse 6tub-nails are muoh in weight of the ball increases as the cube of its 
request for the formation of musket barrels, and diameter, and the mass of the charge increases 
are sold at a high price to the barrel-forgers, as the cubfc of the diameter of the bore, the 
Formerly the best gun barrels were made in surface acetd on by the strain only increases as 
Spain ; and their superiority was attributed to the square of the calibre, supposing the density 
the excellency of the iron made use of, which of the shot to remain constant, and the charge 
consisted almost exclusively of stub-nails, and to continue to bear the same relation to the 
the old shoes of the horses and mules : but the weight of the shot. Ignorance of this principle 
barrels now made in this country are not inferior has led many to think that success in a small 
to those of any country in the world. The gun or rifle argues equal success in a large piece 
method of making the barreLis this: The iron of ordnance. Guns were formerly njuch orna- 
is first formed into a thin flexible bar, something mented externally ; this practice, which actually 
like a cooper’s hoop, and when heated is plied weakened the metal, while increasing the ex- 
or twisted round a mandril, much in the same pense, has now been abandoned. 4. In our 
manner as a ribbon of leather is turned round service, a certain preponderance on the breech 
the handle of a whip. The Damascus barrels, side of the trunnions has hitherto been given, 
prized for their beauty, though inferior in to keep the gun steady on its carriage ; but the 
strength, are composed of iron and steel in cer- Americans have done away with this, and appa- 
tain proportions laid crossways, and hammered rently wisely, as a gun without preponderance 
together the whole length of the barrel. After is much more easily worked, 
the barrel has been forged, the inside is rendered Until quite recently all guns in bur service 
smooth and perfectly cylindrical by boring, were cast, either iron or bronze. Nowall, with 
The exterior is smoothed by turning in a lathe, few exceptions, are built up of wrought iron. 
By Act of Parliament every gun barrel offered or of steel barrels, with wrought iron outside, 
for sale must be tried by a certain quantity of Guns may be divided into breech-loaders 
powder and weight of shot according to its and muzzle-loaders, smooth-bored and rifled, 
size ; but the best gun makers do not trust to The above principles applyequally to all. The 
this legal test, and subject them to a severer accompanying figure of an ordinary smooth- 
trial by water-proof. For fowling-pieces and bored gun explains the shape and names of 
other guns of the best description the flint lock j the chief parts. The caacablc is from JF to A ; 
is now laid aside, and the percussion lock almost 
universally substituted. 

The principles of the construction of guns or 
cannon have lately been the subject of the 
closest investigation. The main points to be 
attended to in the manufacture of a gun, whether find rrmfnrvtt A to B; trennd reinforce B to C ; 
sn*x>th -bored or rilled, are: 1. The quality of chase C to 1>; mttsclc T> to E; cd is called 
the uiet.il ; 2. The form and length of the bore ; the hneeh ; G the trnmih>n. 





GUN COTTON GUNBOAT 

The peculiarities of construction consequent gun cotton can come into universal use, are : 
upon guns being rifled, and the different systems whether its qualities are permanent under or- 
or rifling, are explained in the article Rifled dinary care, and whether heat or damp produce 
Gunb. For the history of their invention, see loss of strength or dangerous decomposition. 
Cannon ; and for their employment in war, These questions have yet to be decided. As 
Abtillbry. A table of the guns most com- far as is known, gun cotton will explode at a 
monly in use in our service is given in the temperature of 277° Fahr. (gunpowder not till 
article Ordnance. For further information, the 600° Fahr.); it must, however, be ascertained 
reader is referred to Major Owen’s Lectures on whether the heat of tropical climates will injure 
Artillery ; and Ency. Brit, art 4 Gunmaking.* its quality. It can be exploded by percussion 
Oun Cotton (Ft. coton poudre, Ger: if placed between iron and iron, but only the 
scbiesswoll). A highly explosive and in- portion actually struck takes fire. Gun cotton 
flammable substance, discovered in 1846 by will absorb very little damp, and returns to 
Professor Sbhonbein, «f Basle. As at present its normal state on being restored to a dry 
manufactured for military purposes, it is ob- place, whereas gunpowder is destroyed by wet 
tained by impregnating cotton in the form This property is of great value, as gun cotton 
of thread, which has been thoroughly cleansed may be buried or drowned, and made again fit 
and dried, with a - mixture of three parts for use by drying. 

of the strongest sulphuric acid and one part Soon after the invention of gun cotton, the 
of the strongest nitric arid. The cotton is Austrian government appointed a committee on 
steeped in this for about forty-eight hours, the subject, to one of whom, baron von Lenk, 
and then whirled round in a centrifugal ma- the present success of the material is due. 
chine to remove the superfluous moisture. It Some accidents, said to be owing to spontaneous 
is then immersed in cold water, and washed in explosion, caused its use to be discontinued in 
a running stream till no arid is perceptible to Austria. In England, in 1847, Messrs. Hall, 
the taste ; it is now partly dried, and boiled of Faversham, commenced to make it ; bnt an 
for a few minntes in a weak solution of car- explosion caused the manufacture to be aban- 
bonate of potassa, and again restored to the doned. Baron von Lenk’s improvements having 
stream for from fourteen to eighteen days ; attracted notice, our government appointed a 
after which it is washed by hand and thoroughly committee, which is now carrying on a series 
dried. In these operations it is necessary to of elaborate experiments, 
insure: 1. That the cotton be quite dry and The chemical changes which take place in 
pure before it is impregnated with acid ; 2. the cotton under the treatment above described, 
That every particle be - well saturated with are not yet thoroughly understood ; but it ap- 
acid ; 8. That all free and superfluous acid be pears that in the gun cotton manufactured by 
removed. The appearance of the cotton is not Lenk and by Professor Abel at Wtjtham Abbey, 
changed, but it weighs about seventy-seven per three equivalents of hydrogen are replaced by 
cent, more after these operations. hyponitric acid, the result being the formation 

The skeins are now ready to be made up for of a material called trinitro-cellvlose, and de- 
use ; and by # the method in which the cotton is scribed by the formula C 36 H 21 O 30 , NO*. For 
arranged, its explosive power can be regulated, further' details respecting the manufacture and 
Cartridges for cannon, where ignition should uses of gun cotton, see Pyboxilenb. 
be gradual, are made up by winding the cotton Oun Pendulum. In Gunnery, a rest for. 
round hollow cones of wood ; bursting charges a gun, suspended on an axis so as to form a 
for shells, match lines, &c., by weaving the pendulum. When the gun is fired, this pen- 
cotton into a hollow cylinder ; small-arm car- dulum recoils through an arc Vhich is mea- 
tridges in the same way, with layers of paper sured, and so the velocity of the shot can be 
between the webs ; for mining charges a hollow calculated. [Ballistic Pendulum. ] 
twisted rope is used. Oun Tackle. A system of pulleys, con- 

The peculiar advantages of gun cotton for sisting of two single blocks, one movable, the 
military and engineering purposes are : 1. other fixed, the standing end of the fall being 
The comparative absence of Bmoke and re- made fast to the movable block. It increases 
siduum or 'fouling matter:* less heat is evolved the power threefold. 

also than by gunpowder ; 2. One pound of gun Gun-room. In ships of war which have no 
cotton equals three pounds of gunpowder in ward-room, the gun-room is the common dining 
propelling force, and, if the ranges are equal, and dwelling cabin of all officers except the 
the recoil of a gun fired with cotton is much captain and midshipmen. In ships with a 
less ; 3. Though the explosion of gun cotton in ward-room, the gun-room is inhabited by the 
open space has very little effect, its violence junior officers only. 

increases with confinement, so that while it Gunboat. A small vessel carrying not 
may be used as match in the air, it possesses more than four guns, most frequently only one, 
enormous power for blasting, mining, exploding and of trifling draught of water. Steam gun- 
shells, &C. ; 4. While the manufacture of gun- boats, especially when iron plated, are most 
powder is complicated and full of danger, that powerful auxiliaries to a fleet ; their light 
of gun cotton consists only of soaking and draught enables them to approach the shore 
WMsning, and is free from risk, or ascend rivers ; their heavy guns tell with 

The points which must be determined before deadly effect from their near positions; while 
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they themselves, from their diminutive size, can 
scarcely be hit. 

Bo mb vessels differ from gunboats in being of 1 
greater beam or width to withstand the ver- 
tical recoil of the mortars which they cany. 
They are rarely propelled by steam. 

Gunner. In the Artillery, corresponds to 
private in the Line. The appointment of 
master gunner is an ancient office under the 
crown ; it is found in the time of Henry VIII. 
It is now filled by pensioned sergeants of 
artillery. 

Gunner. In the Navy, a warrant officer re- 
sponsible for the safety of the powder maga- 
zine, and the proper care of the great guns. 

Gunnery. A science which has for its 
object to ascertain the effects produced by firing 
a projectile from a piece of ordnance, under 
every variety of circumstances ; and thus to 
determine the right form of gun and projectile, 
the best proportion of charge, the elevation to 
be given to the piece, and the quality and dis- 
position of material best adapted to resist the 
action of projectiles at various ranges. 

Before any experiments can be carried on to 
ascertain how various causes affect the flight of 
a projectile, its initial velocity, or the velocity 
which it has on leaving the muzzle of the gun, 
must be determined. This has been effected 
by various methods. The ballistic and gun 
pendulums [Ballistic Pendulum ; Gun Pen- 
dulum] were until lately employed ; but the 
more accurate results obtained by Major Nave?.’ 
instrument [Electro-ballistic Apparatus] 
have caused its adoption tor this purpose. Ex- 
periments of the greatest value were carried on 
by Dr. Hutton, in the latter half of the eigh- 
teenth century, 1783-5, and are to be found in 
his Tracts. From these experiments he deduced 
the following practical conclusions, which later 
investigations have tended to confirm : — 

I. The velocities generated by the action of 
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different charges of powder, in the same gun, 
are nearly as the square roots of these charges. 

2. The velocities generated by the same 
charge of powder from the same gun upon 
balls of different densities, will be inversely as 
the square roots of the weights. 

3. The velocities generated by different 
charges of powder upon balls of different den- 
sities will be nearly in the ratio of the square 
roots of the charges, divided by the square 
roots of the weights of the balls. 

4. The velocity of the ball increases with 
the charge to a certain point, which is peculiar 
to each gun, where it is greatest ; and by further 
increasing the charge, the velocity gradually 
diminishes till the bore is quite full of powder. 

5. The velocity continually increases as the 
pin is longer, though the increase of velocity 
is very small in respect of the increase in length, 
the velocities being in a ratio somewhat less 
than that of the square roots of the length of 
the bore, but somewhat greater than that of the 
cube roots of the length, and indeed nearly in 
the middle of the ratio between the two. 

6. The range increases in a much less ratio 
than the velocity, and is nearly as the square 
root of the velocity, the gun and elevation 
being the same. Very little is gaine ' in the 
range by a great increase in the length of the 
gun, the charge being the same ; for the range 
is nearly as the fifth root of the length of the 
bore, an increase so small as to amount only to 
about one seventh part more range for a double 
length of gun. 

7. The time of the ball’s flight is nearly as 
the range, the gun and elevation being the 
same. 

8. A great difference in the velocity arises 
from a small degree of windage. 

The following table of initial velocities of a 
few service projectiles is deduced from experi- 
ments with Naves’ electro-ballistic apparatus : 



Nature of Ordnance 

Charge 

Projectile 

Initial Velocity 


Nature 

Weight 





10" gun, 87 cwt. 

lb. 


lb. os. 

Feet per second 

Cast 

12 

Hollow shot 

88 5 

1,292 

68-pr. gun, 95 cwt. . 

16 

Naval shell 

51 8 

1,809 


32-pr. gun, 58 cwt. . 

10 

Solid shot . 

31 6 

1,690 

1,769 

Bronze- 

12-pr. gun • 

4 

I* »» • • 

12 104 

9 6| 

9-pr. gun 

n 

ii ii • • 

1,613 


6-pr. gun . . ' . 

4 

i» »» • * 

6 3| 

1,484 

Cast-iron 13-inch mortar 

7 

Mortar shell 

204 8 

606 


flfiO-pr. gun, 12 tons 

40 

Solid shot . 

149 14 

1,726 


II If • 

30 

i> ii • • 

i» ii 

1,669 


II » • 

20 

pi ti • • 

II « 

1,344 

Built- 

100-pr. gun, 126 cwt. 

25 

»i i* • • 

102 0 

1,653 

7-inch gun 

40-pr. £ S. 

20-pr. L.S. 

12 

Common shell . • 

103 14 

1,166 

up ■ - 
iron 

6 

24 

Solid shot . . . ! 

ti ii • • 

41 8 

21 3 

1,164 

1,114 


20-pr. N.S. . 

24 

ii »i • ■ 

If 

997 


12-pr 

14 

Segment shell . 

11 12 

1,218 

1 

1.9 -pr 

n 

ii ii • • 

9 6 

1,036 


79 
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The empirical formula used in our service for 
estimating the initial velocity of a projectile is 
t; ** 1600 /ac 
s/ w 

where a=* coefficient of windage (determined 
by experiment), the charge in lb., w= the 
weight in lb. 

Knowing the initial velocity of a projectile, 
we can proceed to ascertain its velocity at any 
point of its flight, its trajectory, and its range ; 
and for the sake of simplicity, we will first 
suppose its motion in a vacuum, where it is 
acted upon by two forces only, viz. the force 
of projection and the force of gravity. Suppose 



H 


a shot to be fired from a gun A B, in the direc- 
tion ABC; if it were acted upon by the force 
of projection alone, it would continue to move 
in that direction with uniform velocity. Buh 
the instant that the shot leaves the muzzle, it 
commences to fall by reason of gravity ; and it 
falls in the first second of its flight sixteen feet, 
so that at tho end of that time it has reached 
a point D, found by constructing a parallelo- ] 
gram, the sides of which represent the forces 
of projection and gravity respectively ; and 
because the spaces through which a body falls 
by gravity are as the squares of the times, at 
the end of two seconds it has reached a point 
F, E F being equal to twice C D, at the end of 
three seconds a point H, GH being equal to 
three times C D, and so on, describing a para- 
bolic curve BDFH. The properties of this 
curve being known, the trajectory, time of 
flight, &o., of a projectile fired in vacuo can be 
easily calculated, if the initial velocity is known ; 
and since, as will be presently shown, the re- 
sistance of the atmosphere to a projectile fired 
with a very low initial velocity is very small, it 
may be practically disregarded for shells fired 
from mortars, and in that case the parabolic 
theoiy is found to give tolerably accurate re- 
sults. 

But the projectile fired under ordinary con- 
ditions from a gun, is acted upon by a third 
force, viz. the resistance of the atmosphere ; 
and this so modifies the curve as to render the 
parabolic theory practically useless when a pro- 
jectile is fired wit h a high Velocity. Dr. Hutton’s 
experiments showed that this resistance in- 
creases gradually up to a velocity of about 
1,600 feet per second, when its ratio is to the 
velocity as the 2 163 power of the latter; but 
when the velocity exceeds this, the ratio again 
diminishes. Practically, however, for ordinary 
purposes of calculation, we may assume the 
resistance of the atmosphere to vary as the 
square of the velocity. 

80 


The nature of this resistance is explained by 
J)r. Hutton in liis seventh tract. He considers 
that it ‘ is of a triple nature ; one part of it 
being in consequence of the vis inertias of the 
particles of air, which the ball strikes in its 
course ; another part from the accumulation of 
the elastic air before the ball ; and the third 
part from the continued pressure of the air on 
the fore part of the ball, when the velocity of 
this is such as to leave a vacuum behind it in 
its flight* either wholly or in part.* Tables of 
resistances to a two-inch ball, derived from ex- 
periment, were constructed by Hr. Hutton. 

The resistance which a projectile meets in 
moving through the atmosphere depends not 
only on its velocity, but on the magnitude of 
the surface it presents to the resistance, and its 
peculiar form. With spherical shot, the resist- 
ance will be as the squares of the diameters, 
and, as already shown, as the squares of the 
velocities, or as d 2 ti*. 

But the retardation of a projectile, or its 
loss of velocity in consequence of this resistance, 
must not be confounded with the resistance 
itself. This retardation, while it is as the re- 
sistance, is inversely as the weight of a pro- 
jectile. With a spherical shot, therefore, the 
weight being proportional to the cube of the 
diameter, the retardation will be as 

d?v* 
d* 9 

consequently the greater the diameter of the 
| ball, the less the retardation, where the initial 
velocities are equal. 

If an elongated projectile and a ball of equal 
weight be fired with the same initial velocity, 
the former will be less retarded than the latter, 
because its diameter is less than that of the 
ball. Hence the more an elongated projectile 
is lengthened without altering its weight, the 
less will it be retarded, because its diameter 
will be reduced ; and it is because elongated 
projectiles offer so much less resistance to the 
air than round shot of the same weight that 
their velocities are retained so much longer, 
and consequently that their range is so much 
increased. 

The following comparison, deduced from actual 
practice, will show to how great an extent this 
is the case : — 


Projectile 

Range 

Time 

of 

Flight 

Initial 

Velocity 

Mean 

Velocity 

Final 

Velocity 


ydt. 

aeconda 

It per 

ft per 

ft per^ 

40-lb. segment 1 






shell (elon- V 
gated) . .J 

2000 

6-26 

1164 

960 

756 

68-lb. solid \ 
shot (ball) ; 

2000 

6*25 

1579 

960 

841 


The form of projectile which experiences the 
least resistance from the atmosphere has been 
the subject of many experiments, and it appears 
indisputably established that the shape of tho 
hinder part is of some importance. The ogival 
form of h ead is probably the best. [Peojbctile.] 
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The final or remaining velocity of a projectile 
is its velocity at any given point of its range ; 
and varies, of course, with its retardation. ±>r. 
Hutton established formulae by which this 
might be calculated for spherical shot, and 
General Didion of the French army has estab- 
lished a formula equally applicable to elongated 
shot. Ideut. Noble, It. A., has lately constructed 
tables applying these formulae to the Armstrong 
service shot. The following table will show 
some velocities of Armstrong Bervice shot, at a 
range of 1,000 yards, determined by the electro- 
ballistic apparatus : — 



Gun 

Charge 

p x* 

Veloc 

40 yd*. 

tie* at 

1000yd». 

Velocity lout 
In 900 yard* 

(4 

f 7-inoh 

lb. 

12 

111 

1118 

971 

141 

« 

7 -inch 

12 

104 

1144 

997 

147 

40-pr. 

5 

4 U 

1199 

1013 

185 

a 

20-pr. 

n 

20| 

1153 

976 

176 

PS 

[l2-pr. 

H 

Hi 

1241 

986 

255 


The penetration of a projectile depends to a 
great extent upon its velocity at the moment 
of impact, its weight and form, the material of 
which it is made, &c. At the moment of im- 
pact there is stored np in the projectile an 
amount of accumulated work, which causes to 
vibrate, penetrates, or fractures, the object 
struck; and which also tends to destroy the 
projectile. The penetration, however, must 
not be confounded with tho work or momentum. I 


A battering ram* and a shot may have equal 
momentum ; the shot will penetrate a wall, 
doing little damage beyond its own immediate 
vicinity ; the ram will cause a large portion of 
the wall to vibrate, without penetrating. If 
two projectiles of the same form be fired with 
equal initial velocities at the same range into 
the same resisting material, their penetrations 
are as their diameters and densities, and the 
squares of their velocities ; thus, the greater 
the diameter and density, the greater will be 
the penetration. When shot of the same 
density are fired into the same material, their 
penetrations vary as their diameters and the 
squares of their velocities. 

From this it is evident that great velocity 
is the most necessary element of penetration, 
and that the American plan of firing heavy 
shot with low velocities is not good for pene- 
tration : for instance, if two spherical Bhot 
strike an object, one of ten inches diameter 
with a velocity of 1,200 feet per second, the 
other of six inches diameter with a velocity 
of 1,600 feet per second, the penetration of 
the larger shot to the smaller will be as 
10 x 1,200 x 1,200 ; 6 x 1,600 x 1,600 ; or as 
14*4 : 17-9. 

For the form and material of projectile best 
adapted for penetrating purposes, see Pro- 
jectile. 

The following table of penetrations will show 
what was done at Eastbourne against a marteUo 
tower, best brickwork, range 1,032 yards : — 


Elongated (Armstrong) 

Spherical 

Nature of Projectile 

Weight 

Charge 

Penetration 

Nature of Projectile 

Weight 

Charge 

! 

Penetration 


lb. 

■I 

ft. in. 


lb. 

lb. 

ft. in. 

7-inch shell . 

100 

■9 

3 8 

68-pr. shot . 

68 

16 

1 8 

6-inch shot . 

82 

MM 

7 6 

68-pr. shell . 

51 

16 

1 9 

6-inch shell . 

77 

9 

4 3 

32-pr. shot . 

32 


1 4 

40-pr. shot . ) 

40-pr. shell . J 

41 

6 

4 1 

32-pr. shell . 

23J 

10 

1 4 


Tho application of gunnery depends upon the 
above principles, and on others which cannot be 
noticed within the limits of this article. It is 
evident that in order to cause a Bhot to strike 
an object at a distance, the axis of the gun must 
be directed upon a point above tho object aimed 
at, but in the same vertical plane. The charges 
for various guns being determined, experiments 
have shown the various elevations necessary 
to obtain various ranges, and tables have been 
constructed from these. In order to lay a gun 
correctly, the gun is provided with sights. 

A line AB drawn from the highest point of 
the base ring A to tho highest point of the 



muzzle B (when the trunnions arc horizontal), 
is railed the line of natal, and notches are cut 
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in tho gun at those two points. Now if the 
line of metal be directed to the object, that 
line will necessarily be in the same vertical 
plane with the object ; but by reason of the 
conical shape of the gun, the line of metal has 
an inclination to the axis, and consequently if 
these two points are brought into line with the 
object, the axis of the gun will point above it. 
This inclination of the line of metal to the axis 
of tho bore is called the line of metal elevation , 
and varies from 1° in light field guns, to 2^° 
in Monk’s guns. 

To allow tho gun to be laid point blank , and 
at elevations less than the line of metal ele- 
vation, a dispart sight O is placed on the gun, 
the head of which forms with tho notch on 
the baso ring a line A C, parallel to the axis of 
the bore ; so if tlicso two sights arc directed on 
an object, tho axis of the gun is also pointed at 
it, but some few inches below. Now, this dispart 
sight being fixed, a tangent scale, of which tho 
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head is made (when down) to correspond with 
the notch in the base ring, is attached to the 
gun at the breech, and can be raised and fixed 
at any required height It is graduated with 
degrees corresponding to the radius from the 
head of the dispart sight, so that if it be ne- 
cessary to give a gun 3°, or any other required 
amount of elevation, it is only necessary to 
raise the tangent scale to that amount, when the 
line of sight will be inclined at the required 
angle to the axis of the bore. This method of 
sighting is adopted with various modifications 
for all kinds of guns. 

Although of late years much attention has 
been directed to the problems of gunnery, the 
great expense attendant upon practical experi- 
ments forbids private investigation. A systema- 
tic course of experiments is very much required, 
in which the one object should be to determine 
certain laws, which as yet are but imperfectly 
defined. 

See Artillery ; Cannon ; Gun ; Ordnance ; 
Projectile ; Rifled Arms ; and the following, 
which are among the chief works on Gunneiy : 
Robin’s Mathematical Tracts ; Hutton’s Tracts ; 
Sir Howard Douglas’ Naval Gunnery ; Boxer’s 
Treatise on Artillery ; Owen’s Lectures on Ar- 
tillery , from which the tables in this article 
are taken by permission ; Paixhaus’ Force et 
Faiblesse de la France ; Didion’s Traite de 
Ballistique ; Piobert’s TraiU cCArtillcric and 
Cours a Artilleric. 

Gunney (Bengal.). A coarse sackcloth made 
in Bengal of the fibres of two species of cor- 
clioron. Rice, saltpetre, pepper, and other ar- 
ticles exported from Calcutta arc packed in 
bags or sacks made of this material ; they also 
form a considerable article of exportation. 

Gunpowder. An intimate mixture of salt- 
petre, sulphur, and charcoal, the proportions in 
the powder made for the English government 
being about 75 parts saltpetre, 10 sulphur, 15 
charcoal. The ingredients, which should be 
quite pure, are weighed out, pulverised, mixed, 
incorporated under rollers, pressed (50 to 70 
tons on the square foot), granulated, dusted, 
glazed by friction, dried, and the powder thus 
made is packed in barrels. 

The value of gunpowder consists in its con- 
taining stored up in small space substances 
which, on the temperature of the least portion 
of them being raised to about 700° Fahr., sud- 
denly expand with great force, developing at 
the same time so much heat ns to augment in a 
high degree the elasticity of the gases produced. 
Gunpowder is easily manufactured, has no 
tendency to spontaneous combustion, does not 
absorb moisture readily, and by the alteration 
of the size of the grains, and of the pressure to 
which it is subjected in manufacture, can be 
made to develope its force in greater or less 
time as may be required. 

The absolute force of gunpowder has never 
yet been accurately determined ; but as much 
attention has been given lately to the subject, 
and the means of obtaining accurate results 
from experiments are increasing, we may hope 
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soon to have the point settled. The principal 
gases evolved on combustion have hitherto 
been supposed to be carbonic acid, carbonic 
oxide, nitrogen, &c. ;^but even this point has 
been much contested*; and it has been lately 
shown by M. Melsus that at a very high tem- 
perature two volumes of carbonic acid may 
becomo three volumes of carbonic oxide and 
oxygen, similar changes taking place in the 
other products. 

The history of the invention of gunpowder 
is involved in obscurity, and must remain so 
until some contemporary voucher can be pro- 
duced. It was not used in Europe as an agent 
in warfare, till about 1320-1330. ^Cannon.] 

Gunpowder Plot. In English History, 
the celebrated conspiracy of certain disappointed 
Roman Catholics to destroy the king, James I., 
and the two houses of parliament, by gun- 
powder, which was detected on the fourth of 
November, 1605. The story which affirms that 
by extraordinary sagacity King James detected 
the nature of the plot from tho mysterious letter 
sent to Lord Monteagle, seems now to have 
lost all credit. It had long been remarked 
that Salisbury and Carlisle (probably before 
the scheme between themselves and their 
royal master was concerted) had claimed for 
themselves the credit of the discovery ; and it 
now appears that Lord Monteagle had boon 
previously rewarded by government for mys- 
terious services, apparently rendered in tho 
capacity of spy : so that it is highly probablo 
that he was acquainted with the design of tho 
malcontents, aftd that tho celebrated letter was 
an invention, destined to conceal the real mode 
of discovery. Those who are anxious to study 
the Roman Catholic version of the story will 
find it ably detailed in the pages of Lingard 
(vol. vii. ch. 1. 4to cd.). That writer seeks to 
throw the whole onus of the conspiracy on 
Catosby, its chief promoter, and to exculpate 
Father Garnet; Mr. Jardinc (in his State T'lals) 
is of a different opinion. 

Gunter's Chain. Tho chain commonly 
uSed for measuring land. It is 66 feet or 4 
poles in length, and consists of 100 links, each 
of which is joined to the adjacent one by 
three rings ; the length of each link, including 
the connecting ring*, is 7'92 inches. The ad- 
vantage of this measure consists in tho facility 
which it affords for numerical calculations. The 
English acre contains 4,840 square yards, and 
Gunter’s chain being 22 yards in length, tho 
squaro of which is 484, it follows that a 
square chain is exactly tho tenth part of an 
acre. A square chain, again, contains 10,000 
square links, so that 100,000 Bquare links 
are equal to an acre; consequently the area 
of a field being estimated in square links, it 
is only necessary to divide tho result by 100,000, 
or to cut off the last five figures, to obtain the 

Gunter's Line. A logarithmic line engraved 
mi scales, sectors, &c., serving to perform tho 
multiplication and division of numbers instru- 
mentally, as a tablo of logarithms does arith- 
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metically. The numbers ore usually drawn on 
two separate rulers sliding against each other. 
In rough calculations this line affords consider- 
able facilities. 

Gunter’s Quadrant. A quadrant of a 
peculiar kind adapted to the problems of finding 
the hour of the day v the sun's azimuth, and 
other common problems of the sphere. 

Gunter's Seale. A large plane scale 
having various lines of numbers engraved 
on it, by means of which questions in navi- 
gation are resolved with the aid of a pair 
of compasses. It is usually called the Gunter 
by seamen. On one side of the scale the 
natural lines (as the line of .chords, the 
line of sines, tangents, rhombs, &c.) are 
placed, on the other the corresponding loga- 
rithmic ones. 

Gunwale. Means, generally, the upper 
part of the side of a vessel or boat. 

Gurgroyle (Fr. gargouille, a water-shoot). 
In Gothic Architecture, the water from the 
roofs of buildings was commonly made to pass 
through the mouth of figures shaped like ani- 
mals. These figures were sometimes ingeni- 
ously employed during the middle ages as 
vehicles for satire; and, like the carvings 
under the seats of stalls, illustrate the feuds 
of the secular and regular clergy, &c. They 
also served as images of evil spirits, put to 
base uses outside the church. 

Gurbollte. A compact magnesian carbonate 
of lime, from Gurhoff in Lower Austria. 

Gurnard or Gurnet. [Teigla.] 

Gutta Percha. This important article, 
the uses of which in arts and manufactures are 
rapidly increasing, is the produce of a large 
forest tree ( Isonandra Gutta, Nat. Ord. Sapo- 
taccee) growing in the mountains of Singapore, 
and in the forests of Johore at the extremity of 
the Malayan Peninsula, and in Borneo ; it is 
plentiful at Sarawak, where It is called Niato ; 
it is also supposed to abound on the clusters of 
islands to the south of Singapore. The gutta 
percha appears to separate from the juice or sap 
of the tree in the same way as India-rubber, 
and its general properties in regard to solvents 
and to the products of destructive distillation 
resemble those of caoutchouc. At common 
temperature gutta percha is somewhat hard and 
very tough and unyielding ; but when immersed 
in boiling water it softens so as to admit of 
bein<* beaten into a mass and moulded into any 
requisite shape, and on cooling it resumes its 
hardness. In very *hin films it has a pale 
yellow or pinkish tinge, but generally occurs in 
brown or blackish lumps or masses, of a some- 
what mottled appearance upon the cut surface, 
and translucent at the edges. When softened 
it may be stretched into slips which do not 
recover their former shape when the force is 
withdrawn, but retain a Kind of leathery plia- 
bility on cooling. When heated to about 350° 
gutta percha undergoes a kind of fusion, and 
remains viscid when cold. It burns with a 
yellow smoky flame. It is said to be obtain- 
able in very lai^ge quantities, but that from 
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the destructive mode hitherto pursued by (he 
natives in obtaining it, there is a risk of its 
scarcity. It was first made known in England 
in 1843 by a communication from Dr. Mont- 
gomery to the Society of Arts. 

Gutta percha has been applied to the manu- 
facture of cements, architectural and other 
ornaments, bookbinding, tubes, water-pipes, 
engine-hose, picture-frames, bottles, and drink- 
ing cups, and to the soles of boots and shoes, 
&c. &c. When blended with caoutchouc, it is 
used for a variety of other purposes. It be- 
comes highly electrical by friction. 

Gutta Serena (Lat.). [Amaurosis.] 

Gut tee. Id Architecture. [Deops.] 

Guttiferoe (Lat. gutta, a drop, and fero, I 
bear). A natural order of hypogynous Exo- 
gens, typical of the Gnttiferal alliance, and 
often called Clusiacca. In that alliance they 
are distinguished by their simple opposite 
leaves, without stipules, their symmetrical 
flowers with equal-sided petals and adnate 
beakless anthers, their sessile radiating stig- 
mas, and their solitaiy or few seeds. Lindley 
associates them with Hypericacecs und Tern- 
stromiacece. The order contains some plants 
of great utility. 

Guttur (Lat. a throat). In Mammalogy, is 
applied to the whole under surface of the neck. 

Gutturals (Lat. • guttur). Letters pro- 
nounced by a peculiar effort of the throat. 
There are no gutturals properly so called in the 
English language, although the guttural sound 
may often be heard in some provincial pronun- 
ciations of the letter r. Nor are there in the 
pure French or Italian, although they are fre- 
quent in the dialects : e. g. the letter c hard (as 
in ertsu) has in the Tuscan a strong guttural 
sound. In the Spanish language alone, of thoso 
derived from the Latin, gutturals are common. 
In German, the’ guttural Ji is largely used. Iu 
the Celtic languages, gh and ch are also sounded 
with much variety of guttural intonation. 

Guy. A rope used to swing any \veight, or 
to keep steady any heavy body and prevent it 
from swinging while being hoisted or lowered ; 
also the tackle by which any fore-and-aft sail 
is held forward to j'revent it gybing. 

Gybing. In bailing, the act of going 
about when the wind is astern or abaft the 
beam. It consists in bringing the ship’s head 
across the wind, when the wind exercises its 
force on the opposite side of the sail to that 
which it previously affected. 

Gyle. A large vat or cistern. The liquor- 
gyh in a brewery is the water-cistern or vat. 

Gymnaslarch (Gr. yvfircurlapxos). An 
officer who had the charge of the gymnasia and 
of all matters relating to them. This was one 
of the offices which at Athens wero called 
Liturgies [which, see]. 

Gymnasium (Lat. ; Gr. yvfiydrtor). Origin- 
ally a space measured cut and covered with 
sand for the exercise of athletic games. After- 
wards. among the Greeks, the gymnasia became 
spacious buildings or institutions for the mental 
as well as corporeal instruction of routli. They 
o 2 
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were first built at Lacedsemon, whence they There was likewise an African sect of philo- 
spread through the rest of Greece, &c. into sophers bearing the same name, who are said 
Italy. They did not consist of single edifices, to hare lived in -Ethiopia, near the sources of 
but comprised several buildings : i porticoes, the Nile, whose habits differed from those of 
used for study and discourse, for baths, anoint- the Indian sect, inasmuch as they lived as an- 
ing rooms, psJbestras in which the exercises took chorites, while the latter congregated in societies, 
place, and for other purposes. Two of the Gymnospermia (Gr. yvfiv6e, and mp/ia, 
Athenian gymnasia, viz. the Lyceum and Aca- a seed). An order of the Linnsean class Didy- 
demy, were rendered famous, by being the namia, in which the fruit consists of a few 
scenes of the lectures of Aristotle and Plato nut-like carpels surrounded by the calyx, in- 
respectively. stead of being enclosed in a capsule, as in the 

The term gymnasium has descended to rest, of the order. The Labiates are illustrations, 
modem times. In Germany the higher schools, but such seeds ore not strictly naked, 
intended to give immediate preparation for the Oymnotus, or rather Oymnonotu (a 
universities, are termed gymnasia. In Prussia word coined from Gr. yvftvis, naked , and vStos, 
the scholars undergo examination on leaving the back). The name of the genus of electric 
them : their compositions at this examination eels which are found in the fresh waters of 
are sent to the minister of instruction and South America : they have a median fin extended 
ecclesiastical affairs; and they receive testi- along the belly, but none on the back. Although 
monials of fitness, No. 1, No. 2, or No. 3, ac- to all outward appearance the gymnotus is nearly 
cording to their degree of proficiency. Persons allied to the eel, yet, were that part of the body 
who have fitted themselves for the universities cut off which contains the nutrient, respiratory, 
without passing through the gymnasia are exa- and generative organs — pll the parts, in fact, 
mined by a committee appointed by government, which are essential to the existence of the gym- 
whichsits half-yearly for the purpose. notus as a mere fish — it would present a short 

Gymnastics (Gr. yviivnanK6s). Under this and thick-bodied form, very different from that 
name were comprised by the ancients all those of the eel. The long electric organs are tacked 
games and exercises which were performed with on, as it were, behind the true fish, and thus 
the body partly naked (yv/ivis) ; such as wrest- give the gymnotus its anguilliform body. The 
ling, boxing, running, throwing the quoit, play- backbone and muscles are of course coextended 
ing at ball, &c. They were first instituted at with the electric organs for their support and 
Xacedeemon, where they were not confined to motion ; and the air-bladder is continued along 
men, but were also considered a necessary part the produced electrophorous trunk, to give it 
of the education of females. In the rest of convenient specific levity. Two long dorsal 
Greece, where they subsequently spread, they nerves are continued from the fifth and eighth 
were also held of the highest importance, and cerebral nerves for ordinary sensation and mo- 
os such were conducted under the superinten- tion. The spinal chord is continued along the 
dence of the government, and entered con- vertebral column, for the exclusive supply of 
apieuously into the political schemes of the the electrical organs. These organs are four in 
philosophers. In this respect the Greeks offered number ; two very large above, and two small 
a remarkable contrast to their Asiatic neigh- ones below. The electricity discharged from 
hours, among whom it was considered a great them decomposes«chemical compounds, produces 
disgrace even for a man to be seen naked. At the spark, and magnetises iron, as does that of 
Rome gymnastics were principally exercised by the torpedo. But the magnetising power seems 
the mercenary athletes. to be relatively weaker, while the benumbing 

Oymnodontes (Gr. yvfivSs, naked ; btiovs, a shock communicated to other animals is stronger 
tooth). The ffame of the family of Plectogna- than in any other electric fish, 
thic fishes comprehending those which have the Gyn. In Artillery, a machine for mounting 
jaws protruding, and covered with a more or and dismounting ordnance from their carriages, 
less complex layer of dense ivory substance &c. There are triangle and Gibraltar gyns in 
Berving tne office of teeth. ouf service. [Derrick.] 

Gymnogens. A name proposed by Lindley Gyn Taokle. A system of pulleys con- 
fer the naked-seeded plants referred to the sisting of a double and triple block, the stand- 
orders Conifer a, Taxacca , Gmetacea , and Cy- ing end of the fall being made fast to the 
cadacea. In these plants there is no proper double block, which is movable. It increases 
ovaiy, but the seeds are fertilised by the pollen the power fivefold. 

coming in direct contact with the foramen of Gyneeceum (Gr. yvvaixuov). In ancient 
the ovule. They are also called Gymnosperms ; Greek Architecture, the portion of a dwelling or 
that is, literally, naked-seeded plants. Gymno- a public building set apart for the occupation, 
gens are largely represented amongst fossils. or for the exclusive use, of the female sex. 

Gymnoaoptilata (Gr. yvjivooSfpurraL, naked Gyjtjeceum. In Botany, a term invented by 
philosophers). A sect of Indian philosophers Reaper to denote that organ commonly called 
who lived naked in the woods, and submitted to the pistil : it may be understood to signify the 
other strange austerities. They believed in the female apparatus in plants, 
immortality and transmigration of the soul, and Oynaeeooracy (Gr. ywaiicoKparta). A term 
enjoyed great reputation for astronomical and sometimes used to indicate that Btate in 
physical science. which women are legally permitted to assume 

84 
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the reins of government. It is used by way of 
contradistinction to the Salic law , which pre- 
cludes them from the privilege of sovereignty. 
There are only five states in Europe to which 
the operation of the Salic law does not extend — 
England, Russia, Spain, Portugal, and Denmark. 

Gynaeeonoml or GynsBCOOosml (Gr. 
ywduKov6poi, ywaiKOK6<rnot). Athenian officers, 
who seem to have acted as a sort of police in 
repressing excesses whether committed by men 
or women. But the time of their institution 
and the precise nature of their duties are not 
clearly ascertained. 

Gynandrla (Gr. ywfj, and hvi\p, a male). 
The name of one of the classes in the sexual 
system of Linnaeus. Its character is to have 
the stamens, style, and stigma consolidated into 
a body, called a column. The class chiefly 
consists of the plants now named Orchidaceous. 

Gynandroui. In Botany, plants of which 
the structure is referred to the Linnsean class 
Gynandria ; i.e. which have the stamens, style, 
and stigma consolidated into one common body, 
called the column. 

Gy nobase (Gr. yvvii, and j8t£<ns, a base). In 
Botany, the growing point inserted between the 
base of carpels in a conical manner, so as to 
throw them into oblique position. Such carpels 
are gynobasic ; they have basilar styles which 
are enlarged and cohere in the centre. The 
Borage is an example of this structure. 

Gynophore (Gr. yvvi\, and 1 bear). 

In Botany, the stalk sometimes developed at 
the base of the ovary within the calyx, as in 
the Passion-flower and the Caper- tree. 

Gynostemium (Gr. 71 n-f\, and <rri\y.oav, a 
stamen). A term invented by Richard to denote 
the column of an Orchidaceous plant It is a 
combination of a filament and a style. 

Gypogeranus (Gr. 7m}/, a vulture , and 
7 tyayos, a crane). The name was invented by 
Illiger for a most singular genus of Accipitrine 
birds, in which the structure of the bird of 
prey is modified by a lengthening of the legs 
and neck to adapt the species to combat with 
and destroy the most poisonous of the serpent 
tribe. The instincts of the gypogeranus, or 
secretary bird, as it is termed, correspond 
with its structure, and it preys principally on 
serpents; not refusing, however, lizards, or 
even insects. The bill is shorter than the 
head, curved nearly from its base, not toothed ; 
the wings are armed with a short, strong, and 
obtuse spur; the feathers are continued down 
the long tibia to the tarsal joint, covering the 
front but not the back part of it ; the toes are 
short, but strong ; the anterior ones united by 
a membrane at the base. Species of the secre- 
tary vulture inhabit the Cape, tho Gambia 
coast, and the Philippine Islands. The Cape 
secretary ( Gypogeranus serpentarius) lives in 
pairs, builds on high trees, and runs with con- 
siderable swiftness. 

Gypsies. The history of this strange nation 
of vagrants has been illustrated by the labours of 
several German writers, particularly Grelhnan 
(Historical Inquiry respecting the Gypsies, 
85 
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translated into English by Rapcr, 1787) and 
Bischoff (German and Gypsy Dictionary). 
Their English name is said to be a corruption 
of the word Egyptian: the French call them 
Bohemians ; but the names by which they are 
most widely known throughout Europe are, the 
German Zicjcuncr , Russian Tzigan, Italian Zm- 
garo, Spanish Gitano , Turkish Chinganeh — all 
apparently varieties of the same distinctive 
appellation. Their origin has long been a sub- 
ject of curious but unsuccessful antiquarian 
research. In Western Europe, they made their 
first appearance early in the fifteenth century, 
under a leader who styled himself the Duke of 
Lower Egypt : fortune-telling and thieving were 
then, as now, their predominant occupations. 
They were at that time treated as heathens and 
sorcerers, and tho most severe laws were re- 
peatedly enacted against them. At present 
they are found not in Europe only, but in 
Asia Minor, Egypt, Turkey, &c., forming 
everywhere a distinct race. In Germany, 
as well as England, they profess various trades, 
as itinerant horsedealers, smiths, farriers, &c. ; 
but they have never been reclaimed in any 
number to settled occupations. In England 
their most ordinary haunts are in the mid- 
land and southern counties, whither they are 
invited by the abundance of green lanes, downs, 
forests, or chases. They possess a language of 
their own ; and are apparently destitute of re- 
ligion, although in most countries professing 
that of the people among w r hom they dwell. 
(Marsden On the Language of the Gypsies ; 
Hoy laud’s Hist. Survry , IS 16 ; Quart, lliv. vol. 
lv. ; Borrow’s Account of the Gypsies of Spain.) 

The ancient severe statutes against these 
people havo been repealed, and they are now 
only punishable as vagrants by tlic 5 Geo. IY r . 
c. 83 s. 4, amended by 1 & 2 Viet. c. 38. 

Gypsum. This is oue of the many 
synonyms of native sulphate of lime. The 
varieties of it will be found described under their 
respective names, such as Selenite, Satin Sp>ar, 
and Alabaster. As a rock , it is less common 
than most other substances that form distinct 
rock-masses, and is generally associated with 
marls and with rock-salt. It is sometimes 
applied as a top-dressing to clover and legu- 
minous crops, but has lately fallen into disuse. 

Gyrate (Lat. gyratus). In Botany, a term 
applied to bodies which arc curled inwards lik« 
a crozicr, as the young undeveloped fronds of 
Ferns. 

Gyration (Lat. gyrus, Gr. 7 Opos, a circle). 
In Mechanics, this term is synonymous with 
rotation . Iu combination with other words, 
however, the term gives riso to several tech- 
nical expressions which require a brief ex- 
planation. A centre of gyration is a i point 
within a body such that if tho wholo mass 
were concentrated therein, the moment of in- 
ertia with respect to the corresponding axis of 
gyration would remain unaltered. The circle 
described by such a point is called a circle of 
gyration, its radius the radius of gyration . 
Calling the latter x and denoting by dm the 
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mans of any element at the distance r from the 
axis, then M being the total mass of the body 

equal to J dm, we have Mr 2 == f rHm, where the 

integration is to be extended to all points of 
tho body. The •principal radii of gyration of 
a body with reRpoct to any point are the radii 
of gyration with reference to tho three principal 
axes through that point. An ellipsoid whose 
axes coincide in direction with those of the 
principal axes, and in magnitude witli the 
corresponding radii of gyration, is called tho 
ellipsoid of gyration. 

Gyration, Ellipsoid of. [Inertia, Mo- 
ment of; Principal Axes.] 

Gyrencepbala (fir. y epos, and lyKt(pa\os, 
brain). A sub-class of Mammalia , consisting 
of thoso orders in which the superficies of tho 
cerebrum is folded into gyri or convolutions, 
while the hinder lobes project over more or less 
of the cerebellum, and tho olfactory lobes are 
covered. Those traces of affinity to the Oii- 
parous sub-kingdom which the Lycncephala and 
Lisscncephala present are absent in those animals. 
With the exception of tho Elephants, the blood 
from tho head and anterior limbs is returned to 
tho right auricle by a single proeaval trunk. 
The orders Quaclruinana, Carnivora , Artiodac- 
f</la, 1\ rissodactyla, Probosculca , Toxodontia , 
Sirtnia , and C< facia, belong to this sub-class. 
Tho mammalian modification of the vertebrate 
type attains its highest physical perfections in 


IIAJ3EAS CORPUS 

the Gyrencephala as manifested by the bulk of 
some, by the destructive mastery of others, by 
the address and agility of a third order ; and 
through the superior psychological faculties 
which are associated with the higher develope- 
mentof the brain, the Gyrencephala afford thoso 
species which have ever formed companions and 
servitors, and valuable sources of wealth and 
power, to mankind. * 

Gyrfalcon. [Jerfalcon.] 

Gyri (Lat. ; Gr. yvpos). In Mammalogy, the 
annular series of scales in the toils of certain 
quadrupeds. 

Gyrlnus (Lat. ; Gr. yvpivos, a tadpole). The 

water flea. 

Gyrodus. A fossil fish of the family of 
Pycnodonts. It occurs in the oolite of Baden. 

Gyrogonites yvpos, and yivos, seed). 

Bodies found in fresli-water deposits ; originally 
mistaken for small shells, but afterwards ascer- 
tained to be the seed-vessels of plants of the 
genus Char a. 

Gyroscope (Gr. yvpos, and (TKoirtia, I look). 
An instrument for illustrating the composition 
and resolution of rotations. It consists essen- 
tially of a disc which rotates around the dia- 
meter of a ring which itself rotates around the 
diameter of a second ring. 

Gyrose (Lat. gyrus, a circle). In Botany, 
a term applied to bodies which are bent back- 
wards and forwards, like the anthers in Cucur 
bitaecuus plants. 
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B. An aspirate of the guttural kind, used 
in most modem and ancient languages. The 
claims of h to be regarded as a letter have been 
denied by many grammarian*; and certainly, 
when it. is remembered that the Round of this 
letter is produced by a mere emission of the 
breath, without any conformation of the organs 
of speech, this opinion would seem well founded. 
There are others, however, who insist that 
there is no feature in the sound or qualities of 
this letter wlneh it docs not possess in common 
with Rome other consonants, and, consequently, 
any attempt to invalidate its claim to the dis- 
tinction, militates equally against them. The 
figure 11 was used by tho Greeks to signify the 
aspir.de, until about the fifth century before 
Christ. After that time it was gradually aban- 
doned in Greek writing, while its use was still 
preserved by the Latins. In the former lan- 
guage it was superseded by the small mark 
called t lie spiritus asprr ('), which was placed 
above tho letter to which the aspirated sound 
was to be given. In many Latin words the 
letter s represents the Greek aspirate, as sub 
for M, sal for £a j, st.v for i£, svptim for inrd, 
serpo lor ipnu> t &c As an abbreviation, h 
bO 


was used by tho Latins for homo, haercs, and 
bora ; and as a numeral it. expressed 200. 

H. In Music, the designation given by 
tho Germans to the note Bfi; tlicir B being 
equivalent to the English Bb. 

Habeas Corpus (Lat.). In Law', the title 
of a writ, of which there are several kinds. 
Ilabias corpus ad rtspondindum is to remove 
a prisoner, confined by the process of an inferior 
court, in order to charge him with a new action 
in a court above. Habeas corpus ad subjicien- 
dum is a high prerogative writ, directed to a 
person detaining another, and commanding him 
to produce tho body of the prisoner. This is 
the wTit which, by stat. 31 Ch. II. c. 2, must 
be granted on application of any party com- 
mitted and charged with any crime except 
treason or felony; or, if charged with those 
crimes, haring been acquitted or not tried on 
the second term or session after his commit- 
ment. It had been held that this writ issued 
from the superior courts in England to all the 
foreign dependencies of the crown; but by 
25 & 26 Viet. c. 20 this power is abolished 
as to colonics having courts able to issue tho 
writ. 
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Habere Facias PoiMiilonem (Lat.). 
In Law, a judicial writ, sued out by the suc- 
cessful plaintiff in an action of ejectment, as a 
direction to the sheriff to cause him to have 
possession of the land and premises recovered ; 
and this the sheriff is bound to execute, break- 
ing open doors, or summoning the posse comi- 
tatus, if necessary. 

Habergeon (Fr. haubergeon). A small 
short hauberk. [Hauberk.] 

Habzeifta. The plants now referred to this 
genus of Anonacem were formerly placed in 
Xylopia, and are by many retained there. H. 
c ethiopica , the Ethiopian Pepper, is a tall shrub, 
with egg-shaped leaves, downy beneath, and 
bearing pod-like carpels, which are dried and 
used instead of pepper. Other species possess 
similar pungent and aromatic properties. 

Hack* A name given to the rows of crude 
bricks, as they are exposed in the field to dry. 

Hackle. A board set with sharp iron spikes 
for combing or pulling out hemp. 

Hackles. A term applied to the slender 
feathers, from the necks and backs of birds, used 
by fly -fishers. The most esteemed hackles are 
the duns. 

Hackney Coaches (Fr. coche-a-haquence, 
from haquenee, a horse formerly let out on hire 
for short journeys). Vehicles for hire were first 
introduced in France in 1650 [Fiacre] ; in 
England a few years earlier, and in Edinburgh 
in 1673.' 

Haddock. This fish, Morrhua JEglcfinus , 
is found in the Northern Ocean, but does not 
enter the Baltic. It makes its animal appear- 
ance on the Yorkshire coast in Decembei, in a 
vn^t. shoal extending from Flamborongh Head 
1 o the mouth of the Tyne. 

Hades (Or. aS-rjs, also In Greek 

Mythology, a word denoting the abode of the 
4*ud, or the god of the nether world, called 
a Wo Pluto. The origin of the name is doubtful. 
Acc ording to Hesiod, the mortals of the brazen 
age were the first who descended to Hades. 

Hading". In Mining, the direction of a slip 
or fault. The deviation from the vertical of a 
mineral vein is called its hade. 

Hadj (Arab.). The Mohammedan pilgrim- 
age to Mecca and Medina : whence Haaji, a 
pilgrim, or one who has performed this pil- 
grimage ; Hedjaz, the holy land, where these 
cities are situated. The most complete and 
authentic description of it is that of Burck- 
hardt, who performed it* in the gnise of a Mo- 
hammedan, in 1314. It is fixed to a particular 
lunar month, and consequently takes place in 
every season of the year. It was a custom 
long anterior to the establishment of Islamism, 
the famous * black stone ’ of the Caaba at Mecca 
being then the object of veneration. Every 
year a black silk stuff is now sent by the sultan 
to cover the Caaba. There are usually five or 
six caravans ; from Syria, Egypt, Burbary, the 
East, and the North. In 1814, the number of 
pilgrims was about 70,000, and this was con- 
sidered small. The pilgrims go through seve- 
ral ceremonies at Mecca, of which the principal 
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are the tswaf, or procession round the Caaba, 
and drinking of the well Zemzem ; they then 
proceed to the summit of the hill A1 Akaba; 
and lastly to Medina, the place of the prophet’s 
burial. (Burckhardt’s Tra vds in Arabia , 1 829 ; 
Quart. Rev. voL xlii. : see also the travels of 
Captain Burton, who succeeded in visiting the 
holy city in disguise.) 

Heemaobrome (Gr. aT/xa, blood , and xp&p-o, 
colour ). The colouring matter of the blood: 
called also JuBmatosyn. 

Heemacrymes (Gr. aT/xa, and ic pvfi6s, cold J. 
A name by which Latreille designates the ani- 
mals with cold blood. 

Haemal Arab (Gr. aT/xa). That part of the 
vertebra or primary segment of the skeleton 
which encompasses the main axis, or its pro- 
longations, of the vascular system. It is si- 
tuated opposite the neural arch, and, except in 
man, is inverted and beneath the centrum. 

Hoemapopbysls (Gr. aT/xa, and 
process). The autogenous vertebral elements 
which close or form the haemal arch. In the 
human thorax they close the arch, as cartilages 
of the ribs, with the aid of a haemal spine or 
sternal hone; in the Saurian tail they form, 
with the spine, the entire haemal arch. 

Heematemesis (Gr aT/xa, blood , and T/xeair, 
vomiting). Vomiting of blood from the stomach, 
generally preceded by weight and uneasiness 
about the region of the stomach, and unaccom- 
panied by. cough and the other symptoms of 
haemoptysis. 

Heematberms (Gr. aT/xa, and Otpfiri, heat). 
The name given by Latreille to the animals 
with warm blood. 

Haematic*. Medicines presumed to act 
especially upon the composition of the blood. 

Heematine (Gr. a T/xa). The colouring prin- 
ciple of Logwood. 

Heematlnics. Medicines which tend to 
increase the proportion of the colouring globules 
of the blood. Certain preparations of iron are 
supposed to belong especially to this class. 

Haematite. Native oxide of iron: its 
streak and powder are blood-red. It occurs 
in Cumberland, where it is used in the manu- 
facture of steel. 

Haematocele ( Gr. aT/xa, and irijAij, a tumour ). 
A tumour arising from extravasated blood. 

Haematocrya (Gr. aT/xa, blood ; *p6o r, cold). 
This class has been proposed by Professor Owen 
to include the groups of animals commonly 
termed fishes ana reptiles. * The conformity of 
pattern in the arrangement of the bones of the 
outwardly well-ossined skull in certain fishes 
with weli-developed lung-like air-bladders, e.g. 
Polyptcrus , Lcpidosteus , Sturio , and in the 
extinct reptiles Arch* gosaurus and Ixibyriniho- 
don ; the persistence of the notochord (chorda 
dorsalis) in Archcgosaurus, as in Sturio ; the 
persistence of the notochord and bronchial 
arches in Archcgosaurus and Lepidosiron ; the 
absence of occipital condyle or condyles in 
Arch, gosaurus, as in Lepidosiron ; the presence 
of teeth with the labyrinthine interblomling of 
dental tissues in Dcinlrcdus, Lcpidosteus, and 
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Archegosaurus, as in Labyrinthodon ; the large 
median and lateral throat-plates in Archego- 
saurus, as in Megalichthys, and in the modern 
fishes "Arapaima and Lepidosteus ; all these 
characters point to one great natural group, 
remarkable for the extensive gradations of 
developement linking and blending together 
piscine and reptilian characters within the 
limits of such group. The s^laman droid (or so- 
called sauroid Ganoids, e.g. Lepidosteus and 
Polypterus, are the most ichthyoid, the Laby- 
rinthodonts are the most sauroid, of this an- 
nectant group ; the Lepidosiren and Archego- 
saurus are intermediate gradations, one having 
more of the piscine, the other more of the 
reptilian character. Archegosaurus conducts 
the inarch of developement from the fish proper 
to the labyrinthodont type ; Lepidosiren con- 
ducts it to the perennibranchiate or modem 
batrachian type. Both forms expose the arti- 
ficiality of the ordinary data distinction between 
Pisces and Reptilia, and illustrate the naturality 
of the wider class of cold-blooded vertebrates, 
which 1 have called Hsematocrya. The corre- 
lative group of warm-blood animals is termed 
Hsematotherma. 1 Professor Owen is * unable to 
define any adequate boundary for dividing cold- 
blooded air-breathing vertebrates into two 
distinct classes of B&trachians and Reptiles,’ 
and he is as little able to point out a character 
dividing the air-breathing from the water- 
breathing Hamatocrya , the Reptiles from the 
Fishes. The following is the classification 
proposed : — 

A. Subclass Reptilia. 

Order 1. Batrachia. 

Fam. : Anoura, Urodela. 

Order 2. Ckclonia , 

Fam. : Terrestria, Palndinosa, Fiuvialia, 
Marina. 

Order 3. Ophidia. 

Fam.: Crotalidae, Colubrid®, Hydro- 
phidffi. 

Order 4. Lacertilia . 

Fam. : Chamaeleontidae, Geckotid®, Jgua- 
nidae, Varan idee, Teidse, Lacertid®, 
Chalcid®, Scincid®. 

Order 5. Crocodilia . 

Fam.: Proc®lia» Opisthocaelia, Amphi- 
cselio. 

Order 6. Binosaurta . 

Fam. : Herbivora, Carnivora. 

Order 7. Theeodontia . 

Order 8. Pteroeauria. 

Order 9. Anomodontia. 

Fam. : Dicynodontia, Cryptodontia, Cy- 
nodontia. 

Order 10. Sauropterygia, 

Fam. : Plesiosauria, Simosauria. 

Order 11. Ichthyoptcrygia. 

Order 12. Labgrinikodontia. 

Order 13. Ganocephala. 

B. Subclass Fishes. 

Older 14. Ptagiostomi. 

Fam. : Hypodontid®, Cestradontids, 
Notidamd®, Spinacids, Scylliid®, 
88 
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Nictitantes, Lamnid®, Alopecid®, 
Scymnn&a Squatin®, ZygssnidsB, 
Pristida, Rhinobatid®, Torpedinid®, 
Raiid®, Trygonidae, MyUobatidse, 
Cephalopterid®. 

Order 16. Holocephali. 

Fam. : Chimseroida, Edaphodontid®. 

Order 16. Protojpteri. 

Fam. : Sirenoidei. , 

Order 17. Piacoganoidei. 

Order 18. Ganoidei 

Fam. : Sal&mandroidei, Pycnodontid®, 
Lepidoidei, Sturionidre, Acanthodei, 
Dipterid®, Cephalospid®. 

Order 19. Lophobranchii . 

Fam. : Hippocampid®, Syngnathidae. 

Order 20. Plectognathi . 

Fam. : Balistin®, Ostraciones, Gymno- 
dontes. 

Order 21. Acanthopteri. 

Fam. : Percid®, Sclerogenid®, Sdsnid®, 
Labyrinthobranchii, Mugilid®, Nota- 
canthid®, Scomberid®, Squamipennes, 
T«nioidei, Thentyid®, Fistularid®, 
Gobiid®, Blenniid®, Lophiid®. 

Order 22. Anacanthini. 

Fam. : (Apodes) Ophidiid®, (Thoracici) 
Gadidse, Pleuronectid®. 

Order 23. Pharyngognathi. 

Fam. : (Malacopterygii) Scomberes- 
oxid®, (Acanthopterygii) Chroniid®, 
Cyclolabrid®, Ctenolabrid®. 

Order 24. Malacopteri. 

Fam. : (Apodes) Symbranchid®, Mure* 
nidffi, Gymnotid®, (Abdominales) 
Heteropygii, Clupeid®, Salmonid®, 
Scopelid®, Characini, Galaxid®, Eso- 
cidffi, Mormygrid®, Cyprinodontid®, 
Cyprinidae, Silurid®. 

Order 25. Dcrmoptcri. 

Fam. : Amphioxid®. 

Order 26. Cydostomi. 

Fam. : Myxinid®, Petromyzontid®. 

Baematology (Gr. olfio, and \6yos). The 
doctrine of the blood. 

Beematoslne (Gr. dtua). The red colouring 
matter of the blood. 

Bsematoxarllne. The colouring principle 
of the wood of the Hamatoxylon campcckianwm 
or logwood. 

Baematoxylon ( Gr. oT/ia, and {foov, wood). 
The Logwood-tree, H. campcchianum , is one of 
the most useful and important of dye woods. 
It forms a tree of about forty feet high, tho 
smaller branches covered with white bark and 
often spiny, the leaves pinnate with few small 
leaflets, and the flowers yellow in axillary ra- 
cemes. It belongs to a peculiar group of Le- 
guminous plants called CesaJpiniea, and is a 
native of the bay of Campcacby in Yucatan. 
The wood is of a deep dull brownish red, and is 
imported in logs of about three feet long. 

Bsematurla (Gr. aTpo, and oZpov, urine). 
A discharge of bloody urine. 

B 0 exnodora.ee ee (Haemodorum, one of the 
genera). A natural order of Endogens of the 
Narcissal alliance, principally inhabiting New 
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Holland. They differ from Amaryllidacee in interior structure, hailstones are usually found 
their flowers and,equitant leaves ; from IridacecB to contain an opaque nucleus of a spongy or 
in their stamens, and in their anthers bursting porous texture, resembling hardened snow, sur- 
inwards. They are curious, but not useful or rounded by a layer of ice of greater or less trans- 
beautiful plants; except in the case of Anigox- parency. Sometimes several transparent layers 
anthus , a genus containing some striking herba- are distinguishable, and sometimes the layers are 
ceous species. alternately transparent and opaque. Hailstones 

Haemoptysis (Gr. cdpa, blood, and mva, have also been observed having $ radiating 
I spit). The coughing up of blood, sometimes structure. Their form varios greatly; in gene- 
produced by fulness of the blood-vessels of the ral it is roundish, but sometimes pyramidal, 
lungs, or by the rupture of blood-vessels as a angular, or even thin and flat, with irregular 
consequence of ulceration. It is distinguished surfaces. The usual size of hailstones is about 
from blood coining from the stomach by its an eighth to a quarter of an inch in diameter ; 
usual florid colour: the latter is generally black- but they are frequently ef much greater mag- 
ened by the acid, and often mixed with the nitude, and instances are on record in which 
contents of the stomach. The- age at which the dimensions would appear incredible, if they 
this disease commonly shows itself is from fif- were not attested by observers of known cha- 
teen to five-and-twenty, and it is sometimes racter. Halley relates that on April 9, 1697, 
brought on by violent exercise or a fit of there fell in Flintshire hailstones which weighed 
coughing. a It is rot very uncommon as a 6 ounces. On May 4, 1697, Robert Taylor, in 
symptom of suppression of some natural eva- Hertfordshire, observed hailstones which mea- 
cuation; and when unattended by symptoms sured 14 inches in circumference; that is, about 
of consumption and constitutional cough, and 4 inches in diameter. Parent, on May 16, 1703, 
occurring in persons otherwise strong and found them at Iliers as large as his fist. On 
healthy, it is often not dangerous. Bleeding, July 11, 1763, at Toul, some were collected by 
aperients, acids, diaphoretics, nauseants, and Montiguot measuring 3 inches in diameter, 
occasionally tlie exhibition of small doses of Volta affirms that on the night of August 19, 
sugar of lead and of styptic astringents, are 1787, in a hailstorm which ravaged the city 
the remedies usually resorted to. of Como and its environs, some of the stones 

Haemorrhage (Gr. a Ifioppayla, from atficL, were found to weigh 9 ounces. In the terrible 
and Myvum, I break). A bleeding or flow of hailstorm which traversed the whole of France 
blood. This may arise from two causes : either and the Netherlands on July 13, 1788, M. 
a full state of the vessels, or plethora , when it Tessier relates that hailstones were picked up 
has been called active hemorrhage ; or from a which weighed 8 ounces. And Dr. Noggerath 
debilitated 6tate of the vessels, or of the system informs us that on May 7, 1822, hailstones fell 
generally, when it is called passive hemorrhagr. at Bonn, weighing from 12 to 13 ounces. From 
When haemorrhage occurs from either of these such accounts we may form some idea of the 


causes, it usually requires methods of treat- 
ment adapted to the particular case. Where 
haemorrhage is the consequence of wounds, the 
bleeding vessels must be secured by ligature ; 
or where this cannot be done, styptics are 
applied. 

Haemorrhoids (Gr. ai/xo^olZes, from aTga, 
and f)tw, l flow). Tumours of the veins of the 
rectum, constituting the disease commonly 
called piles. j 

Hoereslaroh or Heresiarch (Gr. aiparl- 
a PX 0S )- In Ecclesiastical History, the founder 
of an heretical sect. [Heresy.] J 

Heeretlco Comburendo (Lat.). The title 
given to the writ which ordered the execution, [ 
by burning, of persons delivered over by the 
spiritual to the secular court for heresy. j 

Hagflsb. A vernacular name for a species 
of cyclostomous fish, called Myxine gluthiosa, ' 
and Gastrobranchus cecus, by ichthyologists, j 
Hagiographa (Gr.). The Holy Scriptures. 
The term is also applied to histories or legends 
respecting the lives und actions of the saints. 

Haldlngerlte. A double sulphide of anti- 
mony and iron, named after Haidinger. 

Hall (Ger. hngel). Hail occurs chiefly in 
spring and summer, not unfreqiiently nceom- j 
puniedwith thunder. It is formed of rain con- j 
goaled by cold in the upper regions of the atmo- 
sphere. On an attentive examination of their 


destruction occasioned by a severe hailstorm in 
a cultivated countiy. 

Of the different circumstances accompanying 
a fall of hail, the following are the most re- 
markable : Hail usually precedes Btorms of 
rain, sometimes accompanies them ; but never, 
or very rarely, follows them, especially if the 
1 rain is of any duration. Tlie time of its con- 
I tinuance is always very short, generally only a 
few minutes, and very seldom so long as a 
1 quarter of an hour. The quantity of ice which 
| falls from the clouds in so short a time is pro- 
digious, the ground being sometimes covered 
J with it to the depth of several inches. The 
I clouds from which hail is precipitated appear 
to be of very considerable extent and depth, 
as they produce a great obscurity. It has been 
remarked that they have a peculiar grev or 
reddish colour, and that their lower surfaces 
present enormous protuberances, while their 
edges exhibit deep and numerous indentations. 
Hail is always accompanied with electric phe- 
nomena. 

j Various hypotheses have been proposed to 
explain the physical cause of hail, and the phe- 
nomena by which it is accompanied; but not- 
w ithstanding all that has been written on the 
subject, the theory of hail is still invoked in 
great obscurity. 

Hair (Ger. liaar). The characteristic co- 
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veringof the Mammiferoua class of animals. 
It consists of slender more or less elongated 
homy filaments, secreted by a matrix, consisting 
of a conical gland or bulb, and a capsule, which 
is situated in the mesh- work of the corium or 
true skin. The hairs pass out through canals 
in the corium, which are lined by a thin layer 
of cuticle adherent to the base of the hair : tbe 
straightness or curl of the hair depends on the 
form of the canal through which it passes. 
Spines, bristles, fur, and wool are all modifica- 
tions of hair, haring the same chemical compo- 
sition, mode of formation, and general structure. 

In the spines of the porcupine the bulb se- 
cretes a fluted pith, ana the capsule invests it 
with a homy sheath, the transparency of which 
allows the ridges of the central part to be seen. 
In the spines of the hedgehog, the spine-like 
whiskers of the walrus, and the bristles of the 
hog, the twofold structure of the hair is veiy 
conspicuous ; but in the finer kind of hair, as 
of the human head and beard, the central pith 
can only be demonstrated in fine transverse 
sections viewed with a microscope. Some kinds 
of hair, as of the human head, and that of the 
mane and tail of the horse, are perennial, and 
grow continuously by a persistent activity of 
the formative capsule and pulp ; other kinds, as 
the ordinary hair of the horse, cow, and deer, 
are annual, and the coat is shed at particular sea- 
sous. In the deer the horns are shed contem- 
poraneously with the deciduous hair. 

Many quadrupeds, especially those of cold 
climates, have two kinds of hair : a long and 
coarse kind, forming their visible external co- 
vering ; and a shorter, finer, and more abundant 
kind, which lies close to tho skin, and is called 
fur. It is one of tho processes in the arts to 
remove the coarse hair, and leave the fur at- 
tached to the dried skin, as in the preparation 
of seal-skin, &c. The peculiar characteristic of 
wool, and that on which its valuable qualities 
chiefly depend, is the serrated character of its 
surface, arising from its structure, which con- 
sists of a series or succession of inverted cones, 
the base of each being directed from the root of 
tho woolly fibre, and receiving the apex of the 
succeeding cone. It results from this structure 
rliat the pressure to which tho workman sub- 
jects the wool in moving it backwards and for- 
wards, brings the fibres together and multiplies 
their points of contact. The agitation gives to 
each hair a progressive motion towards the 
root, and the serrations of ono hair fix them- 
selves on those of another hair which happens 
10 have its root turned in the opposite direction, 
and the mass at length assumes that compact 
form which is termed fitted wool. The micro- 
scope lus likewise demonstrated various other 
remarkable modifications in the form of the hair 
in different quadrupeds. In the mole, for in- 
stance, each hair is alternately constricted and 
expanded from its root to its apex, whereby it 
readily assumes any position, and lies flat and 
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moving forwards. The organisation of the hair 
is such as to allow of its undergoing certain 
changes when once formed, according to the 
state of health and general condition of the 
rest of the frame. Some of the lower animals, 
as the Alpine hare, are subject to periodical 
change of colour of their fur, by which it is 
made to harmonise with the prevailing hue of 
the ground which they habitually traverse! 

The chemical properties of hair were first 
pointed out by Mr. Hatchett, in his paper in 
the Phil. Trans, for 1800. It chiefly consists 
of an indurated albumen, and when boiled with 
water it yields a portion of gelatine. Soft 
flexible hair, which easily loses* its curl, is that 
which is most gelatinous. Vauqnelin discovered 
two kinds of oil in hair : the one colourless, and 
in all hair ; the other coloured, and imparting 
the peculiar tint to hair. Black hair also con- 
tains iron and sulphur. 

Hair , Colour ofi . — The prevalent popular 
belief that the hair of persons under strong 
emotions of grief or terror undergoes a change 
of colour, does not appear to rest on any sure 
foundation. Haller, in h ; s Elementa Physio- 
logies , refers to eight authorities for examples 
of such changes, admitting that under tho 
influence of impaired health such a change may 
take place slowly. The case of Marie Antoinette 
comes under the condition admitted by Haller. 
Had it been possible for mental emotion, whether 
of terror or of grief, to render hair suddenly 
grey, surely in the queen’s case the change should 
have been witnessed at an earlier period than 
that of the arrest of the royal family in their 
attempt to leave France. No authentically 
recorded instance of such change has been as- 
certained to take place amongst men prema- 
turely worn out in various climates, or amongst 
soldiers engaged in an active campaign amidst 
all the dangers and horrors of war. The Trans- 
actions of the Royal Society , extending over 200 
years, do not contain an instance of such change 
in the colour of the hair ; a circumstance op- 
posed to the conclusion that it ever took place, 
for had it ever been undoubtedly witnessed, it 
is not likely it would have remained unde- 
scribed. (Dr. J. Davy, British Association, 
1861.) 

Bair Pencils. A term applied by artists 
to the small brushes used in painting, and 
often termed camel's hair pencils; they are 
composed of fine hairs, especially of the martin, 
badger, minever, polecat, &c., and are mounted, 
when small, in quills; but when larger, in 
tinned iron tubes. 

Bair Salt, Efflorescent sulphate of mag- 
nesia. 

Bair Trigger. [Trigger.] 

Bair's Breadth. Tho forty-eighth part of 
an inch is sometimes so called. 

Bairs. In Botany, minute transporentfiliform 

f processes, composed of cellular tissue more or 
ess elongated and arranged in a single row. 
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protectors of the surface in which they grow. 
Many sorts are distinguished, the principal of 
which are the secreting or glandular hairs, which 
are composed of cellules that are visibly distended 
either at the apex or base into receptacles of 
fluid ; and the lymphatic, which consist of tissue 
tapering gradually from the base to the apex. 

Hairbell. The Campanula rotundifolia , a 
wild flower common in chalky pastures and 
wastes. The name is sometimes written Hare- 
bell. It is the Blue-bell of Scotland. 

Halberd or Halbert (Mr. Wedgwood con- 
nects this word with the Swiss halm, a handle , 
and Ger. barte, a broad axe). An offensive 
weapon, consisting of a long pole or shaft, with 
a steel head somewhat in the form of an axe, 
with a spike or hook at the back. It was much 
used in the English army in the sixteenth cen- 
tury, and gave its name to troops called halber- 
diers, to whom was confided the defence of the 
colours, with other special duties. It is now rarely 
to be met with except in some boroughs in Scot- 
land, where it is used by the civic officers who 
attend the magistrates on public occasions. 

Halcyon. [Alcedo.] 

Halcyon Days. A name given by the 
ancients to the seven days that precede and 
follow the winter solstice, from the circumstance 
of the halcyon or alcedo selecting that period 
for incubation. While this process was going 
on, the weather was generally remarkable for 
its calmness ; and hence the expression has 
passed into a proverb, signifying days of peace 
and tranquillity. 

Halcyonldue (Gr. a\/cvt6r, a kingfisher\ 
The family of Fissirostral birds, having the 
kingfisher as the type. 

Half-moon. In Fortification. [Demilune; 
Ravelin.] 

Half-pay. In the Army, is granted as a 
remuneration for past military services, either 
to an officer who retires altogether from active 
duty after twenty-five years’ service, or to one 
who is compelled by some exceptional causes, 
as ill-health, reduction of his regiment, &c., to 
quit active service for a time. In the latter 
ra*e the receipt of half-pay involves an obliga- 
tion to return to duty when called upon, unless 
physically disqualified. The rates of lialf-pay 
are somewhat in excess of half the rates of full 
pay. Tho laws concerning half-pay, its liabili- 
ties and its rights, are extremely complicated, 
and will be found at length in the War Office 
Regulations. 

In the Royal Navy, half-pay has more tho 
nature of a retaining fee. Active employment 
is exceptional (during peace) in the higher 
ranks, and in the lower ranks it is frequently 
not to bo had. When this is the case, the officer 
is placed on half-pay, often for years together. 
When an officer is too old for service he retires 
on half-pay, generally obtaining a step of hono- 
rary promotion. 

The charge in 18C5 is: — 

For Army half-pay . . £342,486 

For Navv half-pay . . 098,103 

Total £1,0 10,08 1 
V\ 
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Haliotidflb (Gr. fas, the sea, and oJs, the 
ear). A family of Gasteropodous Molluscs, 
having as its type the genus Haliotis, or the 

Haltsponffla (Gr. fas, the sea, and <nr6yyos, 
a sponge). The generic type of a group of 
sponges distinguished by the presence of silt- 
cious spiculce. 

Halltberlnm (Gr. fas, sea , and (hiptov, 
beast). A genus of Sirenia, allied to the 
Manatee; its teeth were erroneously referred 
by Cuvier to the genus Hippopotamus . It is 
found in the Miocene deposits. 

Hal It us (Lat. vapour ). In Physiology, this 
term is applied to the vapour which rises from 
newly-drawn blood, and which has a peculiar 
odour. 

Hall. [College.] 

Hallelujah (Heb. praise ye the Lord}. A 
well-known doxology, derived from the Old 
Testament. It was used, among the early 
Christians, at Easter, and daring the interval 
thence to Whitsuntide. 

Halliards, Haulymrtfs, or Halyards. 
Ropes by which signals are hoisted. 

HaUite. The subsulphate of alumina found 
at Halle. 

Hallowmas. The time from November 1 
to February 2, or Candlemas, was so called. 
[All-h ALLOWS.] 

H alloy lit e. A mineral named after M. 

d’Halloy. If is a hydrated silicate of alumina. 

Halo (Lat. halos, Gr. fa**). In Meteoro- 
logy, a luminous circle or ring; usually coloured, 
surrounding the sun or moon under certain con- 
ditions of the atmosphere. Of such rings there 
are two kinds, each apparently depending on 
essentially different physical causes. The first 
are of small dimensions, their diameters being 
between 5° and 12°; generally three or more 
concentric rings appear together, differently 
coloured, and presenting appearances similar to 
the optical phenomena of the rings of thin plates. 
These are usually called corona ; and they ap- 
pear either when a small quantity of aqueous 
vapour is diffused through the atmosphere, or 
when light fleecy clouds pass over the sun or 
moon. The second kind consists usually of a 
single luminous ring, but of much larger di- 
mensions, tho diameter being about 45°. It is 
to appearances of this second kind that the term 
halo is usually appropriated. 

The apparent diameters of halos of the second 
kind have frequently been measured, and are 
always found to subtend at the eye of the observer 
an angle of between 44° and 46°. The lunar 
halo is simply a white luminous circle, without 
colour, excepting a pale red, which sometimes 
fringes the interior edge of the circle. But the 
colours of the halos about the sun, though not 
so bright as those of the rainbow, are marked 
with sufficient distinctness. The red occu- 
pies the interior part of the luminous circle; 
the indigo and "violet the outer part, shading 
away by insensible degrees till they arc blended 
with tho general odour r>f the sky. In somo 
••iivnmsl.im-ts a second halo isobsened conccn* 
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trie with the former, but of much larger extebt, 
its apparent diameter being about 90°. The 
colours of this secondary halo are faint and 
pale, and its luminousness much inferior to 
that of the inner halo. The halos are very 
frequently attended by a horizontal white 
circle, with brighter spots, or parhelia, near 
their intersections with the circle, and with 
portions of inverted arches of various curva- 
tures. [Parhelia.] 

Various causes have been assigned for the 
origin of halos ; but the most probable is that of 
Mariotte, who supposes the phenomenon to arise 
from the refraction of light in passing through 
small transparent and prismatic crystals of ice 
floating in the higher regions of the atmosphere. 

Water assumes, in congealing, a great variety 
of crystalline forms, among which are most fre- 
quently found crystals whose faces are inclined 
to each other in an angle of 60° ; thus forming 
prisms of ice of which the refracting angle is 
60°. These prisms are turned in all possible 
directions, and consequently the sun’s rays fall 
on their faces at all different inclinations. But 
in certain positions of the prism with respect 
to the incident light, the rays which traverse 
it suffer a minimum deviation; this happens 
when the refracted ray makes an isosceles 
triangle with the two sides of the prism. The 
path of the ray in the interior of the crystal in 
this case makes an angle of 60° with the face 
of the crystal, or an angle of 30° with the per- 
pendicular to that face This last angle is the 
angle of refraction ; and it is known by experi- 
ment that in the case of ice, the angle of refrac- 
tion being 30°, the angle of incidence is 4 1°; hence 
the ray falls on the crystal at an angle of 90° 
— 41°= 49°; consequently the deviation of the 
ray from its original direction is 60° — 49° = 1 1°. 
On escaping from the crystal, the ray suffers a 
second flexure of the same amount; and the 
total deviation from its first direction is now 
2 x 11° = 22°, which is the semidiameter of the 
halo. It follows, therefore that the parallel 
A rays S A, SB, from the 

eun filing on such prisms, 

at A and B at angles of in- 

s cidcnce equal to 41°, will 

be refracted into the direc- 
tions A E and 13 E, which make angles AEtS 
and BES equal to 22°; and an eye situated 
at the intersection E will sec a luminous circle 
of which the apparent diameter, or angle A E B, 
is about 44°. With respect to the secondary or 
external halo, whose diameter is about 90°, it 
muy be attributed, says Dr. Young ( Lectures , 
vol. i. p. 348), either to tuo successive refrac- 
tions through different prisms, or with greater 
probability, as Mr. Cavendish suggested, to the 
refraction of the rectangular terminations of the 
prisms. 

This theory explains the order in which the 
colours are disposed. The ratio of the refrac- 
tion of the violet ray being greater than 
that of the red ray, the former will suffer a 
greater deviation, and consequently the violet 
band of the halo will have u greater dia- 
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meter than the red. Supposing this theory to 
be correct, the condition necessary for the ap- 
pearance of halos is the existence of particles 
of ice in the upper regions of the atmosphere. 
The appearance of a halo, therefore, furnishes 
information respecting the temperature of the 
air at great altitudes above the earth. 

The parhelic, horizontal, and vertical circjes 
which are white are due evidently to reflexion . 
They are never observed unless a cirrus or cirro- 
stratus cloud is between the spectator and the 
luminary which gives rise to them. 

The formation of corona , or the small halos 
so frequently seen round the sun and moon in 
fine weather, is ascribed by Fraunhofer and Sir 
John Leslie, not to the refraction but to the 
diffraction of light in passing by the small watery 
globules suspended in the atmosphere. If a 
piece of tinfoil punctured with the point of a 
needle be held close to the eye, the sun will ap- 
pear through it surrounded with a halo veiy 
near his disc, but spreading more in proportion 
as the hole is contracted. Supposing that an 
aqueous globule of equal dimensions would pro- 
duce an equal diffraction, the magnitude of the 
globules might thus be inferred from the dia- 
meter of the halo. When the halo approaches 
nearest to the luminous body, the largest glo- 
bules are floating, and therefore the atmosphere 
is surcharged with humidity ; whence the just- 
ness of the remark that a dense halo close to 
the moon portends rain. For a full exposition 
of the theory of halos and other similar meteors, 
the reader is referred to a Memoir by Fraunhofer 
in Schumachers Astronomischc Abhandlungen , 
3tes heft; or to the article ‘Hof,’ in Gehler’s* 
Physical! sches Wortcrbuch. See also Newton’s 
Optics; Smith’s Optics ; Pouillet, Clemens de 
Physique; Cabinet Cyclopedia , art. ‘Optics;* 
Encyclopedia BHtannica, art. ‘ Meteorology.* 

Halogens (Gr. &*s, salt). Substances which 
by combination with Inet.ils produce saline 
compounds ; such as chlorine, iodine, bromine, 
fluorine, which aire simple halogens ; and cya- 
nogen, which is a compound halogen. 

Haloragaceae (Haloragis, one of the ge- 
nera). An order of water plants belonging 
to the Myrtal alliance, of little use generally, 
though Trapa natans and other species furnish 
fruits with edible kernels, and arc sometimes 
called watt. r-chi stunts. 

Haltlca (Gr. a\Ti»«3s, good at lipping). A 
genus embracing numerous species of small 
and often minute Coleopterous insects, of tlio 
family Galerucida, and section Titranicra. 
These insects have the femoral joints of the 
hind legs thick and strong, and arc conse- 
| quently good leapers. The native species are 
smaller than tin* foreign ones, but are moro 
noxious than might be expected from their 
I diminutive size. The notorious turnip-fly, or 
. rather turnip-flea ( Chiysomila nanorum of 
j Linnaeus), is a species of the present genus. 

Hamadryads (Gr. apa^pwLBts). Nymphs 
| supposed by the Greek and Roman poets to 
j live and die with the trees to which they were 
I attached. 
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HamamelidaceeB (Hamamelis, one of the 
genera). A small order of epigynous Exogens, 
of the Umbellal alliance, consisting of small 
trees or whrubs found in various parts of tho 
world, and allied on the one hand to Bruniaccce, 
net on the other to Comaccee. 

Samites (Lat. hamus, a hook). A genus of 
extinct Cephalopoda, which inhabited cham- 
bered shells, losing their spiral form soon after 
their commencement and then continued for a 
considerable extent with a single bend upon 
themselves like a hook. The Hamites are 
found in the greensand formation in England. 

Hamlet (dim. of A.-Sax. ham, home or house). 
A small village. In Law, a hamlet is a portion 
of a village or parish ; according to Stow, the 
word meant originally the seat of a freeholder. 

Hammer Seam. In Architecture, a hori- 
zontal piece of timber from, or near, that above 
the foot of a rafter, the object of which is to 
counteract the tendency of the rafter to an 
outward thrust. It is only used in Gothic 
roofs, and is of value as providing a counter- 
balance to the weight of the rafter. 

Hammer of a Musket That part of the 
lock which descends violently upon the per- 
cussion cap when the trigger is pulled. 

Hammock (Span, hamaca). The sailor’s 
bed. An oblong piece of hempen cloth ; at 
oach end are fastened several small lines, 
meeting in a grummet or iron ring; these form 
the clews. The whole, having a mattress and 
pillow, &c. placed in it, is hoisted up into its 
place by small ropes called lanyards , and sus- 
pended from hooks in the beams of the deck 
overhead, about nine feet asunder. The ham- 
mock is a very agreeable bed, especially in cold 
weather ; but some little practice is needed at 
first to get in and out successfully. During the 
day the hammocks, lashed up tight with the 
mattresses and bedding rolled within, are stowed 
in the nettings along the upper edge of the 
bulwark. 

In the language of some tribes in the West 
Indian islands, the word hamac denoted nets of 
cotton extended from two posts, and used as 
beds. From them the word was borrowed by 
the companions of Columbus, who transferred 
it to ns through the Spanish word hamaca. 

Hamster (a word of Ugrinn origin). 
In Zoology, the Mus Cricclics of Linnaeus, 
a rodent quadruped, somewhat larger than a 
rat, common in all the sandy regions that 
extend from the Korth of Germany to Siberia ; 
extremely noxious from its fertility and great 
destruction of grain, but an object of interest 
on account of the economic instincts which 
conduce to its preservation and support. The 
hamster excavates a complicated burrow, con- 
sisting of different apartments for rearing the 
young, hibernating, and goring up winter 
food, often in enormous quantity. To effect 
this hoard, nature has provided the hamster 
with a means of transport in two large cheek- 
pouches, which, during its incursion among 
cultivated grounds, it crams full of grain, beans, 
or peas, and empties on its return to its hole 
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by pressing the two fore-paws against the 
cheeks. The hamster, however, is not wholly 
dependent upon its winter store for existence. 
During the inclement months, when the frost 
becomes severe, animation is in great measure 
suspended : respiration ceases, the animal heat 
falls, and a kina of vegetative life is maintained 
by a Blow circulation of dark or venous blood 
through both sides of the heart When the 
returning warmth of spring stimulates the or- 
ganic •machinery to its wonted activity, the 
awakened hamster finds in tho nourishment 
which it has stored up the means of supplying 
the consequent waste, and of maintaining its 
vital energies. They -are thus enabled to com- 
mence the business of procreation in April, and 
the female rears a litter of six or eight twice or 
thrice every year. In about three weeks the 
young are able to provide for themselves, and 
are driven from the holes of the parents. The 
hamster is the type of the genus Cricetus of 
Cuvier, characterised by the short tail and cheek- 
pouches. The teeth nearly resemble those of 
the rat. 

Hanaper Office. A common law office 
in the Court of Chancery, in which writs were 
anciently kept in small separate wicker baskets 
(hampers, hanaperia), abolished by 6 & 6 
Viet. c. 103, and duties transferred. Writs 
relating to the subject were deposited there; 
those concerning the crown in the Petty or 
Little Bag, whence another office of the same 
court is denominated. 

Hand (a word common to all Teutonic dia- 
lects). A measure of four inches, by which the 
height of a horse is computed : also the parts 
of a horse — as forehand , for the head, neck, 
and fore quarters; and hind hand, which in- 
cludes the rest. It also designates the hand of 
the rider ; the spur -hand being the right hand, 
and the bridle-hand the left. 

Hand Grenade. [Grenade.] 

Handloom. [Weaving.] 

Handspike. A stout ashen pole, seven 
feet in length, used as a lever in the service 
of ordnance. It, is round at the handle, and 
square towards the other end, the extremity of 
which is bevelled. When the handspike is used 
as a lever of the first kind, the bevelled side 
should be down ; when used as a lever of the 
second kind, the bevelled side should be upper- 
most. 

Handspike. A wooden lever employed on 
board a ship in working the windlass and cap- 
stan, one end being squared to fit the holes in 
the capstan head and in the barrel of the 
windlass. 

Hank. In Spinning, the name given to two 
or more skeins of yam, silk or cotton, when 
tied together. When single, they are called 
skeins. 

Hanks. Rings of ash or iron, by which fore- 
and-aft sails are confined to the stays on which 
they are severally suspended and upon which 
stays the hanks slide while the sail is in process 
of being set or hauled down. 

Hanno’t Periplm. [Periflus.] 
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j Habm, or Hanaeatfto Letfae 

i Qer. house, Gothic hansa, a league). In 
European History, a celebrated confederacy 
of cities on the coasts of the Baltic, and in 
the adjoining countries. The first league was 
formed in 1239, between Hamburg, Minden, 
and many other towns, to which Liibeck soon 
afterwards acceded: it was for the purpose of 
mutual defence against foreign potentates, 
especially the Danish king Waldemar, as well 
as the neighbouring nobles of Germany. The 
league rapidly spread, and comprehended, at 
one perioa, eighty-five cities, divided into four 
provinces. It had four chief foreign d6p6ts : 
at London, Bruges, Novgorod, and Bergen. In 
the fourteenth and fifteenth centuries the 
league became of high political importance, 
and made war and peace as an independent 
sovereign power, but it was never recognised by 
the German empire. Its decay was gradual, 
as the increased protection given to commerce 
by the princes of the several states in which 
these cities were situated rendered the alliance 
for mutual defence unnecessary. 

laqasbut) Harquebus, Hackbut. 
[Arquebuse.] 

Harbour (Ger. herberge). A piece of 
navigable water communicating with the sea 
or with a navigable river, or lake, deep enough 
to receive large vessels, and protected from the 
effects of storms or heavy seas. Harbours must 
always be accompanied by a roadstead, in which 
vessels may await the high tideB, if the harbour 
should be exposed to their action ; and in all 
eases it is preferable that there should be an 
outer harbour, in which the ships frequenting 
the particular port should be able to bring up 
or to lose the way they retain from the open sea. 
Harbours are divided into harbours of refuge, 
tidal, and permanent harbours. In harbours of 
refuge all that is needed is to secure facility 
of entrant and safe berths for the vessels, 
lying in them, together with great facilities for 
putting to sea ; but as the vessels frequenting 
harbours of this class are usually destined for 
some other port, there will be no necessity for 
wmlring enclosed docks where the ships might 
be free from the inconvenience of the tides. 
In tidal harbours such enclosed docks are 
wanted ; for large vessels are rarely fio built as 
to allow of their being beached, or unloaded 
upon the beach, when the ships are left by the 
tide. Permanent harbours may dispense with 
the works for the enclosure of the shipping ; but 
they will be always unfit for the purpose of a 
commercial port, as ships uuless always at the 
same level cannot be economically unloaded ; 
in such seas as the Mediterranean, the Caspian, 
and the great lakes of America, this remark 
does not apply. Practically, permanent harbours 
are either military or civil. The first require 
laage areas of water surface, where the ships 
may lie in ordinary, as at Plymouth, Ports- 
mouth, Cherbourg, Brest, Toulon, Ac.; the 
latter are usually smaller, and more compact, 
as Southampton, Falmouth, Liverpool, Glasgow, 
London, Havre, Bordeaux, Ac. 
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Hard Sadies. In Natural Philosophy, 
bodies which resist pressure or percussion: in 
opposition to soft bodies, the parts of which 
readily yield to pressure, and do nut recover 
themselves ; and to elastic bodies, the f*arts o* 
which also yield to pressure or impact, but* p 
sently recover themselves when the disturbing 
force ceases to act. 

Hardness. In Mineralogy. Minerals may 
occasionally be distinguished and identified 
by their relative degrees of hardness ; to 
specify which, various scales have been sug- 
gested, that of Mohs being perhaps the most 
simple. According to it the relative degrees of 
hardness are expressed in numbers, referring to 
the following standard substances, which are 
easily obtained in a state of purity, or crystal- 
lised; namely — 


1. Talc. 

2. Rock-salt. 

3. Calc-spar. 

4. Fluor-spar. 
6. Apatite. 


6. Adularia (Felspar). 

7. Rock-crystal 

8. Topaz. 

9. Corundum. 

10. Diamond. 


Any mineral which neither scratches nor is 
scratched by any one of the above substances 
is said to possess the hardness expressed by the 
attached number. Thus if a mineral neither 
scratches nor is scratched by calcareous spar, 
its hardness is represented by 3 ; if it scratches 
felspar and not rock-crystal, its hardness is 
stated to be between 6 and 7. 

Hardware. A generic term employed to 
signify such manufactures as are produced from 
the commoner or more useful metals ; that is, 
iron and steel, brass and copper, zinc and tin, 
and occasionally certain commoner kinds of 
plated goods. The industry which is engaged 
m these products is seated chiefly in Warwick- 
shire and certain parts of Yorkshire, and par- 
ticularly in the towns of Birmingham, Wolver- 
hampton, and Sheffield, though it is carried on 
also in many other localities. 

According to the census of 1861, 117,418 
persons were engaged in the manufacture of 
machines, 13,744 in that of arms, 316,672 in 
that of iron and steel, 45,677 in that of brass, 
9,733 in that of copper, 760 in zinc. If we add 
to these the moiety of those engaged in tin 
and quicksilver manufactories, Viz. 11,439, the 
aggregate of persons employed in the hardware 
industry is 615,243 ; and if we take the wages 
paid to such persons to average 15s. a week, 
and to represent the third in value of the com- 
modities produced, the annual value of the 
hardware manufactured in England will amount 
to upwards of 60,000,0007. In all likelihood, 
however, this estimate is below the truth. 

Hare. [Lagomts; Lepus.] 

Harebell. The Hyocinthus non ecriptue , a 
wild flower Common in woods and hedgerows, 
and sometimes called Blue-bell . [Hairbeix.] 

Harelip. A fissure or perpendicular divi- 
sion of the lip, so named from its supposed 
resemblance to the upper lip of a hare. Children 
are sometimes bom with this malformation, 
and sometimes it is the consequence of accidents 
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or wounds. It most usually affects the tipper I 
lip; and is not only a serious deformity, but’ 
may prevent the infant fiy>m sucking and cause 
impediment of speech. The cleft is sometimes I 
double. This malformation admits of partial ] 
or entire relief by a surgical operation, which 
should generally not be performed upon very 
young infants, as there is a risk of causing 
convulsions. 

Sarem (Turk.). The name given to those 
apartments in the houses of the East which are 
appropriated exclusively to females. [Seraglio.] 

Haricot (Ft.). The ripe seeds of various 
kinds of kidney bean, especially of Phaseolus 
vulgaris ; used in cookery. 

Harlts. [Charites.J 

Harlequin. In the Italian Comedy, the 
name given to the person who performs a part 
something similar to that of the clown or 
merry-andrew of the mountebank stages in our 
own country. Harlequin forms also one of the 
standing characters in the grotesque entertain- 
ments of the pantomime. The name is said to 
be derived from an Italian comedian who, from 
frequenting the house of M. de Harlay at 
Paris in the time of Henry VII., was called 
Harlequino or little Harlay. [Pajttomimr. ] 

HarmaUne. A crystallisable alkaloid con- 
tained in the seeds of the Peganum Harmala. 

Harmattan. The dry parching wind pre- 
vailing on the coast of Africa, between Cape 
Verd and .Cape Lopez, in the months of De- 
cember, January, and February. 

Harmonla (Hr. *A ppovla). In Greek My- 
thology, according to some versions, a daughter 
of Ares and AphroditA She became the wife 
of Cadmus, the founder of Thebes, from whom 
she received the fatal necklace which brought 
about the deaths of Amphiaraos and EriphylA 
[Europa.] 

Harmonic Axes. The harmonic axes of 
the r 40 order, of any number n of rays of a 
plane pencil with respect to a fixed ray, are the 
r rays which pass through the harmonic centres, 
of the r 4 * order, of the n points in which the 
given rays cut any transversal ; these centres 
being taken with respect to the point in which 
the same transversal is cut by the given fixed 
ray. [Harmonic Centres.] The properties of 
such harmonic axes are correlative to those of 
harmonic centres. 

Harmonic Centres. The harmonic centre 
of two points <z 1 , a 2 with respect to a pole o, in 
the same line with them, is, simply, the har- 
monic conjugate of o with respect to a x and a 9 . 
Calling it m, it is determined by the relation 

vuj Oflj 

where each segment m a is to bo understood as 
having a sign determined by the direction of 
the motion from m to a. 

More generally m is said to be the harmonic 
centre, relative to o, of any number n of points 
a when 
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where the summation extends to the a ft**^"* 

of which is a type. Such a centre m was 
oa 

formerly called by Poncelet the centre of the 
harmonic mean (Crelle’s Journal , voL iii.); 
further investigations, however, have led Jon- 
qui&res and others to the consideration of 
harmonic centres of higher order; those of 
the r 4h order being defined by the equation 

3 O,- 0 ' wtere 0 r repre “ nts a pr °- 

duct of r factors, of the type but formed 
oa 

by taking for a, successively, any r of the given 
points, and the sign 2 extends to all the dif- 
ferent products that can be so formed. An 
equivalent definition is given by the equation 



whence it is manifest that there are always r 
harmonic centres of the r th order. The har- 
monic centre of the first order is defined by 
the equation 

» I I 1 

— s= — + — _ ; 

om oa x oar oa n 

that is to say, om is the harmonic mean of the 
segments oa lt oa a , dec. . . 

Amongst the most important properties of 
harmonic centres are the following : — 

1. If m be one of the harmonic centres, of 
the r tb order, of a given system of points with 
respect to a pole o, the latter is also a harmonic 
centre, of the (» — r) th order, of the same 
system with respect to the pole m. 

2. The pole o being invariable, the harmonic 
centres of the r 41 * order of a given system of- 
points coincide with the harmonic centres, of 
the same order, of the harmonic centres of any 
superior order. 

3. If m lt m s . . . m , be the harmonic 
centres, of the r th order, of a given system of 
points, with respect to a pole o, and m x , m 9 ', 

. . mj, those of the r'* h order of the same system 
of points with respect to another pole c/ t then 
the harmonic centres of m Xt m a , . . m, of the 
(r + / — rc) th order, with respect to o', will 
coincide with the harmonic centres of the order 
(r + r'—n), of m % ' . . m/ with respect to o. 

4. The projections upon any other line of a 
number of points, of their harmonic centres of 
any order, and of the corresponding pole, retain 
all the properties of the original system. 

The theory of harmonic centres plays an 
important part in modern geometry. Cotes, in 
his Harmonia Mensurarum , first showed that the 
locus of the harmonic centre, of the first order, 
with respect to a fixed pole o, of the intersec- 
tions of a curve of the order by a line which 
passes through that pole, is always a right line. 
It is now called the (n-l) 4 * polar (or polar 
line) of o ; the r th polar of o being the locus of 
harmonic centres of the (n*-r) ,b order of the 
same intersection points. 

Harmoale Kean. The second term of 
the harmonic progression whose first and third 
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terms arc given quantities, is termed tbo har- 
monic mean of tne latter. Hence, since tho re- 
ciprocals of quantities in harmonic progression 
form an aritnmetio series, the harmonic lhean 
is the reciprocal of one half the sum of the re- 
ciprocals of the given quantities. Generalising 
this definition, the harmonic mean of any 
number of quantities is the reciprocal of the n u 
part of tho sum of their reciprocals. 

Harmonic Pencil of Rajs. A system 
of four lines through a point such that one of 
the three fundamental anharmonic ratios to 
which they give rise has the value — 1. [An- 
habmonic Ratio.] Thus the pencil whose rays 
are O A, OB, OC, O D will be harmonic if 
• / a n tvw sin A 0 C . sin A 0 D . 

on (a bcd) - flnnnr"aiTmjv““ 

A harmonic pencil cuts every line in its plane 
harmonically, that is to say in a harmonic 
row of points, and all pencils are harmonic 
whose rays pass through four fixed harmonic 
points. Harmonic pencils and harmonic rows, 
therefore, have correlative properties. The term 
harmonic conjugates is applied, in the above 
case, to the two rays A and B, as well as to 
the two C and D. Three rays of a pencil being 
given, the harmonic conjugate of any one with 
respect to the two others is perfectly defined, 
and may easily be constructed by means of the 
properties of a complete quadrangle. [Qua- 
dranqlb.] The bisectors of the angles made 
by two lines are harmonic conjugates with 
respect to these lines. They are obviously 
perpendicular to each other, and we may say 
conversely that when two conjugate rays of a 
harmonic pencil are at right angles to each 
other, they bisect the adjacent angles made by 
the other pair. 

Similarly, a harmonic pencil of planes is a 
system of four planes passing through the same 
line such that, of the three fundamental an- 
harmonic ratios to which they give rise, one 
has the value - 1. Any pencil of planes 
passing through the rays of a plane harmonic 
pencil, or through four h&rmonical points, will 
be itself harmonic. [Anharmonic Ratio.] 
Harmonic Progression or Series. A 
series of numbers such that any three con- 
secutive terms are in harmonic proportion. 
The principal property of this progression is, 
that the reciprocals of the terms form an arith- 
metic progression; and, conversely, the reci- 
procals of an arithmetic, form a harmonic 
progression. 

Karmonlo Ratio. [Anharmonic Ratio.] 
Harmonic Row of Points. Four points 
in a line are said to form a harmonic row when, 
of the three fundamental anharmonic ratios 
which they determine, one has the value -r 1, the 
others having the values £ and 2. [Anharmonic 
Ratio.] Thus a, b, c, d will form a harmonic 
row if 

(abcd)~- b + rb 1. 

and in this case c and d are said to be harmonic 
conjugates with respect to a and h. The latter 
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Are of course also harmonic conjugates with 
respect to the former, since obviously 

(a if <*&)- — 1. 

Estimated numerically, it is evident that the 
segment a h is the harmonic mean of the 
segments ao and a d, and that do is the harmonic 
mean of if b and da Further, any two harmonic 
conj xigates divide the line joining the other 
two into segments, which have the same ratio, 
the absolute value of the latter being alone 
considered. 

Of two harmonic conjugates with respect to 
a given pair of distinct points a and b t one is 
perfectly defined when the other is given ; one 
is always within, and the other without the 
segment a b. When one bisects a b », the other 
is infinitely distant, and from these extreme 
positions both more simultaneously towaqls a 
(or 6), with which they ultimately and simulta- 
neously coincide. The harmonic division of a 
line occurs very frequently in the higher geo- 
metry; it is most conveniently effected, geo- 
metrically by means of the properties of the 
diagonals of a complete quadrilateral [Quadri- 
lateral] ; algebraically it can be shown that 
if x denote the distance of any point of a line 
from an assumed origin, in the same, the quartic 
equation 

a 0 x* + 4 a x o* + 6a a x? + ia a x + u 4 «= 0 

will represent four harmonic points provided 
the cubinvariant 

a 0 a a a* ■+ 2a 1 a a <z a — a 0 af - a 2 * 

vanishes. 

Harmonic Triad. In Music, the chord 
of a note consisting of a third and perfect fifth, 
or, in other words, the common chord. 

Harmonloa. In Music, the doctrine of 
the mathematical relations of musical sounds to 
each other. This doctrine was by the ancients 
divided into seven parts; viz. of sounds, of 
intervals, of system, of the genera, of the tones 
or modes, of mutation, and of meloposia. 

Harmonloa. [Musical Glasses.] 

Harmonioal Interval. In Music, any 
interval which has definite harmonic relations 
between the numbers of vibrations of its con- 
stituent notes. 

Harmonioal Proportion, called also 
Musical Proportion. Three numbers are 

said to be in harmonioal proportion when the 
first is to the third as the difference of the first 
and second is to the difference of the second 
and third : thus, 2, 3, and 6 are in harmonical 
proportion, because 2 : 6 : ; 1 : 3. 

Harmonium. In Music, a musical instru- 
ment, somewhat resembling a small organ, and 
played with a clavier in the same manner. Its 
tones are produced by reeds, somewhat similar 
to those in the reed pipes of an organ, but left 
free at one end, and hence called free reeds. 
These are caused to vibrate by wind from 
bellows worked by the feet. The harmonium 
takes the place of an organ in houses or schools 
and small churches, and has of late years come 
into very extensive use. 



HARMONY 

(Gr. hpfioyla). In Music, an 
agreeable combination of sounds beard at the 
same instant. As a continued succession of 
single musical sounds produces melody, so does 
a combination of several together produce" har- 
mony. 

Harmony, Pre-establlihe d. A hypo- 
thesis invented by Leibnitz, to explain the cor- 
respondence between the course of our sensa- 
tions and the series of changes actually going 
on in the universe, of which, according to that 
philosopher and many others, we have no direct 
knowledge. [Perception. J This hypothesis is 
connected, in the Leibnitzian system, with the 
doctrine of monads — certain spiritual powers 
or substances, one of which constitutes the 
principle of vitality and consciousness in every 
living being. Each of these is, in its degree, 
a mirror, in which the changes going on in the 
universe are reflected with greater or less fide- 
lity. But between simple substances, such as 
spirit and matter, soul and body, no real re- 
ciprocal action can take place. The Author 
of the universe has consequently so ordained 
that the series of changes going on in any par- 
ticular conscious monad, corresponds precisely 
to those of the monads in contiguity to which 
it is placed. Hence -arises our belief that mind 
is acted on by matter, and vice versA ; a belief 
which leads to no practical errors in virtue 
solely of this pre-established harmony. The 
subject of Leibnitz’ theory has recently under- 
gone fresh discussion in Mr. J. S. Mill’s work 
on the Philosophy of Sir William Hamilton. 

Harmony of the Scriptures, Gospels, 
do. The correspondence of the several writers 
of different parts of the Scriptures in their re- 
spective narratives, or statements of doctrine. 
The earliest Harmohy of the Gospels was com- 
posed by Tatian, in the second century, with 
the title IHatessaron. Among other works of 
this kind may be mentioned Osiander, Harm. 
Evangelica ; Cartwright, Harm. Ev. Common- 
lario illustrata , 1647 ; Le Clerc, Harmonie Ev. 
Amst fob 1699; Macknight’s Harmony of the 
Four Gospels , 1766; Gres well. Harmony and 
Dissertation , Oxford 1830. 

Haimostes (Gr. hpfio<rrt\$ t from apfiSfa, 
I fit). In Ancient Histoiy, a Spartan ma- 
gistrate, called also sometimes sophronistes 
(tr.wppovurr'fia, moderator ), who was appointed 
to superintend a conquered state. It is con- 
jectured, from Thucyd. iv. 63, that the office 
was annual. Other Greek states which made 
conquests afterwards borrowed the name. Xeno- 
phon speaks of Theban harmostes in Achaia. 

Harmotome (Gr. apfi6s , a joints and r4fiyu, 
I divide). A mineral chiefly from Andreas- 
berg, in the Harz, the crystals of which often 
intersect each other, and are easily separable. 
It is also called Cross-stone or Staurolite. 
(Cross-stone, j 

Harp (Ger. harfe). A musical stringed in- 
strument of great antiquity, in which the strings 
are stretched on a triangularly formed frame, 
and pinched, or -rather pulled, by the fingers, 
to set them in vibration and produce the diffe- 
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rent sounds. .The harp is represented on many 
Egyptian monuments ; and though it is usually 
admitted to be of Eastern .origin, it seems 
doubtful whether it was known to the Greeks 
and Romans in any shape analogous to its pre- 
sent form. Of late yean this instrument has been 
much improved by pedals and other devices. 

Harp Sliells. [Harpa.] 

Harpa (Ger. harfe). A genus of Pectin i- 
branchiate Molluscs dismembered from the 
Linnaean Buccinv/m and remarkable for the 
elegance of form and beauty of the markings 
of the shell : this is traversed by longitudinal 
compressed sinuous parallel ribs, which may be 
compared to the strings of a harp. 

Harp al us (Gr. hpwa\4ot t grasping, greedy). 
A genus of predaceous Coleopterans, and the 
type of a family {HarpaUdm\ which is one of 
the principal divisions of the Linnsean genus 
Carabus. 

The Harpalida are divided into three prin- 
cipal sections, characterised by modifications of 
the anterior tarsi of the male. 

1. Harpalina, having the four anterior tarsi 

of the males dilated. 

2. Ferontna, having the two anterior tarsi 

dilated, and the joints heart-shaped. 

3. Patellimana, having the two anterior tarsi 

of the males dilated ; the joints being 

square or rounded. 

Each of these sections contains numerous 
subgenera, of which Harpalus proper contains 
many British species. Harpalus rvficomu is 
perhaps the most common ; it exceeds half an 
inch in length, with opaque black elytra and 
body,* and red legs and antennae. 

Barpax. A genus of fossil shells, oblong 
&Dd somewhat triangular, the hinge being 
formed by two projecting teeth. (Parkinson.) 

Harpies (Or. 0 Apicvtcu, from apTrco^apirdCw, 
1 seiee). In Mythology, a name for the storm- 
winds. (Gladstone’s Homer and the Homeric 
Age , vol. ii. p. 300.) In Hesiod, they are 
represented as the beautiful daughters of 
Thaumas and Eleetra ; but in later mythology 
they assume the repulsive form under which 
Virgil has exhibited them. (Mn. in. 211 &e.") 

Harping* (a word akin to warping). Id a 
ship, those planks or wales, forming her outer 
covering, which bend in towards the bow and 
are fastened in the stem. They are thicker 
than other parts of the wales, to encounter 
the great resistance offered by the water as the 
ship cuts through it. 

Cat-harping s. —Minor ropes between the tope 
And mastheads, employed to draw the shrouds 
together and inwards towards the mast. They 
serve to tighten the shrouds, and to give freer 
play to the yards and sails when braced far on 
either tack. 

Harpoorates. The Greeised name of the 
Egyptian god Har-pi-chruti, i.e. (according to 
Bunsen and Lepsiue) Homs the child, repre- 
sented generally as a naked boy, sitting on a 
lotus flower, with his finger in his mouth, to 
denote (not, as is commonly supposed, silence, 
but) the childish actions of infancy. 
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Karpsiobord. A keyed musical instrument 
strung with wires like a pianoforte, in which 
the sounds are produced by means of small 
vertical sticks, called jacks, upon which the 
keys act as levers. In the jacks are inserted 
short pieces of quill ; these, upon passing the 
strings, set them in vibration. This instrument 
is now superseded by the pianoforte. 

Harp jlm (Gr. "Apwuia, Harpy). ^This terra 
has been applied both to a genus of Raptorial 
birds and to a genus of Lepidopterous insects. 

Harrier. A small hound trained for hunting 
the hare, remarkable for the acuteness of its 
sense of smell. 

Harrlagtoalte. A mineral compound of 
silica, alumina, lime, soda, and water, from the 
North of Ireland. 

Harrow (Dan. haro). In Agriculture, a 
rhomboidal frame with a number of spikes 
inserted in it on one side. This frame, when 
dragged over ploughed land, breaks the furrow 
slices into small pieces, for the purpose of 
preparing the land for seed in some cases, and 
for covering the seed in others. The spikes 
are inserted in it, at such distances that when 
the frame is drawn along in a straight line, the 
tines, as they are technically termed, pass 
through every part of the soil traversed by the 
frame. Finlayson’s harrow is an implement of 
the so-called grubber class, in which the frame 
is carried on wheels, the teeth being pointed 
forward so as to take hold of the land. This 
implement, by means of a long lever, can be 
regulated to such a nicety as to stir the soil to 
the depth of only one or two inches, for .the 
purpose of covering grass or clover seeds ; or it 
can be pressed into it so far as to serve, in 
the case of stubble lands, instead of plough- 
ing. Wilkie’s harrow and Kirkwood’s harrow 
can be used for similar purposes ; and being on 
a smaller scale can be worked with fewer horses 
than Finlayson’s, which commonly requires four 
or six. 

Harrowing. The process of drawing a 
harrow over the soil for the purpose of re- 
ducing it to a level, of covering seed, or of turn- 
ing up weeds in ploughed ground, or moss in 
grass lands. In agriculture the harrow is drawn 
by .horses ; and in market-gardening, where a 
light harrow is sometimes used, by men. In 
either case the more rapid the motion of the 
harrow, .up to a certain point, the more efficient 
will be its operation. For meadow lands, the 
object of harrowing is to disperse the little heaps 
of earth raised during winter and early spring 
by moles and worms. For this purpose the 
harrows in some parts of the country are turned 
upside down ; while in others, as in Middlesex, 
thorn branches are tucked into a frame resem- 
bling a harrow, and dragged over the surface 
for the purpose of effecting the same object. 
This is called a bush harrow. A chain harrow 
is also used for the same purpose. 

Hart. [Deer.] 

Hartaborn, Spirit of. An impure solution 
of carbonate of ammonia, obtained by the de- 
structive distillation of hart’s horn or any kind 
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of horn or bone. An impure solid carbonate 
of ammonia, called salt of hartshorn, is formed 
at the same time. 

H&rosplces. [Abuspices.] 

Harvest Bug. [Cimex.] 

Harvesting. The operation of pulling, cut- 
ting, rooting up, or gathering field crops, and 
drying or otherwise preparing them for being 
stored for winter use. The first harvest which 
occurs in Britain and similar climates is that 
of the forage grasses, or other plants made 
into hay ; the next is the harvest of cereal 
grasses, or of corn crops; and the third the 
potato harvest, or harvest of root crops, such as 
potatoes, carrots, turnips, mangold wurzel, &c. 
There is also the harvest of occasional crops ; 
such as that of rape-seed, turnip-seed, dyer’s 
wood, hemp, fiax, and various other articles. 

Hascblsch or Hasheesh. The Arabic 
name for Indian hemp, used as a stimulant in 
Eastern countries. The Assassins were said 
to nerve themselves for their horrible work by 
the excitement which it produced ; hence their 
name. [Assassins.] 

Hastati (Lat. from hasta, a spear). One 
of the three grand divisions of the Roman 
infantry, so called because they were armed with 
spears. It. consisted of young men in the flower 
of life, who were always drawn up in the first 
line of battle. The other two divisions were 
called Principes and Triarii ; to which was 
added another, called Velites, or light troops, 
first employed, according to Livy (xxvi. 4) at 
the siege of Capua, b.c. 211. 

Hastings Sands. The lower member of 
the Wealden group of deposits, developed in 
the south-eastern counties of Kent and Sussex. 
The low r er beds are the friable sands of which 
Hastings Cliff is formed, atid these are based on 
beds of shelly limestone and grit, alternating 
with some clays. Harder beds yielding good 
building stone overlie these, and above them 
are the Tilgate beds of calcareous grit, exten- 
sively quarried in Tilgate Forest near Horsham. 
The rocks at Tunbridge Wells and other places 
are very picturesque portions of the Hastings 
sand. Beds of ironstone were formerly worked 
in this deposit. 

Hat (Ger. hut). What is usually called a 
beaver hat is made of a variety of furs, chiefly 
those of the hare and rabbit, mingled with wool, 
and in the best hats a proportion of beaver’s 
fur; but the latter is altogether omitted in 
common stuff hats. The furs are mixed ; the 
long hair is picked out ; and they are then 
placed on a hurdle, which is shaken and made 
to vibrate by being struck with a bow-string ; 
in this way the dust is shaken out, and the 
fibres are to a certain extent interwoven. [Felt.] 
A quantity of this mass of fur sufficient for one 
hat is called a bat or capade (Ure’s Diction- 
ary, art 1 Hat-making ’ ) : it is pressed, kneaded, 
and at length moulded so as to form a kind of 
conical cap, the irregularities or small fibres of 
the' different furs entangling with each other so 
as to keep the whole adherent. The cap is then 
dipped into warm water acidulated by sulphuric 
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acid, and wrought for several hours by the 
hands, by which it is tliickened or fulled ; the 
knots are picked out of it, fresh felt here and 
there added, and the beaver ultimately applied ; 
the hat is then shaped, waterproofed by a lac 
varnish,?*^ upon a block, dyed, stiffened by 
the application of a solution of glue, steamed, 
brushed* and ironed ; the brim is then trimmed, 
and it is ready for lining and binding. 

i Silk hats have a foundation of woollen felt, 
upon which a silk plush is afterwards applied. 

Hatch (connected by Mr. Wedgwood with 
Dutch heck, a harrier of lath, and Swed. h&eck, 
a hedge , which last would also seem to be an- 
other form of the same word). The covering of 
a hatchway. In very bad weather the hatches 
are battened down, to keep the water which 
comes in upon the decks from getting below. 

Hatchettine. A fusible wax-like substance, 
found occasionally in nodules of ironstone, 
named after Mr. Hatchett. It is usually placed 
by mineralogists amongst bitumens. 

Catchment. In Heraldry. [Achievement.] 

Hatchway. A large opening in a ship's 
deck for communicating with the decks below, 
the hold, &c. ; there are the fore, main, and 
after hatchways. 

Hattemista. An ecclesiastical sect in 
Holland, so called from Pontian von Hattem, 
a minister in Zealand: nearly allied to the 
Verschorists. They arose in the latter part of 
the seventeenth century. They appear to have 
denied the expiatory sacrifice of Christ. It 
is added, that they denied the corruption of 
human nature, and the difference between moral 
good and evil. 

Hatti-acherilf. An edict signed by the 
hand of the Sultan is so named in Turkey. 

Hauberk (Old Ger. halsberge, A.-Sax. heals- 
4)org, from heals, the neck , and beorgan, to 
cover). A piece of armour, supposed to be 
of German origin, common in the chain mail, 
or rather ringed mail, of the twelfth century ; 
being a jacket or tunic, with wide sleeves 
reaching v a little below the elbow, the hood 
being of one piece with it. The hauberk of 
ringed mail ceased to be worn about the reign 
of Henry III., when the Oriental chain mail, 
properly so called, came into fashion for a short 
period. 

In France only persons possessed of a certain 
estate, called un fief de hauher, were permitted 
to wear a hauberk, which was the armour of a 
knight ; esquires wore only a simple coat of mail, 
without the .hood and hose. 

Baugh. A Scotch term, applied to lands 
irhich in England would be called nceadow or 
pastv/re. 

Haul. The Sea term for pulling upon a rope 
directly.— To haul the wind , to bring the ship 
to sail close by the wind after running in some 
other direction. 

Haunches (Old High Ger. hlancha, Fr. 
hanche). In Architecture and- Engineering, 
the word haunches is used to express the 
filling in of the masonry required to make up 
the horizontal line of the structure, between the 
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voussoirs of the arches and the line of the 
string, which is generally introduced o^r the 
whole series. The haunches are, in fact, the 
horizontal filling introduced to complete the 
structure; and the radiating joints in the 
haunches of the old Westminster Bridge have 
always been regarded as both a theoretical and 
practical defect in that building. The purpose 
of the haunches is to bring down the pressure 
of the roadway, or of the superstructure, upon 
the arches, and this is done in the most effec- 
tual manner by directing the line of thrust 
normally to the arch; in some of Smeaton’s 
and of the early Boman bridges, however, the 
haunches of the great arches are often lightened 
by the introduction of a small circular arch, 
which is formed in the masonry of the upper 
structure. Examples of this method of lighten- 
ing the haunches of mediaeval arches are found 
in Wells and Salisbury Cathedrals. 

Haurient. In Heraldry, a term applied to 
a fish placed in pale, and having its head in 
chief, as if rising to the surface for air. 

Bausmannlte. Native oxide of manganese; 
so called in honour of Prof. Hausmann. 

Haustellata (Lat. haurio, / draw forth). 
A name of a grand section of insects, including 
all those which in the perfect state have the 
oral apparatus adapted for suction. 

Hautbois. [Ouoe ] 

Haiiyne. A blue mineral in small granular 
or spherical masses, generally fohnd in basalt 
or lava. Named after Haiiy, the celebrated 
French mineralogist. 

Haven (Ger. hufen). [Harbour.] 

Haversack (Fr. liavre-sac). A strong coarse 
linen bag for carrying provisions on a march. 

Hawk. [Falco.] 

Hawk-moth. [Sphinx.] 

Hawkers, Pedlars, Petty Chapmen. 
In Law, persons travelling from town to town 
with goods and merchandise for the purpose of 
sale. They are required to take out licenses 
under 50 Geo. III. c. 41. Wholesale traders are 
exempt from the provisions of this Act, as are 
also licensed auctioneers going from town to 
town. 

Hawking:- [Falconry.] 

Hawse (A. -Sax. lials, the neck). The portion 
of sea immediately in front of a ship’s bows, 
and extending from an imaginary line rising 
from her anchors. The cables pass through 
the hawse holes, which are made in the timbers 
and in the hawse piece outside. When the ship 
has two anchors down, and the cables diverge 
from each other, the hawse is said to be clear ; 
when crossed by the ship turning half round, 
there is a cross in the hawse. Another cross 
makes an elbow ; then a round turn : in the 
last two cases the hawse is said to be foul. 
The process of disengaging the cables is called 
clearing havm. The danger of a foul hawse is, 
that if it comes on to blow, the cables cannot 
be veered from their friction against each other. 

Freshening hawse is veering out a little cable 
to expose a new surface to the friction in tho 
hawse hole, or across the cutwater. 
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HAWTHORN HEADACHE 

Athwart hawse implies across the bows of a Hayward (A. -Sax. haga, Fr. haie, hedge). 
▼easel at anchor. An officer anciently appointed in the lord’s court 

Hawthorn. One of the common names of to take care of the cattle of a manor, and pre- 
Cratagus Oxyacantha , the Whitethorn, May, vefit them from injuring the hedges or fences. 
Maybush, Quick, and Quickset of the rustics. Hazel (A -Sax. hsesl or haesel). The 

It is one of the most beautiful of our small common name of the Nut ( Corylue ), a deci- 
trees, and also one of the most useful, being duous shrub or low tree, commonly found in 
everywhere employed as a most efficient live hedgerows and as undergrowth in woods. The 
fenco. Many improved varieties are cultivated fruit is well known for its use at dessert but 
in our shrubberies and demesnes, us the Scarlet, it is not the wild form C. Avellana which is 
the Double Scarlet, the Double White, &c. The usually so employed, but improved varieties, 
Glastonbury Thom, another variety, begins to to which the names of Filberts and Cobnuts 
blow very early, so that in mild seasons it is are applied. Nuts if dried in the sun, and 
occasionally met with in blossom at Christ- thus thoroughly harvested, may be kept for 
mas. In reference to the name Hawthorn, use, in closed vessels or small casks, till the 
i.e. the Thorn of haws, heys or hedges ( A.-Sax. following spring. The chief thing to be guarded 
hagathorn, haegthorn or hegethorn), Dr. Prior against is moSdiness arising from moisture 
remarks that it is interesting as affording tes- retained in the husks. Common nuts, as im- 
timony to the use of hedges and the appropria- ported, without the husks are of course much 
tions of flats of land, from a very early period less liable to this inconvenience, 
in the history of the Germanic races. The Head. The fore extremity of a ship. It 

term haw, he continues, is incorrectly applied to generally means the cutwater, which is adorned 
the fruit of this tree in the expression hips with a figure. By the head , implies that the 
and haws , the latter word denoting really the ship’s head is depressed in the water. Head 
fence on which it grows. Many other species sails, head yards, are the sails and yards in 
of Cratcegus are cultivated for ornamental pur- the fore part of the ship. 

poses, and to these tho general name of Thorn Head of Water. The height which a 
is also applied. column of water is submitted to is called in 

Haymaking. The operation of cutting Engineering the head;, it is measured from the 
down, drying, and preparing grasses and other upper surface of the lower stream to the upper 
forage plants for being stacked for winter use. surface of the reservoir producing the pressure ; 
The plants tfte mown down at the time when the effective pressure will be that indicated by 
they are supposed to contain a maximum of this height diminished by the friction that the 
nutritious juices, viz. when they are in full column of water undergoes in the pipes, and 
flower. Dry weather, and if possible that in through any change of direction that may take 
which sunshine prevails, is chosen for this place in them. 

operation ; and the mown material is spread Headache. This is a common symptom in 
out and turned over two or three times in various diseases : it frequently occurs both in 
the course of the same day in which it is cut. full and in debilitated habits, and also in 
In the evening it is put into small heaps. In persons who are otherwise healthy. One form 
the morning of the second day these heaps are of headache consists in a degree of torpor and 
spread out, and turned over two or three times ; of confusion, with a dull pain over the whole 
and in the evening they are formed into heaps head, dimness of sight, and inability to attend 
somewhat larger than they were the day before, to anything requiring thought or fixed attention. 
If the weather has been remarkably warm and Somotimes it is referable to disordered stomach 
dry, these heaps in tho course of the third day or bowels, but it also comes on without any 
are carted away and made into a stack ; but if such assignable cause. These headaches are 
the weather has been indifferent, the process of relieved by nervous stimulants, such especially 
opening out the heaps and exposing them to as camphor, ether, and ammonia. A cup of 
the sun is repeated on the third day, and stack- strong coffee or of green tea often acts like a 
making is not commenced till the fourth, charm ; and if the pain prevents rest, a small 
The grand object in making hay is to pre- dose of opium is sometimes necessary, with 
serve the colour and natural juices of the herb- perfect rest and quiet. Some very troublesome 
age, which is best done by continually turn- cases are relieved by cold applications to the 
ing it so as never to expose the same surface temples and the head, others by snuff and 
for any length of time to the direct influence of nasal stimulants. There is a peculiar form of 
the sun. In stacking the hay the object is to headache which consists of throbbing and pain 
preserve this green colour, and at the same of one particular part, or sometimes over one 
time induce a slight degree of ferments- side of tho head ; it lasts an hour or two and 
tion, which has the effect of rendering the then goes off, and returns again at stated 
fibres of the plants composing the hay more intervals. This is called hemicrania (the mi- 
tender, and changing a part of the paren- graine of French, and the megrin of old English 
chymous matter into sugar. This sweet taste writers), and is often of a distinctly intermittent 
renders the hay more palatable to horses, character. For its permanent cure bark or 
The best directions for haymaking will be sulphate of quinia are in use ; blisters behind 
found in Middleton's Agricultural Survey of the ears are also of service. In bilious or sick 
Middlesex. headache, emetics and purges are required. 
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I1EADB0 HOUGH 

Obstinate headaches are not unfrequently got j 
rid of by change of air, scene, and occupation ; 
especially where they are the result of exces- 
sive intellectual application. . j 

Headborouffh (Sax. borg, pledge). The 
chief of the ten phdges in frankpledge [Frank- 
pledge] ; also styled borshulder, ty thing -man, & lq. , 

Headers. In Architecture, bricks, or stones, | 
laid with their heads, or short faces, in front, 
and their long faces in the body of the work. 

Heading Courses. In Architecture, the 
horizontal courses, which consist entirely of 
headers, in opposition to stretchers, or stretch- 
ing courses. [Bond, English.] 

Headland. In Geography, a term nearly 
synonymous with Cape, Mull, Ness, or Pro- 
montory [which see]. 

Headland or Head Ridge. In Agri- 
culture, a ridge or border, commonly ten or 
twelve feet broad, which is continued round a 
held in{some cases, and which in others is only 
formed at the two opposite sides, for the pur- 
pose of affording space for the horses to turn on 
while ploughing, 

Headline. In Printing, the top line of a 
page in which the running title and folio are 
given. The divisions and subdivisions of a 
work, when they are set in lines, and chapters, 
are also called heads. 

Headpieces. In Printing, ornaments 
placed at the top of the first page and of the pages 
beginning with books, chapters, &c., and which 
are therefore called headpages. The headpieces 
of the old MSS. and some of the early printed 
books were beautifully illuminated ; but in 
course of time wood engravings, cast metal 
ornaments, flowers, and brass rules were made 
available for working with the types. Head- 
pieces have been revived of late years ; they 
are mostly copied from old works, but engraved 
in a finer fityle. 

Headstook. In Machineiy, the framing 
used for supporting the gudgeons of a wheel. 

Healds. The harness for guiding the warp 
threads in a loom. 

Healfkngr or Halsfang (A. -Sax. a catching 
of the neck). The old English name for the 
punishment of the pillory. The word was also 
applied to the fine paid in order to commute 
this punishment. 

Hearing Trumpet. Vn instrument for 
concentrating sound, and conveying it to the 
ear. It is generally a short bent tube, wide 
at the one end where the sound enters, and 
narrow at the other where the ear is applied. 
The principle on which it acts is the reflection 
of sound at an angle equal to that at which 
it strikes a smooth surface ; and accordingly the 
form of the instrument ought to be so regulated 
that the whole of the vibrations shall he collected 
into a focus at the smaller end. But it is not 
necessary that the form which theory points 
out should be very accurately observed; the 
principal advantage is gained by confining the 
advancing sound by a continual reflection, and 
preventing it from spreading laterally and 
being dissipated. 


JIEART WHEEL 

Heart (Ger. herz, a word running through 
many languages of the Aryan family). The 
human heart is a hollow muscular organ of 
a somewhat conical shape, the broad part of 
which is called its base , and the smaller end 
its ape x. Its base is placed upon the right 
of the bodies of the vertebrae, and its apex 
obliquely to the sixth rib on the left. Inter- 
nally it is divided into a right and left ventri- 
cle ; the former anterior, and the latter almost 
posterior, in consequence of the oblique manner 
I in which it is placed. Its inferior surface 
rests upon the diaphragm. Attached to the 
base of the heart are two auricles , so called 
from their resemblance to the ear of an ani- 
mal: they are muscular sacs. In the right 
amide are four apertures ; two of the venae 
cavae, one of the coronary vein, and one an 
opening into the right ventricle. In the left 
auricle there are five apertures; namely, one 
into the left ventricle, and those of the four 
pulmonary veins. Each ventricle has two 
orifices; one from the auricle by which the 
blood enters, and another into the artery by 
which it passes out. They are supplied with 
valves ; those at the arterial openings being 
called, from their form, semilunar valves ; those 
at the orifice of the right auricle tricuspid , and 
those at the orifice of the left auricle mitral. 
The valve at the termination of the vena cava 
inferior, just within the auricle, is called the 
valve of Eustachius. The cavities aro lined 
with a strong smooth membrane. The pul- 
monary artery arises from the right ventricle, 
and conveys venous blood to the lungs, where 
having been changed into arterial blood by the 
action of the air, it returns by the pulmonary 
veins , which terminate in the left auricle ; the 
venae cavae, which bring back the mass of 
venous blood from all parts of the body, ter- 
minating in the right auricle. The circle, 
therefore, which the blood takes is this : It is 
returned from the various parts of the body by 
the venae cavae into the right auricle, whence 
it is forced into the right ventricle, and then 
through the lungs ; whence it returns into the 
left auricle, and from it into the left ventricle ; 
and thence, by the aorta, through the general 
arterial circulation. The substance of the 
heart is supplied by nerves and vessels of its 
own, which are called coronary vessels ; the 
coronary arteries brancli off from the aorta, 
and the coronary veins return their blood into 
the right auricle. The nerves ure branches of 
the eighth and great intercostal pairs. 

Heart wfieel. The name given to a well- 
known mechanical contrivance for converting a 
circular motion into an alternating rectilinear 
one, which is generally adopted in the ma- 
chinery of cotton mills. It consists of an ellipse 
turned either on an axle, or by means of a 
winch and handle in one of its foci, or its centre, 
on whose edge a movable point or circle presses ; 
the latter receives an alternating motion from 
the circumference of the ellipse, which in its 
motion presses it to different distances from 
the centre of motion. The practical disad- 
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vantages of this contrivance are, the inequality , motion of tho ultimata particle*, both of the 
of pressure and of moving force which will be sledge and of the iron upon which it falls: in 
required at different ports of the rotation of fact, the motion of the hammer as a mass is 
the ellipse, and the consequent wearing of some transferred to the individual atoms of the 
parts of it before the remainder. j hummer And of the piece of iron, and this 

Heart Wood. In Botany, the English j atomic or molecular motion thus acquired con- 
term for duramen. It is the ccutml part of the stitutes heat. The limits of this article will 
trunk of a tree hardened by the deposition in not admit of the introduction of the experiments 
its tissue of various secretions, which clog np ] and reasoning by which the dynamical theory 
the passages, and forbid the passage of any- j of heat lias gradually but completely driven its 
thing through them. | rival from the field. For a masterly exposition 

Bstrtb f A.-Sax. heorth, another form of of this and the whole subject of heat, 'the 
earth). The part of a furnace where the metal ; reader is referred to Tyndall’s Heat considered 
accumulates, and where it is finally separated as a Mode of Motion. 

from the impurities that may be present in the Heat Bays. This term is usually applied 
ores ; it is situated at the bottom of the furnace to the red rays of the spectrum, and to other 
a little above the mouth and the tuyeres. The rays which fall outside the red end of the 
term is also applied to part of an open furnace, spectrum, And which are consequently invisible, 
where the metal is exposed to the action of fire. The modern theories of heat and light will not, 
Heartsease. [Viola.] however, permit of the conception that there can 

Heat (Ger. hitze). This term has boen ap- exist any ray of light, which, when absorbed, will 
plied both to the sensation experienced on not raise the temperature of the surface absorb- 
touching a hot body, and to the cause of that ing it ; and therefore the division of the rays of 
sensation: in the latter Bense it is synony- the ’Spectrum into heat rays and light rays is no 
mous with the term caloric. The escape of longer strictly philosophical. It is, however, 
heat through space is called the radiation of certain that those rays which produce the 
heat, and Its communication by contact con- greatest heating effect and but little luminous 
duction. The term specific heat is applied to effect are concentrated about the least re.frarh- 
tlie quantity of thermometric heat required to gible end of the spectrum, while the most 
raise equal weights of different substances to .luminous rays are more refrangible, and are 
the same temperature. Thus, experiments prove consequently thrown nearer to the violet ex- 
that the quantity of heat which will raise olive tremity of the spectrum. 

oil two degrees will only raise water one degree ; Heath or Heather (A. -Sax. hseth, Ger. 
hence a pound of water at 212° may be said to heide). In a general sense the term heath is ap- 
contain twice as much heat, or to have twice plied to waste land in which the prevailing plants 
the capacity for heat that belongs to oil : or the consist of one or more of the common species 
specific heat of water being =1, that of oil is of heath, especially Cafluna w f gari&, the Erica 
0-5. When heat changes the state or form of vulgaris of Linnaeus. This plant covers many 
bodies a large quantity disappears, and remains hundreds of acres in the Highlands of Scotland, 
in them so long as they retain one form. To in Ireland, and in similar climates on the Con- 
heat in this state of combination, and inap- tinent It attains, in many places,.the height 
preciable by the thermometer, the term latent of three or four feet ; and is used for thatching 
heat or caloric of fluidity has been applied, houses, making besoms, and for a variety of 
[Evaporation; Expansion; Light; Radiant other purposes. The tender top form a sub- 
Hkat ; v Thermometer ; Thbrmotics.] stitnte for mattresses in Highland cottages; 

Heat, Dynamical Theory of. Two and they are also eaten green and in a dried 
theories have been propounded to account for state by horses, cattle, and sheep, in countries 
the phenomena of heat : the material theory, and where the grasses and clovers do not begin to 
the dynamical or mechanical theory. The mate- grow till late in the spring. Other common 
rial theory supposes heat to be a kind of subtle species are Erica Tetralix and E. cinerea. 
and imponderable matter, capable of being com- Heave (A.-Sax. hebban, Ger. heben). In 
bined with ponderable matter and again sepa- Nautical phrase, to employ force to move great 
rated from the latter. The dynamical theory weights by the lever, &c. ; as to heave up the 
assumes heat to be, not a peculiar kind of anchor by the capstan or windlass ; to heave 
matter, but a peculiar motion of the ultimate down the ship, or pull her over on one side to 
particles of matter. It is well known that, get at a leak; also to heave taut (tight), or 
by *he rapid blows of a sledge-hammer, a piece turn the capstan till the rope or chain applied 
of iron may l>e rendered almost red hot. The to it becomes tight. 

material theory would here account for its de- Heaven (A.-Sax. heofon). The Celestial 
velopement, by assuming that the' compression Sphere, or Firmament, or Sky, in Astronomy, 
of the iron by the blows of the sledge had denotes the spaces in which the celestial bodies 
squeezed out, as it were, a quantity of the heat are placed, or through which they apparently 
which previously existed in the interatomic perform their diurnal revolutions. Tne term 
spaces of the metal. The dynamical theory, heaven was frequently used by the ancients to 
however, maintains that the mechanical motion denote the orb or sphere in which a celestial 
of the hammer, which is stopped or destroyed body appears to move ; and hence tho ancient 
when it falls upon the iron, is converted into a astronomers assumed the existence of as many 
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heavens ns they observed different and appa- excessive perspiration, and emaciation. It 
rently independent motions. They supposed generally affects more or leas of an intermittent 
the various heavens to be solid, because they chftracter ; but the exacerbations and remissions 
could not otherwise sustain the bodies placed are irregular, and the sweating stage is not ful- 
in them ; und spherical, because perfect motion lowed by that relief which it usually announces 
must be performed in a circle which is formed in other febrile attacks. It is often symptoma- 
by the section of a sphere ; and crystalline, tic of some particular disease, and requires to 
because the different bodies are visible, though be treated accordingly. Where this is not the 
their orbs include one another. The first case, or where it seems merely an attendant on 
heaven was that of the Moon, the second of general debility, a course of sarsaparilla and a 
Venus, the third of Mercury, the fourth of the milk diet are .often very beneficial ; but where 
Sun, the fifth of Mars, the sixth of Jupiter, this remedy induces perspiration and nauseates, 
and the seventh of Saturn. The eighth, which much management is required in carrying it on 
is that of the fixed stars, was called particularly for a sufficient length of time to prove of service, 
the firmament. Ptolemy added a ninth, which Hectogramme. A French measure of 
was tho Pnmum Mobile. All these reveries weight « 100 grammes, or 1,543*4 English 
have been exploded by the discovery of the grains. 

true system of the universe, and the laws of the Hectolitre. A French measure of volume 
planetary motions. « 100 litres, or 6,102*8 English cubic inches. 

Heavy Spar. Native sulphate of baryta. Hectometre. A French measure of length 
This is a common mineral in many mining = 100 metres, or 3,937 English inches, 
districts. It occurs in several crystalline forms, Hecuba. In Mythology. [Paris.] 

of which the cleavage is a right rhomboidal Hedenberglte. A silicate of lime and 

prism ; it also occurs fibrous, radiated, and iron, first described and analysed by Heden- 
stalactitic. Some beautiful specimens of the berg, in Swede^, 

latter variety have been found in Derbyshire Hedera (Lat.). The genus of the Ivy, 
of a brown colour. The crystals are usually belonging to the order Araliacece , and consist- 
white, or nearly colourless. The specific gravity ing of scandent evergreen shrubs, climbing by 
of sulphate of baryta is 4*1 to 4*6. It consists means of short sucker-like rootlets, which ding 
of 77 baryta, 40 sulphuric acid, its equivalent to any surface with which they come in con- 
being 117. It enters into the composition of tact. Ivy is thus enabled to mount to the tops 
some kinds of pottery, but it is chiefly used of the highest buildings or of the tallest trees, 
in. the adulteration of white lead. [Barium.] The Common European Ivy, H. Helix ; yields a 
Hebdomadal Council. [Congregation ; large number of varieties. There are other 
Convocation, House of.] species peculiar to Africa — H. canariensis , and 

Hebe (Gr. "Hflij). In Grecian Mythology, the to Asia — H. ceichica or Baegneriana „ both of 
goddess of youth, whose office it was to hand them well known in gardens, 
round the nectar at the banquets of the gods. Hederlo Hold. A crystallisable acid con- 
She answers to the Latin goddess Juventas. tainedin the seeds of the common Ivy ( Hedera 
Hebrew language. A dialect of the Helix). An alkaloid ( Hederine ) has also been 
Semitic family of languages. The books of obtained from the same source, 
the Old Testament are preserved to us in this Hedge (A.-Sax. hegge, Fr. haie). A living 
language, which was most closely allied with fence or wall formed of woody plants, sown or 
that of the Phoenicians, Canaanites, and Car- planted in a line, and cut or clipped in such a 
thaginians. manner as to form a compact mass of any degree 

Heeate (Gr. ’EkiItv). In Mythology, a of width and height that may be required for the 
goddess, not mentioned in Homer, but by purpose of shelter, separation, or defence. The 
later writers spoken of as a daughter of Perses fences most generally used in agriculture are 
and Asterid. Her name is the feminine form of made of the white thorn ( Crataegus oxyacantha , 
Hecatos (the Far-shooter), applied to Phoebus, Linn.), because it has spiny branches, and forms 
Apollo, and Helios (the Sun). In the Homeric a strong defence against cattle. Fences for the 
Hymn, she aids Demeter (Ceres) in her search purposes of shelter and separation are chiefly 
for Persephonfi (Proserpine) ; in other versions used in gardening, and for the most part are 
of the myth she remained with the latter in the formed of evergreen shrubs, such as the holly, 
netherworld. Statues were set up to her in yew, box, &c. ; or sub-evergreens, as the privet ; 
market-places, and especially at cross-roads. of flowering shrubs, as the Cydonia japonica ; 

Heeatomb (Gr. hcar6pfii}). Properly, a or of deciduous shrubs or trees with persistent 
sacrifice of a hundred oxen ; but the word is leaves, as the hornbeam and beech. In the 
often used to signify a large sacrifice of any management of hedges of every description an 
kind of victims. important point is to keep them thick, and im- 

Becatos. [Hecate.] pervious to wind or to animals near the ground ; 

Heckle. An instrument used in separating for which purpose the section of the hedge should 
the fibres of flax and placing them in parallel be made broader at the base than at the top, in 
tresses. order that the exterior leaves in every part of 

Beetle Fewer (Gr. itcrinos, from «{i s, habit), the hedge may enjoy in an equal degree the 
A constitutional fever, attended by debility, a influence of light, air, and perpendicular rains. 
ffiwa.ll quick pulse, paleness, loss of appetite, Hedgehog. [Erinaceus.] 
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8@dyphao. An arsenio-phosphate of lead 
and lime from Sweden. 

Hedjvarnm (Gr. iiMs, sweet , and tyufta, a 
spice), A genus of herbaceous or dwarf shrubby 
Lcguminosa, several of which are familiar in 
gardens. To this genus belong the Camel's 
Thom, H. Alhagi , which produces a manna-like 
substance ; and also the Moving or Windmill 
plant, H. gyrans, whose leaves possess the curious 
property of moving their leaflets spontaneously 
in different and opposite directions, under the 
influence of light and warmth. 

Heel. The after extremity of the ship’s 
keel : also the foot of a mast. — 7b heel over, is 
to incline to one side. 

Hegel, Philosophy of. [Schbllikq, 
Philosophy of.] 

Hegira. In 'Chronology, the era UBed by 
the Mohammedans in the computation of time. 
The epoch or first day of this celebrated era, so 
extensively employed in the East, corresponds 
to Friday, July 10, in the year 622 of the 
Christian era. It is a problem of some im- 
portance to convert dates expressed by the 
Mohammedan computation into the correspond* 
ing dates of our calendar; for effecting this it 
is necessaiy to be acquainted with the form of 
the Mohammedan year. 

This year is strictly lunar ; and the civil 
months are adjusted to the lunar months by 
means of a cycle of 30 years, containing 19 
common years of 354 days, and eleven inter- 
calary years of 355 days ; the cycle thus con- 
taining 10,631 days, or 29 Julian years and 39 
days. Each year is divided into 12 months, 
containing alternately 30 and 29 days, ex- 
cepting that the last month of the intercalary 
year contains also 30 days. The intercalary 
years are the 2nd, 5th, 7th, 10th, 13th, 16th, 
18th, 21st, 24th, 26th, and 29th of the cycle. 
The names of the Mohammedan months, with 
the number of days in each, are as follow : — 


Moharem . 

Day* 

. 80 

Shaban 

Day. 

29 

Saphar 

29 

. Ramadan . 

SO 

Rabiu I. . 

80 

Shawall 

29 

RabiuII. . 

. 29 

Dhu’l Kadah . 

30 

Jomadhi I. 

80 

Dhu’l Hajah 

29 

Jomadhi II. 

29 

in inter- 

Regeb 

. 80 

calary years . 

80 


Such are the chronological elements by nyans 
of which Mohammedan dates are reduced to the 
Christian era. The rule by which the reduction 
may be accomplished is as follows : — 

1. Divide the number of years (of the Hegira) 
elapsed by 30 ; the quotient will be the number 
of cycles, and the remainder the number of 
years elapsed since the beginning of the current 
cycle. Call the quotient A, and the remainder 
B, and let x be the number of intercalary years 
in B; then the number of days that have 
elapsed from the commencement of the Hegira 
to the beginning of the year in which the date 
occurs is given by this formula : 

10,631 A +354 B + x ; 

for 10,631 is the number of days in the cycle, 
and 354 the number of days in the common 
lunar year. To the sum obtained by this for- 
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mula add the days since the beginning of the 
current year, and the result is the number of 
days from the commencement of the Ilegira to 
the given date. 

2. To the number o/ day9 from the com- 
mencement of the Hegira to the given date add 
the number of days between the commence- 
ment of our era and the Hegira, and the sum is 
the number of days from the first of our era 
to the given date. The number of days from 
the beginning of our era to the Hegira, or to 
July 16, 622, is 227,016. 

3. Having now found the number of days 
from the Incarnation to the given date, it only 
remains to convert the sum into Julian years. 
For this purpose divide by 1,461 (the number 
of days in the Julian intercalary period), and 
call the quotient C. Divide the remainder by 
365, and call the quotient D. and the remainder 
of this la*t division y. Then 4 C + D is the 
number of Julian years elapsed since the be- 
ginning of the Christian era, and y is the number 
of days that have elapsed of the current year. 
This gives the date in Old Style. To reduce it 
to the Gregorian Style, it is only necessary 
(during the present century) to add twelve days. 
[Calendar] 

Height (Ger. hoheit). In Geometry, tile 
same as Altitude [which see]. 

Heighten (from height ). In Painting, a 
verb signifying to make prominent by means of 
touches of light or brilliant colours, as con- 
trasted with the shadows ; the effect is also 
heightened by deepening the shadows. 

Heights, Measurement of. The deter- 
mination of the relative altitudes of points on 
the earth’s surface is of equal importance in phy- 
sical geography with the determination of their 
latitudes and longitudes. There are three dif- 
ferent methods by which the operation is usually 
effected. When it is required to determine not 
only the height of one point or station relatively 
to another, but the relative heights of a number 
of points above a common horizontal plane (as 
for tracing the line of a canal), recourse is had 
to the operation of levelling. The second method 
is to observe the angle of elevation or depression 
of one station as seen from another, and to com- 
pute, from the observation and from the dis- 
tance of the two stations, the difference of 
altitude by the rules of trigonometry. The 
third method, and the most important, as being, 
generally speaking, the most applicable, is to 
deduce, by means of the known physical pro- 
perties of the atmosphere, the differences of 
vertical height from the observed differences 
of atmospheric pressure as indicated by the 
barometer. 

The following approximate formula for calcu- 
lating the difference of altitude z , in feet, between 
two stations at which h and h' are the heights, 
in inches, of the mercurial column, is frequently 
used: 

s = k (log log ch'). 

In this formula common logarithms are to be 
employed, and k and c are to be previously 
determined by the following formulae, in which 
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r and nf denote the temperatures, centigrade, f law, heirs arc of two kinds — legitimate, or by 


of the mercury at the two stations, t and V the 
temperatures of the air, and l the latitude: 
t 60345 


r-*00257 cos 21 

T — T' 


(**»)• 


*1 + 


6650 


The method of obtaining these formulae is given 
by Poisson in his Mkcanique , t. 2. In Biot’s 
Astronomic Physique , ana Schumacher’s As- 
tronomische Nachrichten, still more complete 
investigations on barometric measurements will 
be found. The most handy method with which 
we am acquainted is due to Mr. Ellis ; it will 
be found described at length in the Header of 
July 23, 1861. 

Heimla (after Dr. Heim, of Berlin). To 
thiB genfls of Lythracces belongs H. salidfolia , 
the Hanchinol of the Mexicans, regarded by 
them as a potent remedy in venereal diseases. 
It is a small shrub, with willow-like leaves, 
and yellow flowers in their axils. 

Heir (Lat. hseres). In Law, one who suc- 
ceeds by descent to lands, tenements, and 
hereditaments. Strictly speaking, a person is 
not properly called heir in the lifetime of his 
ancestor ; according to the ancient maxim, 
nemo est hares viventis. (For the roles which 
govern this succession in England by common 
law and statute, see Descent.) Heir-apparent 
is he who (by law or custom) must succeed, by 
descent, to the hereditaments, if he survive the 
present tenant ; as at common law, the eldest 
son. Heir-presumptive , he who stands nearest 
in succession in the default of an heir-apparent ; 
as an eldest brother where there is no issue. 
Heir-at-law, or heir-general , is he who succeeds 
by descent to lands in fee simple. Heir-special, 
issue in tail claiming by the form of the gift. 
[Feb Tail.] Heir by custom, he who succeeds 
to lands or tenements by custom ; as all the 
sons by gavelkind. Heir-male, La the nearest 
male in the succession, is not strictly a term of 
English law, since lands cannot descend in this I 
way ; but some dignities are thus limited. A" 1 
devisee is sometimes called heir by devise, at 
hatres foetus. Bastards, aliens, persons attaint 
of treason and felony, cannot be heirs ; but 
idiots and lunatics may. Things that pass 
with the land, as conditions and covenants real, 
goods' and chattels annexed to the freehold 
[Fcmnnis], and terms of years to attend the 
inheritance^ are in ordinary legal language said 
to go to the heir: as also h edt looms, being such 
goods and chattels as go by special custom along 
with the inheritance. In Scottish law, the word 
heir is taken in a larger acceptation, as to per- 
sonal as well as real property. Heirs-at-law are 
termed in it heirs whatsomever. Scottish law 
recognises several species of heirs: as the heir- 
active, who has the right of action ; heir of 
line, or lineal heir; " 


net of law ; and instituted, or by tho will of 
the possessor : tho former only answering to 
those who are properly designated as heirs in 
our own law, tho latter to our pun hasirs. Le- 
gitimate are either heirs of blood — heirs under 
the title unde vir ct uxor, by which, in default 
of heirs of blood, a husband or wife succeeded 
to the goods of the deceased spouse (a pro 
vision not generally preserved in xnoaern 
Continental law) ; and heirs irregular — such 
as the lord to whom an escheat falls, &c. Heirs 
instituted are of many kinds. 

Heir-looms. In Law, such goods and 
personal chattels as go to the heir along with 
the realty. The quality of heir-looms is fixed 
by custom ; but tne term is commonly applied 
to pictures, plate, &c., settled sous to go along 
with a title or estate. 

Helen. In Mythology. [Paris.] 

Helenlne. Elecampane Camphor. A cry- 
stalline camphor-like substance, found in the 
root of Inula HeUnium, or Elecampane. Its 
vapour has a peculiar odour somewhat resem- 
bling that of patchouli . Its chemical formula 
appears from the analyses of Dumas and Ger- 


(Gr. bAiaxSs, belonging to the sun). 
In the ancient Astronomy, a star is said to rise 
heliacally when, after being in conjunction with 
the Bun, and consequently invisible, it rises so 
soon before the sun as to be visible in the eastern 
horizon in the morning twilight ; and it is said 
to set heliacally when the sun approaches so near 
to it that it is lost in his light, or ceases to be 
visible in the western horizon when he has dis- 
appeared. At the opposite season of the year 
the same star rises as the sun sets, and sets as 
the sun rises ; it is then said to rise and set 
acronycally. When a star or planet rises and 
sets at the same instant with the sun, it is said 
to rise and set cosmically. These technical terms 
occur frequently in the works of Hesiod, and in 
Ovid's Fasti. The ancients fixed the commence- 
ment of the seasons by the positions of the stars 
relatively to the sun at his rising and setting. 

He U aJss (Gr.). In Greek Mythology, 
daughters of the Sun, who wept amber tears on 
the death of Fha6thon. 

(Gr. 'HAudo, probably connected 
with akla, an assembly, from oArfi, thronged). 
In Ancient History, the chief of the ten courts 
among which the 6,000 Athenian jurymen were 
distributed, and which on important occasions 
sometimes contained them. alL Before this 
tribunal were brought causes of consequence to 
the state and individuals, which did not involve 
bloodshed. ( Mem. de I Acad, des' Inscrip. voL 
xviii. ; Boeckh’s Public Economy of Athens.) 

ismtnua (Gr. fatos, the sun, and Mot, 
a flower). This genus of Compgsita yields the 
well-known Sunflower, H. annum, one of the 
most showy of large growing annuals ; its seeds 


ceeds to estates to which the i donor yield a useful oil in neat abundance. Another 

did not himself succeed by descent; helm por- species is the Jerusalem Artichoke, H. tuberosus, 
turners, in English law coparceners; bar of . a wholesome esculent resembling the potato, and 
tailzie (or in tail), and so forth. By the civil I extensively cultivated. 

ro® 



HELICHRYSUM HELJOSTAT 

HaUeluyaam (Gr..1JXiof, and xpuvrf », ^oW). Ban's light is bo intense that not only has the 
The typical senna of the race of Corapo- aperture to be cut down to two inches, but an 
Hite flowers which are called Everlastings or instantaneous apparatus of a peculiar const rue- 
immortelles. These * everlasting flowers' are tion has to be employed. When the picture is 
in fact the flower-heads of the species of Heli- about to be taken, an opening about one-thirtieth 
ckrysum and of plants allied to it, which at of an inch wide flashes across the axis of the 
one time or other have been separated. The secondary object-glass, and the rays from the 
ornamental part consists of the involucral scales, different parts of the disc pass through it ki suc- 
yhich in addition to their dry scarious durable cession and are depicted on the collodion plate, 
character have acquired colours of inore or less Heliofrapbjr (Or. and ypdtpw, l 

brilliancy. The common H. bractcatwm of gar- describe ). A general name given to the art of 
dens has given rise to various everlastings of fixing images of objects by means of Photo- 
distinct and showy colours. gbapht [which seel. 

Belioold (Gt. IXucoeiMjs, from a curl). Heliometer (Or. %\ios, and pirpov, vira- 
There are two surfaces of this name : the Be- sure). A kind of micrometer for measuring 
velopable Helicoid or screw- surface, whose gene- the diameters of the sun, moon, and planets, or 
rators are the tangents to a common helix ; and j any small apparent distance between celestial 
the Skew Hehcoid, generated by a line which ' objects. The instrument best known by this 
moves so as always to rest on the helix and cut I name appears to have been proposed* or sug- 
its axis perpendicularly. The former is simply gested by Mr. Saveiy (Phil. Trans, vol. xlviii.) 
the developable osculatrix of the helix — a de- about the year 1743 ; but it was first applied by 
velopable surface, therefore, of which the helix Bouguer in 1747, and has since been improved 
is the cuspidal edge; the latter is a conoid by Dollond and Fraunhofer. The principle 
having the helix for its directing curve ; it is in on which the instrument is constructed is as 
fact the locus of the principal normals of the follows : Two object-glasses of the same focal 
helix. The developable helicoid is . circum- distance, or rather the two halves of a divided 
scribed to tbe skew helicoid, the helix itself object-glass, are placed side by side in the same 
being the curve of contact Every plane per- tube with an apparatus so contrived that the 
pendicular to the axis of the helix cuts the distance between the centres can be increased 
developable helicoid in the involute of the cir- or diminished at pleasure. In this manner two 
cular section of the cylinder on which that helix images of the sun are formed at the focus of 

is traced. The developable helicoid is also the the common eye-glass. Thus 

cyclifying surface of the helix ; that is to say, the circle AAA represents 

when the surface is unfolded into a plane, the the field of view of the tele- 7^—%. / — 

helix becomes a circle. scope, or the visible circle at If B yl c A] 

Heliocentric (Gt. IjKios, and ttivrpo v t oen- the -common focus of the two IJL J] 

Ire). The heliocentric longitude of a planet is object-glasses and the eye- V — ^ ^ — "‘y 
i he angle at the sun’s centre, formed by the glass, while the two small cir- x. 

projection of its radius vector on the ecliptic des represent the two images i 

and the straight line drawn from the centre of of the sun formed by the two object-glasses, 
the sun to the first point of Aries. Similarly When the observer proposes to measure the dia- 
the heliocentric latitude of a planet is the angle meter of the sun, the two object-glasses are 
formed by the straight line which joins the brought by means of a tangent screw to such a 
centres of both planet and sun, with the plane distance from each other that the two images 
of the ecliptic. The greatest heliocentric lati- touch in a point T, and the distance between 
tude is consequently equal to the indination of the centres of the two object-glasses, estimated 
the planet's orbit in seconds, gives the distance between B and C 

Heliocentric Ijatem. In Astronomy, the the centres of the images ; that is, the diameter 
system which regards the sun as the centre of of the sun. The Oxford, instrument is the 
oUr solar system. This theory was first pro- finest specimen of its class in England ; it is 
pounded by Aristarchus of Samos, and after- admirably described in Nichol'a Cyclop, of the 
wards established by Copernicus. As put forth Physical Sciences. Theprindple has also been 
by him, it needed only Newton’s hypothesis of applied to the microscope. [Micbometxb.] 
gravitation to complete the system of modern H a lloa, [Phaxthon.] 
astronomy. (Sir G. C. Lewis, Astronomy of the Helioscope (Gr. Ijkios, and mcoxfo, l view). 
Ancients, chap, iii.) The name given by Schemer to an instrument 

Kellogroplu An instrument, devised by of his own invention for observing the sun 
Mr. Warren de la Rue for the special object of without hurting the eye. The ordinary method 
obtaining photographs of the sun. It may be is to place a disc of coloured glass before the 
doscribed as an equatorial telescope with special eye-piece of the telescope, 
modifications. The classic heliograph in use Holl o at oft, An instrument invented by 
at Kew has a tube square in section and larger Gravesend* for the purpose of obviating in 
at the lower end than at the object glass end. optical experiments toe inconvenience arising 
The image of the sun, 0*466 inches in diameter from the continual change of direction of the 
at the focus, is enlarged to nearly four inches solar rays, by reflecting them in the same 
by means of a secondary object-glass, and this straight line. 

image is received tm a photographic plate. The It is easy to conceive a mechanism by which 
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this object may be accomplished. Suppose a 
clock to be placed with its dial parallel to tlio 
equator, or tho axis of the index hands parallel 
to the axis of the earth ; and suppose a rod 
connected with the extremity of the hour hand 
to meet the axis produced and make with it 
tlio proper angle ; then a mirror fixed perpen- 
dicularly to tho rod will have the motion re- 
quired. 

For a description of the original instrument, 
soe Gravesande’s Phys. Memento \ but it has 
been greatly improved by Chasles, Malus, &c. 

( Journal de Vftcole Poly technique, cahier 16; 
Biot, Physique Experimentale , tom. ii.) This 
instrument is now extensively used in connec- 
tion with the Spectroscope [which see]. 

Heliotrope (Gr. ^AioTp<bnoi/, a plant which 
turns to the sun). A garden flow’er of South 
American origin, known by its peculiar fragrance, 
which has acquired for it the name of Cherry- 
pie. The flower-heads offer a good illustration 
of branching circinate racemes. It can scarcely 
be called showy, but the plant is highly valued 
for its odour. H. peruvianum is the most popular 
of the species. 

Heliotrope. In Geodesy, an instrument 
used to reflect light to distant stations. Merz 
and Professor W. A. Miller have both suggested 
very convenient forms of this instrument. 

Helix (Gr. a whorl). The name of a 
Li unman genus of the Vermes Testase*, cha- 
racterised by the entire and crescent-shaped 
opening of the shell, and forming in the system 
of Woodward the type of a family of terrestrial 
and air-breathing Gastropods, including the 
genera Vitrina, Bulimus, Pupa, Succirua, Ana - 
stoma, Streptaxis, Sagda, Hdicella, Stenopus, 
Omalonyx , Partula , Achatina, GUtndina, &pi~ 
raxis , Achatindla, Cylindrdla , Balea, Mega - 
spira, Clausilia, and Helix proper, of which 
onr common garden snail, Helix hortensis , is 
an example. 

The great vine-snail ( Helix pomatia , Linn.) 
formed one of the luxuries of tne tables of the 
ancient Romans, and by peculiar feeding and 
other treatment was brought to attain an im- 
mense size. It is still an article of food in 
certain cantons in Switzerland and France. 
Snails do much damage to vegetables in cul- 
tivated grounds, biting off pieces of the leaves 
by means of a semicircular dentated horny 
plate, which is affixed to the upper lip. 

Helix. In Anatomy, this term is applied to 
the reflected margin of the external ear. 

Helix. In Architecture, the curling stalks, 
or volutes, under the flowers in each face of the 
abacus of the Corinthian capital. 

Helix. In Geometry, a non-plane curve 
whose tangents are all equally inclined to a 
fixed right line. The tangents to a helix, 
therefore, are parallel to the generators of a 
right cone, having this fixed line for axis. The 
osculating planes of a helix are also equally 
inclined to this fixed line, since each contains 
two consecutive tangents, and is therefore 
parallel to a tangent plane of the above right 
cone. The binormals and their parallels, the 
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polar lines of a helix being perpendicular to 
the osculating planes, are parallel to the gene- 
rators of the reciprocal of the auxiliary cone 
under consideration, which reciprocal is ob- 
viously also a right cone, so that the polar lines 
of the primitive helix are inclined to the fixed 
line at a constant angle, which is the complement 
of the inclination, to the same line, of the 
tangents to the original helix. These polar 
lines, therefore, are tangents to a second helix ; 
in other words, the polar surface of a helix is 
itself a developable helicoid ; the cuspidal edge 
of this surface, that is to say the second helix 
itself, is of course the locus of the centres of the 
osculating spheres of the first helix. The prin- 
cipal normals of a helix are obviously perpen- 
dicular to two corresponding generators of our 
reciprocal cones, and therefore to the plane of 
these generators, which latter contains the 
common axis of the cones. Hence the principal 
normals in question are all perpendicular to tho 
fixed line, in other words parallel to a fixed 
plane. 

The rectifying planes of a helix, being per- 
pendicular to the principal normals, are parallel 
to the fixed lime, and therefore the rectifying 
surface which they envelope is a cylinder, whose 
generators, the rectifying lines, are also parallel 
to that fixed line. When this rectifying surface 
is an ordinary cylinder of rotation, the helix 
becomes the common helix, or the curve formed 
by the thread of an ordinary screw. For the 
general helix the ratio of the angles dr and do 
of contact and torsion, and bencc also the ratio 
of the radii p and r of curvature and torsion, 
are constant. This is evident on reflecting that 
dr and da are the angles between corresponding 
consecutive generators of our auxiliary reciprocal 
cones. Conversely the curve is a helix for 

which - is constant This was first shown by 
P 

Bertrand (Liouviile's Journal, 1848). For the 
common helix both p and r are constant — a 
theorem whose converse is also true, as has been 
shown by Puisenx. The radius of curvature p, 
in fact, is then simply the radius of curvature 
at the extremity of the minor axis of the ellip- 
tical section, in which the right cylinder is cut 
by the osculating plane ; and since all osculating 
planes are equally inclined to the axis of the 
cylinder, all such ellipses are equal. The prin- 
cipal normals of the common helix all pass 
through its axis, and therefore generate a conoi- 
dal surface, the skew helicoid, upon which the 
axis is a line of striction. The locus of the 
centres of absolute curvature, which for all non- 
plane curves is situated on the polar developable^ 
coincides with the cuspidal edge of the utter 
surface in the case of a common helix ; so that. 
the loci of centres of absolute and spherical 
curvature of the helix coincide with a co-axal 
helix, which has, in common with the original, 
the same principal normals. The two helices 
are consequently curves on the same skew 
helicoid, formed by their common principal 
normals. 

Amongst the numerous interesting properties 
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of two such conjugate helices, the following are 
worth noting: The tangents of one helix are 
the pdar lines of the other, that is to say the 
4@rebpable oscnlatrix ( helicoid ) of the one is 
the polar developable of the other, or the oscu- 
lating plane of the one is the polar plane of the 
other; so that their elements a4)aeent to a 
common principal normal are perpendicular to 
one another. These two helices are bat special 
cases of curves described upon the same skew 
surface, so as to have in common the generators 
of this surface for principal normals. Two such 
curves always intercept equal segments upon 
all generators, and their corresponding oscu- 
lating planes, through the same generator, en- 
close a constant angle. Bertrand, Serret, 
Voizot, and Curtis have published interesting 
papers on this subject in liouville’* Journal, 
vois. xv. and xvi. 

The common helix which passes through 
three consecutive points of a non -plane curve, 
and has its axis parallel to the redigdqg line 
of that curve, is called the osauktfmg ihekadf 
the latter. [OeonLATmu Hxux.] 

i (Gx.lE&Ads, Greece, and 
t„ heastX. A frail mammalian discovered 
by 1L Canary near pikermd, in 'Greene. Its 
similarity to the giraffe at Amt led Professor 
Duvernoy to place it under the genus Camelo- 
pardalis, which it resembled in the proportions 
ofithe lower jaw, in the secandsay modifications 
off the grinding teeth, and in the length df the 
limbs. It was, however, devoid of horns. 3f. 
Gtnhj end Professor Owen, t he re fo re, eneefed 
it into a separate genus. It is found in the old 
pliocene of Prance and Greece. 

■ril— him (Gt. inuwtfwi). The 
judges in dm Olympic games. The judges of 
the eourt-martasf in the Lacedaemonian army 
were also known by the same name. 

Belli (Gt.) In Greek Mythology, a 
daughter of Athsmas and sister of Phrixna. 
She fell from the golden-fleeced ram, and was 
drowned in the strait which, according to the 
legend, thus received the name of the Hellespont. 

Hellebore (Gt. iKKifiopos). In Pharmacy, 
this term is applied to the roots of the black 
and white hellebore. The root of Black Helle- 
bore (Helleborus officinalis), called also Afelam- 
podium, has a bitterish acrid taste, and is a 
drastic purge and emetic : the root of the 
White Hellebore ( Veratrum albumy is similar, 
but more active in its operation. [Vbratbia.1 
It was formerly used in the cure of gout, and 
in some maniacal cases where no effect is pro- 
duced except by very powerful means; but 
these remedies have now fallen into disuse. 
The leaves of the Sellebortlsfoetidus , or Stinking 
Hellebore, have also been used to evacuate 
worms from the intestines ; but they are dan- 
gerously active. 

Kelleboru (Gt. iwifiopos). Of the Helle- 
bore genus, one of the Ranuncvlaceee , M. nicer, 
well known in gardens as the Christmas Hose 
and used in medicine, and the Blaek Hellebore 
of the ancients, H. officinalis, are the most 
important species. Several others are objects 
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of interest in gardens on account of the beauty 
of their flowers. [Hellebore.] 

Hellenic (Gt. iAAipudr, from *EXAiyv, a* 
Greek). The name given to the common 
dialect which prevailed very generally among 
the Greek writers after the time of Alexander. 
It was formed, with very slight variations, from 
the pure Attic of the age preceding its intro- 
duction. 

Hellenistic* The name given to that dialect 
of the Grecian language which was used by the 
Jewish writers. Its peculiarities consisted in 
the introduction of foreign words very little 
disguised, but more especially of Oriental me- 
taphors and idioms ; but not at all in the in- 
flexions of words, which were the same as in 
the Hellenic. 

Hellenists. The Jews who from their 
foreign birth or travel used the Greek (Hellenic) 
language, are distinguished by this name in 
the Acts of the Apostles. The word is derived, 
according to a common method of formation in 
the Greek language, from the verb iAAnrffur, 
to HeUenise, or adopt the manners of a Greek. 
There were mat numbers of Jews scattered 
throughout the Homan empire at this period, 
mare especially in the Asiatic and East African 
provinces, where the Greek was the current lan- 
guage. From their long sojourn in foreign 
countries they were d&rngnifihed from the 
Hebraists, or native Jews, by the greater libe- 
rality of their views with respect to the nature 
of the promises of the Old Testament. It appears 
from Acts vl 1 , that these Jews retained the 
distinctive name of Hellenists after their con- 
version to Christianity, and that there continued 
to suhrist some jealousy between them and the 
native Christians. 

Heins or Helmet (Goth, hilma. Old Horse 
hialmr, Ger. helm, Ft. heaume). Defensive 
armour for the head. The armour which par- 
ticularly guarded the head was known by the 
general denominations of headpiece, casque , and 
helmet. Helmets were anciently formed of 
various materials, but chiefly of skins of beasts, 
brass, and iron. An open helmet covers only 
the head, ears, and neck, leaving the faee un- 
guarded. Some open helmet* have -a bar or 
bars from the forehead to th* chin, to guard 
against the transverse cut of a broadsword; 
but it affords little defence against the point 
of a lance or sword. A close helmet entirely 
coven the head, face, and neck ; having on the 
front perforations for the admission of air, and 
slits through which the wearer may see the 
objects around him; this part which is styled 
the visor (from the French word viser, to take 
sight), lifts up by means of a pivot over each 
ear. Some helmets have a bever (from the 
Italian bevere, to drink), which, when dosed, 
covers the mouth and chin, and either lifts up 
by revolving on the same pivots as the visor^or 
lets down by means of two or more pivots on 
e*ch side near the jaws. The use of the bever 
was to enable the wearer to eat and drink mord 
commodiously than could be done in a helmet 
With a visor only. The helmets of tljie Greeks 
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and Romans were mostly open, not unlike of the land, or in the public works; and 
skull-caps, as formerly worn by our dragoons, though they do not appear to have been 
Montfau^n says he never saw an ancient treated ordinarily with much severity, yet the 
helmet with a visor to raise or let down, recollection of their former state urged them 
although he is of opinion that they had those frequently to revolt, while their numbers ren- 
contrivances. It seems as if the Romans, at dered them so formidable to their masters as tp 
least those of which Pompey's army was com- drive the latter to schemes of the most,abomin- 
posed at Pharsalia, had open helmets, as Caesar able treachery for their repression. (Muller's 
directed his soldiers to strike them in the face, Hist, of the Dorians ; Wachsmuth, Hist. Ant. 
which order. he would not have given if their of the Greeks , transL i. 323.) 
faces had been covered. The two Grecian hel- Helver. A miner's term ; the handle of 
mets in the British Museum have a kind of a tool. 

contrivance to cover the nose. Over the top of I Helvine. A mineral occurring in small 
the helmet rose an elevated ridge called the crystals at Schwartzenberg, in Saxony ; it is 
crest, representing lions or dragons, &c., to composed of the silicates of manganese, glucina, 
make the warrior appear taller and more and iron. 

terrible. For an admirable description of the Helwlnglaceee (Helwingia, the only genus), 
helmets and helms in use in Europe at various ! The character^ of this small natural family of 
periods, fully illustrated, see Hewitt’s Ancient Garzyal diclinous Exogens lie in their having 
Armour and Weapons in Europe. fasciculate flowers and alternate stipulate leaves. 

Helm (Icelandic, hialmun, perhaps as being The Japanese use the leaves of Helwingia rusci- 
the helve or handle by which the ship is folia as an esculent. 

managed). The mechanism of the steerage, Hemelytra (Gr. ripi, and f\vrpev, a sheath ). 
comprising three distinct portions, the rudder, The name given to the superior wings or wing- 
the tiller, and the wheel* though in small craft covers of Tetrapterous insects, when they are 
the last item is commonly wanting. To put coriaceous at the base and membranous at the 
the helm a-starboard, is to put the tiller over to extremity ; as in the order Hemiptera. 
the right side ; a-port, to the left side ; up, to Hemeralopia (Gr. yptpa, the day , and dty, 
the weather side ; down, to the lee side. the eye). A peculiarity in the sight, in which 

Helmet or Helmet Shell*. [Cassis.] persons see in broad daylight, but not in the 

Helminthology (Gr. %\yuvs, a worth,, evening : it is said to be endemic in some parts 
and \6yos). The natural history of worms, of Europe, and of the West Indies. The 
[Intbbtinalia.] pupil is generally more dilated and less sensi- 

Helmeman. The man who steers. A ble than in healthy eyes. It has been relieved 
good helmsman opposes in time the tendency by tonics and gentle stimulants, with the occa- 
of the ship to deviate from her course by a sional application of blisters behind the ears, 
small motion, which he relaxes as soon as the Hemerobaptlsts (Gr. hpipa, and Pairrlfa, 
effect is felt, thus disturbing her sailing as I baptise). An ancient sect among the J ews, so 
little as possible. A bad helmsman gives her called from washing themselves as a religious 
too much helm, and keeps her perpetually solemnity every day. It is thought by some 
yawing from one side to the other. The that the Christians of Saint John, or Sabians, 
steering, therefore, is of the utmost conse- descend from them. 

quence in chase. Hemeroblans (Gr. vnty*, and filos, life). 

Helopidee (Gr. "EA. 01 J/, or more properly A family of Neuropterous insects, of the 
"EAAoiJf). A family of Heteromerous Coleo- section called 'Planipennes by Latreille; cha- 
pterans, belonging to the section Stenelytra, racterised by having a slender body, which is 
and including numerous subgcnera and species, greatly exceeded in length by the finely re- 
The typical genus Hdops is remarkable for ticulated wings. The ova are deposited in 
having the anterior tarsi of the males dilated, clusters, attached each by a long glutinous 
Of this genus there are four British species pedicle Ur the leaves of various plants ; and by 
known, of which the Helops caraboides may be some mycologists have been described as fungi, 
found at the roots and under the bark of trees : The larvse of these insects are remarkable for 
it presents a lengthened ovate form, a brown their ravenous habits ; and as they feed chiefly 
colour, a punctured surface, and dusky red an- on the plant-lice (Aphides), are highly benefi- 
tennsB and tarsi. cial. They subsist on their juices, suck them to 

Helot* (Gr. elX&rai). In Ancient History, death, and with a singular instinct they clothe 
the slaves of the Spartans, consisting originally, themselves with the skins of their victims. Of 
in the opinion of some, of the Achaean in- the typical genus Hemerobius there are fourteen 
habitants of Laconia, who were subdued by known British species, of which the Hem.perla, 
force of arms by the Dorian invaders. The Linn., is the most beautiful. It is sometimes 
name was, it is said, derived from Helos, a called the golden-eye ; is of a green colour ; the 
town of Laconia, of which the inhabitants wings transparent, and veined with green, 
were thus reduced to servitude. To this Hemerodroml (Gr. hpepbUpSpoi). In the 
class were afterwards added the Messenians, ancient Greek states, couriers, so called from 
who still clung to their native soil after its being able to run all day. They served, -instead 
subjugation by the Spartans. They were em- of a system of posts, to carry important news, 
ployed either as domestic slaves, cultivators They were also called Hemeroscopi (iffikpo- 
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k6wqi), from being placed on some height in 
times of danger, to observe anything important 
that might happen, and give information in the 
proper quarter. 

Bemi (Gt. %/u-). A prefix, denoting tho 
half of anything. 

Saaietanla (Gr. ipt, and Kpavlov, the head). 
A pain of one side of the head: it is often 
intermittent. [Hbadachb.] 

Bemldesmus (Gr» ^u,-and Scapd?, a band). 
The roots of H. indious are employed in India 
as a substitute for Sarsaparilla. The genus 
itself belongs to the Asclepiadacca. 

Hcmlgamons (Gr. ij/u, and ydpot, mar- 
riage). In Botany, a term employed in speak- 
ing of grasses, when of two florets in the same 
spikelet one is neuter and the other unisexual, 
whether male or female, as in Ischamum. 

Bemlolofamons (Gr. fot ; os, entire ; 
and ydfios). A term employed in speaking of 
grasses, when in the same spikelet one of two 
florets is neuter and the other hermaphrodite, 
as in several species of Panicum. 

Hemtopfta or Bemlopsia (Gr. 4pi, and 
&ip, the eye). A disordered vision, in which 
objects appear divided. 

Hemlplnfto Aold. Semi-opianic acid. 
An add obtained by the oxidisemont of the 
opianic acid. 

Hemiplegia (Gr. h{uv\7}tfa, from irAf;<r<ra>, 
I strike). Paralysis oi one side of the body. 

Hemlptera (Gr. ^/u, and irrtpdv, a wing). 
An order of Haustellate insects, having the 
wing-covers of a consistence intermediate be- 
tween the elytra of beetles and the ordinary 
membranous wings. By Latreille the term is 
restricted to those insects the wing-covers of 
which are coriaceous at the base and mem- 
branous at the top ; the term Homoptcra being 
applied to those Fabrician Hemiptera of which 
the elytra are deflected and of uniform con- 
sistence throughout. 

When the Hemiptera quit the egg they pre-. 
sent the form of small hexapod larvae, differing 
but little from the perfect insect save in the 
absence of wings : before these are acquired 
the skin is shed several times, during which 
the larva acquires an increase of general bulk. 
The pupa is active, and is distinguished bv 
having the wings and elytra concealed in small 
dorsal cases: the next moulting exhibits the 
perfect insect with the hem elytra and wings 
rally developed. The bed-bug ( Cimex Icctu- 
lariue) and water-boatman (Notonecta) are 
examples of the present order of insects. 

Hem&epliere (Gr. $fu<r<palpiov). In Geo- 
metry, the half of a sphere cut off by any' 
plane passing through the centre. In Astro- 
nomy, it is used -to designate the half -of the 
terrestrial sphere divided by the equator. 
Hemisphere also denotes a map or projection 
of half the terrestrial or celestial sphere on a 
plane. 

Hemispheres . In Anatomy, the two 

moieties of which the cerebrum is chiefly com- 
posed : in man and mammalia they approach 
the hemispheric form; but iu most of the 
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lower vertebra ta, where the cranial cavity 
| affords more room for the small brain, both 
moieties are spherical. 

Hemistich (Gr. Tipuarlxtov, from errlxos, 
verse). In Poetry, half a verse. The un- 
finished verses in Virgil’s Mntid \ concerning 
which it is not known whether they were pur- 
posely left in that state, or are owing to the 
incompleteness of the poem, are usually called 
hemistich*. The alexandrine, or French hemi- # 
verse, requires a regular pause at the end of the* 
first hemistich. 

lomitrope (Gr. ^/u, and rpfiw, 1 turn). 
A term applied by some crystallographers to 
what are usually called twin crystals , from 
their being generally conceived to result from 
the cutting, as it were, a crystal in half, 'and 
then turning one of the halves half round 
upon the other. The plane common to the 
two portions of the crystal is called the twin 
plane. These crystals ‘ are often distinguished 
by the presence of notches or re-entering 
angles. 

Hemlock. The Conium maciuatum of 
botanists, a common Umbelliferous plant of a 
peculiar odour, and possessed of narcotic powers. 
For medical use the leaves should be collected 
just before the plant flowers ; if intended for 
powder, they should be carefully dried at a 
temperature not exceeding 212°; if for extract, 
the juice should be squeezed out by moderate 
pressure, and evaporated in a water or* steam 
bath to a proper consistency. The extract of 
hemlock is perhaps the best preparation; but 
as its activity is liable to vary, it should be 
given with caution. An average dose is five 
grains. An over-dose produces giddiness, wan- 
dering of the mind* dilated pupil, convulsive 
motions of the muscles of the face, and the 
other symptoms of this class of poisons. Hem- 
lock is a powerful sedative, ana often service-t- 
able as a substitute for or an accompaniment tc 
opium. In allaying morbid irritability of the 
system attended by any local or general excess 
of vascular action, as in certain stages of 
phthisis, in the coughs that are apt to bang 
about patients who have suffered from pulmonic 
inflammation, iq glandular tumours and un- 
healthy sores, hemlock is often preferable to 
opium. It has also been found useful in 
chronic rheumatism, and occasionally in the 
treatment of hooping cough. A poultice com- 
posed of a mixture of finely powdered fresh 
hemlock with bread and water, or with extract 
of hemlock, is applied to allay the pain of 
irritable ulcers ana cancerous sores ; it is some- 
times singularly effectual, at others it seems 
inert, and sometimes appears to increase irri- 
tation. The virtues oi hemlock reside in a 
peculiar alkaloid, Coma, which is represented 
by the formula C la H I? N ; it is obtained in the 
form of a volatile oil-like body when the leaves 
or seeds of hemlock, previously triturated with 
caustic lime or potash, are carefully distilled 
with water. Its properties have been investi- 
gated by Geiger, and by Christison (Edinb. 
Phil. Trane. 1836). [Coninr.] 
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Hemp (Ger. hanf). The fibres of the bark 
of the Cannabis saliva. It is prepared for 
spinning in the same way as flax, and is made 
into strands or yam for ropes, sailcloth, &c. 
This plant is supposed to be a native of India, 
but it has long been naturalised and exten- 
sively cultivated in Italy, and many other 
countries of Europe, particularly Eussia and 
Poland, where it forms an article of primary 
commercial importance. It is also cultivated 
to a considerable extent in many parts of Ame- 
rica. [Cannabis.] 

Henbane. The Hyoscyamus niger , a dingy 
viscid herb. The expressed juice of the leaves 
evaporated to the consistency of extract has long 
been used as a sedative or narcotic. It has a 
peculiar strong and disagreeable odour, and a 
nauseous bitterish taste. From two to five 
grains of the extract of henbane are often found 
equivalent to about one grain of opium, and 
where the latter disagrees it sometimes produces 
quiet . in many cases henbane and various forms 
of opium may be combined. Henbane is apt 
to produce giddiness ; but it does not constipate 
the bowels, and has rather a diuretic tendency. 
[Hyoscyamia.] 

Hendecagon (Gr. eV5 e/ca, eleven ; y coy la, 
angle). A plane rectilineal figure of eleven 
sides. The area of a regular or equilateral 
and equiangular hendecagon is, approximately, 
equal to 9 36564 times that of the square on 
one of its sides. 

Hendeeasyllable (Gr. tySetca, and avWafM), 
a syllabic). A verse of eleven syllables. The 
Latin hendecasyllabic,* of which the principal 
specimens left to us are from the pen of Ca- 
tullus, consists of a spondee, dactyl, and three 
trochees — 

P asset delicioe mese puellae. 

The Italian heroic verse, and those of Eng- 
land and Germany, when increased by the 
addition of a final short syllable, are iambic 
he ndecasyllabics. 

The license of adding an. eleventh syllable 
(and sometimes also a twelfth) is more fre- 
quently admissible in English dramatic than 
epic versification. 

Henna. A yellow pigment, obtained from 
Lawsonia alba or inertias, a plant of the order 
Lythracea. It is much used throughout the 
East, for staining the nails of the fingers, and 
the manes and hoofs of horses. 

Henotteon (Gr.). In Ecclesiastical His- 
tory. The name given to the Edict of Union, 
issued a. d. 482, by the emperor Zeno, with the 
design of ending the Monophysite controversy 
by avoiding all expressions offensive to either 
party. The success of the measure was very 
partial. (Milman's History of Latin Chris- 
tianity, book iii. ch. i.) 

Henricians. The followers of an Italian 
monk of the name of Henry, who in the twelfth 
century traversed the south of France from 
Lausanne to Toulouse, and met with great 
success at all the towns at which he halted. 
He rejected the baptism of infants, and de- 
claimed vehemently against the vices of the 
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clergy. At length his followers were turned 
against him by the eloquence of St Bernard, 
and he died in prison, into which he had been 
thrown by Eugenius III., in the year 1148. 
(Milman’s Latin Christianity , book ix. ch. 

Hensloviaoe» fHenslovia, the only genus). 
A small natural order confined to the single 
genus Hendovia, which Lindley places near to 
Hydrangeacea ; their chief distinction, he ob- 
serves, consisting in the complete adhesion of 
the. styles into one undivided cylinder. They 
are tropical plants interesting only to botanists. 

Hep or Hip. The fruit* of the Dog Hose, 
Rosa canina. [Hawthorn. J 

Hepar (Gr. farop). This term, signifying 
liver, was applied by the old chemists to various 
compounds of sulphur with the metals, having 
a brown-red or liver colour. 

Hepatalgia (Gr. far ap, and &\yos, pain). 
A painfal affection of the liver. 

Hepatic Air (Gr. fjirap). Sulphuretted 
hydrogen, or hydrosulphuric acid, of modern 
chemistry. 

Hepaticae (Gr. Ijvap, from the form of the 
leaves of some of the species). A natural order 
or principal group of fiowerless plants, growing 
in damp shady places in all temperate climates ; 
in some respects allied to mosses, and in others 
to lichens. They are of no known importance. 
The MarchantiacetB,JungermanniaiecB , and Ric- 
ciacece belong to this group : the first known by 
its valvate capsules, placed on the underside of 
a stalked target-shaped disc ; the second by its 
solitary fruit splitting into four equal valves ; 
and the third by its valveless capsules being 
sunk in the frond or seated on its surface. 

Hepatite. A mineralogical name of some 
of the varieties of sulphate of baryta which 
have a liver colour. 

Hepatitis. Inflammation of the 1 liver. 
The acute or active form is scarcely known 
in England, it being a disease almost peculiar 
to warm climates. It is very prevalent in the 
East Indies. It attacks the lobules of the 
liver more particularly, and is characterised 
by violent inflammatory symptoms, and abscess 
of the organ is by no means an uncommon 
sequel of the attack. The symptoms are severe 
pain over the region of the liver and about the 
right shoulder, inability to lie on the right side, 
vomiting, dry cough, and hiccup. The treat- 
ment consists in purging by neutral salts, and 
the application of blisters and counter-irritation 
in other forms. Mercury is used by some in 
the early stage of the disease, while others of 
equal experience condemn the practice. Chronic 
hepatitis is common in this country. The form 
most commonly met with produces after a time 
a deposit in the organ, and contraction some- 
times follows. ‘It is thus that the drunkard’s 
liver, or hobnail liver, as it is familiarly called, 
is produced. The treatment of this disease 
consists in the careful administration of al- 
teratives, especially mild mercurials, and the 
daily exhibition of tonics and neutral salts. 
Jaundice is an occasional, hut by no means a 



HEPHAESTUS 

necessary accompaniment of hepatitis, and this 
remark applies to both the acute and Chronic 
forms. 

XephaMtu (Gt. *H <pai<rros). This word, 
signifying originally brilliance, as of flame, 
became in Greek mythology the name of the 
god of fire, who is spoken of as a son of Zeus 
and H6r6, and who is the husband, in the Iliad, 
of a Charis [C ha rites], and, in the Odyssey, of 
Aphrodite. The Latins identified him with their 
god Vuixlln [which seel. 

Heptagon (Gt. hrrayatvos). In Geometry, 
a plane figure of sever! sides. The area of a 
regular heptagon Tte equal to the square of one 
of its sides multiplied into the constant number 
3-6339124. 

Heptagonal Humber*. Figurate num- 
bers of the second order and fifth class. 
[Figubatb Numbers] ; they are formed by the 
successive addition of the terms of the arith- 
metical series 1, 6, 11, 16, &c. whose common 
difference is 6. Thus the first four heptagonal 
numbers area, 7, 18, 84, and the n lh is 

— 3 ). 

Heptan (Irons (Gt. im-d, and infp). In 
Botany, a flower having seven stamens. 

Heptarchy (Gt. Iwrcf, and I govern). 

In English History, the division of England 
into seven Anglo-Saxon kingdoms, which are re- 
presented in most of our histories to have existed 
at the same time with and independently of each 
other. The seven kingdoms in question, accord- 
ing'to the common divisions, were Kent, Sussex, 
Wessex, Essex, East Anglia, Mercia, Northum- 
berland. But in point of fact there was no 
period of history when these seven kingdoms 
existed together ; and, in the constant fluctuations 
of conquest, fresh subdivisions and unions of 
territory were continually made by the fortune 
of- war. The sovereign who succeeded in ob- 
taining a temporary supremacy over his neigh- 
bour kings generally assumed the title of Bret- 
walda, or ruler of the Britons, of whom iElle or 
Ella, king of Wessex, was the first ; but it was 
afterwards borne by kings both of Kent, East 
Anglia, and Northumbria. [Bretwalda..] In 
617, Edwin, king of the latter district, appears 
to have acquired a temporary sovereignty over 
the whole of England, which was also gained by 
his nephew Oswald in 634 ; but after tbe brother 
of the latter king, Oswio, no Anglo-Saxon mon- 
arch assumed the title of Bretwalda. After the 
death of the latter, Mercia rose in the scale ; 
and its king, Offa, ruled nearly the whole of the 
Anglo-Saxon territories in the last half of the 
eighth century. After his death Egbert, king 
of the West taxons, raised his power on the 
ruihs of that of Mercia ; and having subdued 
and rendered tributary the other kingdoms 
then subsisting, he became, about 830, master 
of the whole Anglo-Saxon realm, and is reckoned 
os the eighth Bretwalda or ruler of Britain. 
With his reign the heptarchy* is usually con- 
sidered to have ended. (Palgruve’s History of 
England; Turner's Anglo-Saxons.) 
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Hoptjrl. A hydrocarbon — H 1B , consti- 
tuting the radical of heptylio or anantkylio 
alcohol , a compound obtained from fusel oiL 
Heptyl has not been isolated. 

Hera or H6r6 (Gr.). This word, signifying 
literally a mistress? reappears apparently in the 
German herr, lord . In Greek mythology, the 
name was confined to the daughter of Cronos 
and Rhea, and the wife of Zens, whose name in 
the iEolic dialect, "E/J£os, is only a masculine 
form of H4r6. In the Homeric poems she is 
strictly subject to her husband: the idea of 
H6r& as queen of heaven is of later date. In 
Latin mythology, Juno takes the place of H&r6. 
[Juno.] 

Heraoleonltes. An early sect of heretics 
belonging to the Gnostics, so called from 
Heracleon, whose tenets they embraced* 

Heracles (Gr. 'HpcucA^s). In Mythology, the 
Greek Heracles is represented as the son of Zeus 
and Alcmene, and as belonging to the race of 
Perseus. By the counsels of Hera (Juno), his 
birth was subsequent to that of Eurystheus, 
whom consequently he had to serve during all 
his life. Hence the first idea attached to him 
is that of a mighty being toiling for a mean 
.and worthless master. But the characters 
under which he appears, range from the heroic 
to the comic, and even ludicrous type. To the 
former belongs the beautiful fable of the 
Sophist Prodicus on the 1 Choice of Heracles/ 
given in Xenophon’s Memorabilia of Socrates. 
The burlesque side of his character is exhi- 
bited in the Alcestis of JSuripides. The Latin 
god Hercules was at first only a god of boun- 
daries, but was afterwards confused with the 
Greek Heracles. For the origin of the various 
myths respecting Heracles, see Max Muller, 
Comparative Mythology ; Cox, Gods and Heroes ; 
Br6al, Hcrcule et Cacns. 

Heraoleum (Gr. 'HpchrAciov). A genus of 
large-growing Umbellifers, of so rapid a growth 
as to be useful for fodder, and of so noble an 
aspect as to rank amongst the finest of plants 
for ornamenting the rougher parts of a garden 
shrubbery or rockery. The flower-umbels are 
magnificent. The species have sweet and rather 
aromatic properties. The most remarkable is 
H. giganteum , which grows ten or twelve feet 
high, and bears umbels more than a foot 
across. 

Heradldee. A general designation for the 
descendants of Hercules, who, after the death 
of that hero, are said to have been expelled 
from the Peloponnesus by Eurystheus, king of 
Mycenae. The return of the Heradidce, which 
is placed about 140 years after their expulsion, 
has been thought to mark the transition from 
the heroic or -fabulous ages to the period of 
authentic history. 

I * Herald (Gr. *hpv(). An officer of arms, 
possessed of important functions. The ancient 
heralds (idjpvtccs among the Greeks, feciales 
among the Romans) were privileged persons, 
sacred by superstition os well as by the law 
of nations. Modern heralds, besides their em- 
ployment on messages between states and in 
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matters of public negotiation (ixi which capacity 
their services are grown into disuse, or become 
merely subordinate), acquired a new character 
from the prevalence of hereditary devices on 
eoats-of-arms early in the middle ages. The 
multiplicity of these inventions rendered it 
necessary that there should be certain persons 
about a Court skilled in interpreting or in 
blazoning them according to the rules of 
the imaginary science to which these fanciful 
creations were subjected. TCb&axj>bt.1 It 
became also necessary that they shduld nave 
a perfect knowledge of the hereditary arms, 
ensigns armorial, badges of honour, &c. belong- 
ing to each family, in order that they might 
constitute an authority to which appeal might 
be had in the disputes which frequently arose 
respecting the rights of individuals to these 
honourable distinctions. Hence the heralds 
became, in modern European countries, the 
depositaries of much of the genealogical science 
which is conversant in the pedigrees of noble 
or gentle families. They have also important 
parte to fulfil on occasions of public solemnity, 
pageants, installations, nuptials, funerals, &c. 

Edward III. was the first English sovereign 
who created two heraldic kings-at-arms (Surroy 
and Norroy), whose office was exercised south 
and north of Trent respectively. Richard IL 
gqve the earl-marshal power to preside in a 
court of chivalry, assisted by the heralds. But 
the first heraldic collegiate chapter was held at 
the siege of Rouen, in 1420. The kings-at-arms 
were fixed at three, their present number, by 
Hemy VIII. Edward VL fixed the establish- 
ment of heralds on the site of the building 
which they at present occupy in the city of 
London. The present Heralds' College (by 
which name the kings-at-arms, heralds, and 
pursuivants are incorporated) consists of: 1. 
Three kings-at-arms —Garter, Clarencieux, and 
Norroy ; of whom the first holds the highest 
rank. His duties are chiefly to grant supporters 
to arrange funerals, and present the Order of the 
Garter to foreign princes. 2. The heralds are 
six in number ; , styled Windsor^ Chester, Lan- 
caster, Somerset, York, and Richmond: they, 
with the kings-at-arms, form the collegiate 
chapter. 3. The four pursuivants (Portcullis, 
Rouge Dragon, Blue Mantle, andPorte Croix) are 
junior officers, or probationers, who afterwards 
succeed tathe higher offices. The duties of the 
officers of the Heralds' College are various, and 
their powers have been considerable, although 
curtailed by modern indifference to the purity 
of their ancient science. They keep the records 
of the arms, crests, and cognisances of every 
gentleman, i. e. person entitled to bear them ; 
and they have considerable authority for the 
purpose of preventing parties from bearing arms 
to which they have no right Their title to con- 
fer arms, or rather to assign coats-of-arms to 
persons applying for permission to bear them, 
is still generally recognised. Heraldic visita- 
tions of counties, with a view to collect infor- 
mation on the subject of genealogies and coat- 
armour, were held as early as the reign of 
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Henry IV. In 1628, a regular commission was 
granted for the whole kingdom ; and visitations 
were held at intervals of twenty or thirty years 
from that time to the beginning of the last 
century. (Noble's History of the Colleqe of 
Anne , 1806.) 

Heraldry. The science of conventional 
distinctions impressed on shields, banners, and 
other military accoutrements. Heraldry has 
been divided into personal and national. The 
first of these treats of bearings belonging to 
individuals, either in their own or in hereditary 
right Devices adopted by champions in the 
field, and borne on their shields or on their 
banners, are of very high antiquity. The 
sculptures on the shields of Achilles and Her- 
cules, in Homer and Hesiod, are rather orna- 
mental than heraldic. But in the drama of 
The Seven Chiefs against Thebes , by JEschylus, 
we fiud the cognisances of these renowned 
leaders distinctly blazoned, as worn by them 
on their shields, in the same fashion with 
those of the knights in the middle ages. The 
Romans do not seem to have had any cus- 
tomary devices for individuals resembling our 
armonal insignia, with the exception of their 
distinctive crowns for particular services. The 
jus imaginum , or right of possessing small sta- 
tues of distinguished individuals of the family, 
seems to have been their only external here- 
ditary distinction. Early in the middle ages, 
however, we find abundant notice of cognisances 
borne by individuals. "These were more espe- 
cially used in tournaments, where the knights, 
being clad in complete armour, were unknown 
to the spectators, except by their banner or 
Bhield [Blazonby] ; and probably it was in the 
lists of the tournament that the fanciful sciense 
of heraldry first found its sulgect-matter. This 
science appears to be a compound of inventions 
collected from very different quarters. The 
East, the land of allegory and symbol, seems 
to have contributed many of its most singular 
devices. Its ordinaries, colours, metals, and 
gems, are said to be derived from Germany; 
and German heraldry appears to be a national 
science, from the circumstance that its terms of 
art are nearly all of native origin. But the 
Normans and French undoubtedly cultivated it 
with the greatest success, and reduced it to its 
present systematic form. Our English terms of 
heraldry are, as is well known, derived entirely 
from the French language, although not wholly 
from France; as some additions were made to 
the science by the Norman-EngUsh. Hereditary 
coat-armour, it is said, cannot be traced with 
certainty to an earlier period than the thirteenth 
century; but it seems that, in the reign of 
Henry HI., the vocabulary of heraldry was 
nearly as full and definite as at the present 
day. National heraldry, or the adoption of dis- 
tinctive emblems by civil communities, is far 
more ancient than personal. Badges, we know, 
were borne on the standards of ancient na- 
tions : an eagle was the device of Persia and of 
Rome, an owl of Athens, Ac. ; and Turkey and 
Persia, where personal heraldry is unknown, 
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possess at this day national ensigns of correct 
heraldic character. 

Arms are said, in the heraldic science, to be 
of dominion or pretension (national) ; arms of 
community, belonging to episcopal sees, cities, 
corporations; arms of patronage, to governors 
of provinces, &c. ; arms of concession, or aug- 
mentations of honour, granted by sovereigns to 
individuals, which in the next generation become 
hereditary ; arms of family, or hereditary arms ; 
arms of alliance, showing the union of families 
and relations of individuals (marked by various 
devices termed differences , &c.) [Difference] ; 
arms of succession, which accompany the pos- 
session of certain estates or lordships ; and, 
finally, arms of assumption, taken up by indi- 
viduals from caprice or vanity, which, although 
common enough in the present day, are borne 
in violation of all heraldic laws ; or, arms taken 
up with the permission of the sovereign, through 
his principal herald (in England, king-at-arms). 
Armorial bearings were chiefly displayed, in 
the times of chivalry, on the shield or escut- 
cheon. They were also borne on the pennon, 
or banner ; on sword-hilts, as early as a.p. 1250 ; 


Explanation of the Plate. 

I. Lines. 

1. Horizontal or straight. 2. Angled. 3 Bevilled. 
4. EKcartele. 5. Nowy or FronchG. 6. Arched or en- 
urched. 7. Double arched. 8. Wavy or undGe. 9. In- 
v co ted. 10. Engrailed. 11. Battled-em battled or cre- 
n elite. 12. Battled-embattled. 13. Nebuly. 14. Potent. 
15. Indented. 16. DancettGe. 17. Dove-tailed. 18. Ur- 
dee. 19. RayonnGe or radiant. 

II. Points of the Escutcheon, Colours , and Furs. 

20. Escutcheon, points of. 21. Or. 22. Argent. 23. 
Gules. 24. Azure. 25. gable. 26. Yert. 27. Purpuic. 
28. Tenne. 29. Sanguine. 30. Ermine. 31. Ermines. 
32. Enninois. 33. Fean 34. Voir. 35. Varry cuppy. 

III. Differences or Filiations. 

36. (First son) Label of thrge points. 37. (Second) 
Crescent. 38. (Third) Mullet. 39. (Fourth) Martlet. 
40. (Fifth) Annulet. 41. (Sixth) Fleur -de-lys. 

IY. Ordinaries , &c. 

42. Chief. 43. Pale (between two annulets). 44. Pallet. 
45. Party per pale. 46. Border. 47. Bars. 48. Fess. 
49. Bend. 60. Bend sinister. 61. Border. 62. Chevron. 
63. Cross. 64. Cross of St. John of Jerusalem or Malta. 

65. Cross patonce. 66. Cross moline. 57. Cross of St. 
Andrew. 68. Crosses humcttGe. 69. Cross moline in 
saltier. 60. Cross bottonGe or trefoil. 61. Cross cross- 
let, fitchGe. 62. Cross flory. 63. Cross m&scle. 64. 
Cross fltchGe. 65. Lozenge, fleury. 

V. Miscellaneous Bearings. 

66. Lion, statant guardant. 67. Passant. 68. Passant 
guardant. 69. Rampant. 70. Rampant guardant. 71. 
Rampant reguardant. 72. Sejant. 73. Couchant. 74. 
Stag at gaze. 75. Stag's bead caboshed. 76. Tiger, 
heraldic. 77. Dragon. 78. Griffin. 79. Dragon’s bead 
erased. 80. Wivem. 81. Eagle displayed, with two 
heads. 82. Bom’ s head erased. 83. Water-bougets. 
84. Snake, lx>\vcd-de-bruised. ’85. Quatrefoil. 86. Tre- 
foils. 87. Fleur-de-lys. 88. Clarion or rest. 89. 
Mullets. 

VI. Crowns , Coronets, d'C. 

90. Crown of F.nglnnd. 91. Coronet of the Pi’ince of 
Wales. 92. Coronet of a duke. 93. Marquis. 94. Earl. 
95. Viscount. 96. Baron. 97. Mitre of a bishop. 98. 
Eastern or antique coronet. 99. Celestial crown. 
100. Crown of Edward I. 101. Mortier, or cap of state. 
102. Chapeau, or cap of maintenance. 108. Crown of 
France. 104. Cardinal's hat. 105. Crown triple, or 
tiara of the pope. 

The principal of these heraldic terms will be found 
explained under their several ai tides in the Dictionary. 
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on the mantle or surcoat (hence the phrase 
coat-of-arms) ; and, in modern times, on cart- 
ridges or articles of furniture. The science of 
heraldry, united as it is with that of family 
genealogy, was for centuries one of the most 
favourite literary pursuits (if it can be termed 
such) among the higher ranks of the community. 
It has been enriched with much legendary 
knowledge, and diversified with many fanciful 
antiquarian theories. It is entitled to respect, 
not merely on account of its intimate connection 
with historical knowledge, but also on account 
of the refinement and curious variety of the 
learning itself; which, grounded on merely 
imaginary principles, has been wrought into a 
system of the minutest accuracy. The best 
known English work on heraldry is that of 
Gwiliim. The Encyclopaedia Heraldica of Berry 
contains many modern additions. See also 
Edmonson’s Complete Body of Heraldry , 1780 ; 
Dalla way’s Inquiries , 1783; and the article 
1 Heraldry 1 in the Encyclopcedia Metropolitan , 
wjth the various authorities, English and 
foreign, there referred to. 

Herbaceous (Lab herba). A term used 
in Botany, in describing the texture of bodies, 
denoting their being green and cellular, as the 
tissue ot membranous leaves. It is also applied 
to such perennial plants as lose their stems 
annually, while their roots remain permanent 
in the ground. 

Herbaria. Collections of dried plants, such 
as the old botanists called Horti Sicci or dry 
gardens. If well prepared, they are nearly as 
useful to the botanist as fresh plants ; but it is 
necessary to have some practical skill to be 
able to employ them advantageously. The 
largest public herbaria are those of the Museum 
at Paris, the Imperial collection of Vienna, the 
Royal collection of Berlin, that of the Royal 
Gardens, Kcw, and that of the late Sir Joseph 
Banks, now in the British Museum. The her- 
barium, though an unattractive part of public 
museums, is very important for many purposes 
of science. 

Hercules (Lat.). In Astronomy, one of the 
old constellations in the northern hemisphere. 

Hercules. In Mythology. [Heracles.] 

Herderite (so called from Herder, who 
discovered it). A mineral found in crystals 
embedded in Fluor at Ehrenfriedensdorf, in 
Saxony. 

Hereditaments (Lat. haeres, an heir). In 
Law, all things which pass to the heir, being 
either corporeal (land, with those adjuncts 
which legally are comprised within that de- 
signation), or incorporeal, which are things * 
collateral to land, or issuing out of it, and 
are enumerated in Blackstone’s Commentaries, 
under the heads ‘Advowsons, Tithes, Commons, 
Ways, Offices, Dignities, Franchises, Corodies or 
Pensions, Annuities, and Rents.* 

Heresy (from the Greek of pens, choice, 
which classical writers apply to the sects of phi- 
losophers). This word is now confined to a theo- 
logical sense, and is defined by Roman Catholic 
! authorities to be the voluntary assumption and 
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obstinate maintaining of error in matters of real or apparent combination of the charao- 
fttith. They hold aU error to be voluntary teristics of the two sexes. The first is the 
where the party knowingly deviates from the trite, the second the spurious hermaphrodite, 
judgment of the church. The Protestants do Hermaphrodites are also natural or preter - 
not for the most part profess to have any certain natural l 

standard by which men may judge whether The animals in which the organs of the two 
their fellow n ton .be heretical. The statute sexes are naturally combined in the same indi- 
1 Elia. , directing tlfe mode of procedure against vidual are confined to the invertebrate division, 
heretics, declares that no matter or cause shall and are most common in the Molluscous and 
be sludged heresy ‘ but only such as here- Radiate classes. If the term hermaphrodite 
tofore has been adjudged to be heresy by the* may be applied tp those species which pro- 
authority of the canonical Scriptures, or by some pagate without the concourse of the sexes, but 
of the first four general councils, or by any in which no male organ can be detected, as 
other general council wherein the same was well as to those in which both male and female 
declared heresy by the express and plain words organs are present in the same body, then there 
of the same canonical Scriptures, or such as may be distinguished three kinds of herma- 
hereafter shall be judged or determined to be phroditism. 

heresy by the High Court of Parliament, with First, The Oryptandrous , in which the 
the assent of the clergy in their convocation.’ female or productive organs are alone de- 
For the connection of theories of heresy with veloped. — Ex. : The cystic Entozoa, the hydro- 
the practice of persecution, see Lecky, History static Acalephes, some Polypes, and Sponges. 
of the Rise and Influence of Rationalism in Second, The Heautandrous, in which the 
Europe. male organs are developed, but so disposed as 

Heretoch (Ger. herzog). The Anglo-Saxon to fecundate the ova of the same individual. — 
name for the persons who were elected by the Ex. ; The Cirripeds, the Rotifers, the trematode 
folkmote or full assembly of the people to lead and cestoid Entozoa, and some Acephala, as 
the armies of the kingdom. the Cyclas. 

Harlot. In Law, originally a tribute given Third, The Allotriandrous in which the 
to the lord of the manor on occasion of his male organs are so disposed as not to fecundate 
engaging in a war (here or heer geld). In the ova of the same body, but where the con- 
English law a heriot is a customary service, course of two individuals is required, not.with- 
due for the most part on copyhold tenures, and standing the coexistence in each of the organs 
termed heriot custom, being usually the best of the two sexes.— Ex. : The gastroponous 
beast, whether horse, ox, or cow, that the Molluscs, with the exception of the Pectini- 
tenant dies possessed of ; this is due and pay- branchiate order, and class AnncUida. 
able to the lord of the manor. Some heriots, All the other invertebrates, as the Cephalo- 
however, are due on reservation in a grant pods and pectinibranchiate Gastropods, most of 
or lease of land ; such are termed heriot the acephalous Molluscs, the insects, Arachni- 
scrvice. In heriot custom the lord may seize dans and Crustaceans, the Epizoa and the 
the specific article which he seeks to recover ; nematoid Entozoa, the Echinoderms and 
for heriot service he may either seize or-distrain Medus®, are, like the vertebrate classes, 
generally on the goods of the tenant on the dimeious, or composed of male and female 
land. individuals. 

HerlMon (Fr.). In Fortification, abeam The unnatural hermaphrodites may be divided 
armed with iron spikes, and used as a barrier into those in which the parts peculiar to the 
to block up a passage. two sexes are blended together m different pro- 

Herltable Rights. In Scottish Law, portions, and the whole body participates of a 
comprehend in general rights to land and neutral character, tending towards the male 
things connected with land which pass to and female as the respective organs prodo- 
the heir ; the distinction being in most prac- rainate ; and into those in which the male and 
tical respects identical with that of English female organs occupy respectively separate 
law between realty and personalty. Heritable halves of the body, and impress on each 
jurisdictions were grants of criminal jurisdic- lateral moiety the characteristics of the sex. 
tion bestowed on great families by the crown. This latter and very singular kind of her- 
They were abolished after the rebellion of 1745 maphroditism has hitherto been found only 
by the Act 20 Geo. II. c. 43. in insects and Crustaceans. In the extracts 

Herman (Gr. *E pfitu). In Grecian Antiqui- from the Minute Book of the Linnsan Society, 
ties, small figures or busts of Hermes fixed on printed in the fourteenth volume of their 
quadrangular pedestals oil the side and at the Transactions, it is stated that Alexander 
crossing of roads. The mutilation of the Macleay, Esq., Sec. L.S., exhibited a curious 
Herme at Athens just before the departure of specimen, showing that two Papiliones referred 
the Sicilian expedition led to the desertion of to distinct families by Fabricius are in reality 
the Athenians by Alcibiades. (Thucydides the male and female of the same species, 
vi. 28, 61 &c.) This specimen presented the forms and colours 

Hermaphrodite (Gr. ‘EppuuppSSiros, the of both sexes, divided by a longitudinal line 
mythical son of Hermes and Aphrodite). An on the body ; the right wings and side of the 
organised body, in which there is either a body being as in the male ( Papilio Polycaon , 
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Fabr.), and the left' as in the female ( Papilio Hermetic Art. The imaginary art or 

Laodocus, Fabr.). science of alchemy ; so termed from Hermes 

In Loudon’s Magazine of Natural History Trismegistus, a personage of questionable 
(voL iv. p. 434), an experienced entomologist, reality, looked up to by the alchemists as the 
Mr. J. 0. Westwood, has given descriptions and founder of their art. Some spurious works 
figures, not only of dimidiate hermaphrodites bearing his name are still extant [Alchemy.] 
(the example is the Bombyx penii ), but also of Hermetlo Beal. When a vessel or tube is 
quartered hermaphrodites. The latter singular perfectly closed by fusing itB mouth or extremity, 
condition is exemplified in a specimen of the it is said to be hermetically sealed. 

Bombyx castrensis , in which the right wing, Hermits or Bremfttes (Gr. ipiifilnjs). 
left antenna, and left side of the abdomen are Persons who, in the early ages of Christianity, 
male ; the left wing, right antenna, and right secluded themselves from the world for devo- 
side of the abdomen are female : and again in tional purposes, in solidary and desert places 
a specimen of stag-beetle ( Lucanus cervus ), in (lpr)n6s) u whence their name. [Monachism.] 
which the left jaw and right elytrum are Hermodactyls (perhaps named from Her- 
masculine, and the right jaw and left elytrum mus, a river in Asia Minor, and dactylus, a date: 
feminine. or from 'E pfirjs, and S<Iktv\os, finger; i.e. the 

In most dimidiate hermaphrodites the left fingers of Hermes). This term has long been ap- 
side is masculine ; but an example of the con- plied to a species of colchicum tuber, probably 
traiy has been observed in Sphinx yopuli. It that of the Colchicum illyricum : it is irregularly 
is to be regretted that the condition of the heart-shaped, and lias a furrow upon one side, 
internal organs of generation cannot be ascer- not unlike the tuber of the Colchicum autumnalc, 
tuined in the above singular examples ; bUt now much used in the cure of gout : it is im- 
this deficiency is in some degree supplied by ported from Turkey, and was formerly esteemed 
the results of Dr. Nicholl’s dissection of an as a cathartic. Some of the old writers who 
hermaphrodite lobster {Phil. Trans . xxxvi. p. are fond of the doctrine of signatures, compare 
290), in which a testis was found on that side the shape cf the hermodactyl to that of a gouty 
of the body which exhibited externally the finger, and have recommended its efficacy in 
male characteristics, and an ovarium on the that disease. 

opposite side. Hernandlacese (Uernandia, one of tho 

Hermaphrodite. In Botany, when a flower genera). A small natural group of arborescent 
contains both stamens and pistils. Herma- Exogens of the Daphnal alliance, inhabiting 
phroditism is the rule, and a separation of the India* Archipelago and Guinea. They are 
sexes the exception, in the structure of flowers, very near Thymelaccae y with which Lindley asso- 
■ (Gr.). In Greek Mythology, the cintes them, differing only in their fibrous drupa- 
messenger of the gods. In the Homeric ceous fruit, lobed cotyledons, and involucre, 
hymn, which gives the myth of Hermes in The leaves, stem, &c. are slightly purgative, 
its most beautiful form, he is the son of The roots of Hernandia sonora are antidotes to 
Zeus and Mai a, who before he is a day old the Macassar poison, and its juice is a depilatoiy, 
forms a lyre out of a tortoise-shell, and steals while the wood of H. guianensis makes a good 
the cattle of Phoebus. The enmity caused by sort of tinder. 

this theft between the two gods is appeased by Hernia (Lat.). A rupture. The term is 
the intervention of Zeus; and Hermes, who generally applied to a tumour arising from a 
gives to Phoebus the power of drawing sweet protrusion of part of the intestines or omentum 
music from his harp, receives in return the gift into a sac composed of peritoneum : the groin, 
of wisdom, and the office of guiding the souls of or upper and fore part of the thigli, below 
the dead to their shadowy kingdom. In the Poupart’s ligament, are common situations, 
mind of the Homeric hymnographer, Hermes Other viscera may also occasionally form hernial 
appears manifestly as the embodiment of air in tumours. When the condition of the accident 
motion ; as he rises from his cradle, his breath is such that the parts cannot be reduced or 
is 6oft as a summer breeze ; but when he returned into the abdominal cavity, the hernia 
exerts his strength, the branches of the forest, is said to be incarcerated or strangulated. In 
rubbed against each other, burst into flame; the latter case the passage through tne intestines 
and hence he is known, like Prometheus, as the is interrupted ; there is sickness and con- 
giver of fire. In the Vedas, the name occurs stipation ; and inflammation, and even mortifl- 
in the form SaramA, which is one of the cation of the part ensue, unless by an operation 
epithets of the Dawn as it comes forth with the the cause of the stricture is removed afld the 
fresh morning breeze. The Greek mind fastened gut returned. What is termed congenital hernia 
Apparently on the idea of the breeze, and dwelt is the protrusion of a portion of intestine along 
on it almost to the exclusion of the idea of with the testicle in its descent through the 
morning. The name SaramA is identified abdominal ring into the scrotum. Where a 
with that of Helen ; between whom and Hermes rupture exists in early infancy, it is com- 
a mythical connection is thus established. For monly referable to this cause. The surgical 
an examination of the myths of Hermes, see history of ruptures is a very complicated and 
Max Muller, Lectures on Language , second extensive, £>ut highly important subject ; it 
series, p. 402 &c. ; Cox, Tales of Thebes and has been ably illustrated by several eminent 
Argos, Introduction, p. 4/5 &c. [Mi-rcuby.] practitioners. 
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Sero (Or. fyws). This word probably belongs 
to the mine root with the Latin herus, the 
German herr, and may be compared with the 
Greek Hera. In the Homeric poems, it occurs 
as a title of honour, not only for those who 
were employed as leaders or fighting men in 
war (the Dan&ans and Achseans being collec- 
tively called heroes), but even for heralds and 
minstrel^ and for the unwarlike Phaeacians. 
(0<f. vii. 44.) In the Hesiodic Theogony , the 
heroes are represented as a race of men inter- 
posed between the brazen and the iron age 
[Age], who fought at the sieges of Troy and 
Thebes. The exaltation of this race, which 
even in the Iliad (xii. 23) is styled a race of 
demigods, was completed before the time of 
Pindar, who makes them a race between gods 
and men. As so used, the term denoted espe- 
cially those who were sprung from the union of 
a divine with a mortal being ; as Perseus from 
that of Zeus with I)anae, and Achilles from 
that of Thetis with Peleus. But in tho later 
historical writers, the heroes are commonly 
inferior local deities, as for instance the epony- 
mous heroes of the Attic tribes. Their chapels, 
termed 'Hf><j3a, although supported by the state, 
were always distinct from the temples of the 
national gods. 

Hero’s Fountain. [Fountain of Hero.] 

Herodians. A sect existing among the 
Jew- at the period of our Saviour’s preaching. 
(Matthew xvi. ; Mark viii. 15.) Much doubt 
exists as to their history and tenets ; some 
commentators, both ancient and modern, imagine 
that they were fanatics, who regarded Herod 
the Great as the Messiah ; others, that they 
were a mere political party, attached to the 
family of Herod ; while a third opinion (Bergier, 
Dictionnaire dt Theologie) is, that they supported 
some innovations attempted by Herod in the 
religious observances of the country by the 
partial introduction of Pagan usages. (Milman’s 
History of Christianity, i. 311.) 

Heroic Verse. The verse appropriated to 
epic or heroic poetry : in Greek and Latin, the 
hexameter. In English, Italian, and German, the 
iambic of ten syllables, either with or without 
the additional short syllable. In French, the 
iambic of twelve syllables. [Epic; Hexameter.] 

Herpes (Gr.). A disease of the skin con- 
sisting in the eruption of small aggregated 
vesicles. Several varieties of herpes are men- 
tioned by systematic writers on skin diseases. 
A common form is familiarly known as shingles. 
In this, which though not a dangerous is a very 
troublesome disease, patches of herpetic vesicles 
extend either quite around or half around the 
body near the waist. The treatment of herpes 
in its several forms consists merely in correcting 
the state of the secretions by alteratives and 
aperients. 

Herpestes (Gr. ipvna-rfis, a creeper). A genus 
of Viverrine Carnivtrra, comprising the various 
species of Ichneumon. These animals are cele- 
brated for tbe instinct which Keempfer attributes 
to them of destroying serpents, and curing 
themselves from their venomous bites by rubbing 
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themselves on the plant named Ophiorhiza 
Mungos . The legends recorded by Herodotus 
of the connection between the ichneumon and 
the crocodile ’are well known. The genns is 
confined to the Old World. 

Herpetology (Gr. ipver6y, a reptile, and 
A 6yos). The branch of zoological science 
which specially treats of the class Reptilia. 
This class of animals is characterised by having 
a heart so constructed as to transmit to the 
lungs a part only of the circulating mass of 
blood which it receives from the systenni 
veins, the remainder being sent again to the 
body without having been purified in the 
lungs. There thus results a less amount of 
reaction of oxygen upon the blood than takes 
place in Mammalia, and consequently a lower 
grade of animal heat, and an inferior activity 
of muscular contraction ; but, as the proportion 
of venous blopd transmitted by the heart to 
the general system varies in different reptiles 
with the various modifications of the heart, 
there is a corresponding difference in the mani- 
festation of their vital phenomena. 

As reptiles are thus exempt from the office 
of preserving the temperature of a circulating 
fluid many degrees warmer than that of the 
external atmosphere, they have no need of 
teguments adapted to retain heat ; and are 
accordingly naked, or covered with scales or 
hard bony plates. Their brain is very small, 
and without the great commissures. The lungs 
serve more or less as reservoirs as well as de- 
composers of the atmospheric air ; and thus 
with a certain degree of independence of the 
general circulation, the reptiles are enabled to 
remain much longer urtder water than either 
birds or mammalia. Some species indeed have, 
iu addition to their lungs, gills for breathing 
water, either during their immature 6tate, or 
throughout life, and thus are truly amphibious. 
With a cold blood, low respiration, low sensa- 
tion, and sluggish habits, is associated an extra- 
ordinary power of endurance under abstinence 
or against bodily injury. 

Reptiles are either oviparous, or ovovivi- 
parous : they do not incubate. They present 
a greut variety of forms, and constitute alto- 
gether a much less natural group than either 
birds or mammals. The character which Cuvier 
has assigned to the Riptilta would not seem to 
distinguish them from certain fishes with highly 
developed air-bladders, without the additional 
statement that the organ of smell in the class 
RiptiLa is situated in a canal communicating 
both with the cavity of the mouth and the ex- 
ternal surface. 

Cuvier, after Brongniart, divides the reptiles 
into four orders, viz. : — 

The Chi Ionia (tortoises and turtles) ; of which 
the heart has two auricles, and the body is 
support ed on four legs, and enclosed between 
two plates or shields formed by the ribs and 
sternum. 

The Sauria (lizards and crocodiles) ; of which 
the heart has two auricles, and the body, sup- 
ported on four leg«, is covered with scales. 
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The Ophidia (Blow-worm* and serpents) ; of 
which the heart has two auricles, and the body 
is without legs. 

The Batrachia (frogs, toads, newts, &c.) ; of 
which the heart has but one auricle, and the 
body is naked, and supported on four, or in a 
few cases two, legs. Most of these pass, as they 
advance to maturity, from the condition of a 
fish breathing by gills to that of a quadruped 
breathing by lungs. Some, however, never lose 
their gills. 

Such are the characters assigned by Cuvier 
(in 1829) to his primary divisions of the class 
Reptilia , but they are not a true expression of 
the organisation of the groups so distinguished. 
The Batrachia , for example, have since been 
proved to have two auricles, although not so 
distinct externally as the other reptiles. Some 
of Cuvier's Sauria , again, have two distinct 
ventricles; whilst the rest have but one, like 
The Chelonia and Ophidia. The crocodiles, 
alligators, and gharrials are the higher or- 
ganised Sauria here referred to ; and since, they 
differ also from the Lacertine Sauria in having 
a simple undivided tongue and intromittent 
organ, and a well-marked modification of the 
tegumentary system, they deserve to rank as a 
distinct order, at the head of the class Reptilia. 
This order has been temped by Merrem Lori - 
cata ; for the skin, in fact, instead of being 
covered by imbricated scales, is strengthened 
and protected by several rows of flattened and 
generally elliptical bones, developed between 
the cuticle and true skin, and often supporting i 
a longitudinal crest ; these bones or scutae are 
situated chiefly along the back part of the neck, 
body, and fail. 

Another order of Reptilia is clearly indicated 
by the remains of several large or even gigantic 
species now extinct, in which the extremities 
w ere modified to serve as fins on the plan of 
the paddles of the Cetacea. These reptiles are 
chiefly referable to the genera Ichthyosaurus 
and Plesiosaurus; they were marine, and of 
predaceous habits, and constitute the orders 
Jchlhyopterygia and Sauroptcrygia. 

The Chelonia form a third and very natural 
order. 

Those Saurians of Cuvier which have a 
heart composed of a single ventricle and two 
auricles, a bifid tongue and double intromittent 
organ, as well as a scaly and generally imbri- 
cated covering, form a fourth order of reptiles, 
to which the term Squamata has been given. 

The Ophidia of Cuvier constitute the fifth 
order of reptiles. Some naturalists have pro- 
posed to unite the serpents with the lizards in 
the same order, on account of the gradual 
transition traceable in different genera from 
one to the other group; but the class of 
reptiles, by parity of reasoning, ought to be 
merged in that of fishes ; and the naturalists 
who favour the blending of the tetrapodal with 
the apodal reptiles seem to forget that an order 
is a conventional division, a group of con- 
venience, and not an entity circumscribed by 
nature. To separate the Batrachia as a dis- 
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tinct class from the Reptilia , seems to be an 
error in the opposite extreme. The viviparous 
four-footed salamander, breathing air by mem- 
branous lungs, and circulating blood by a bi- 
auricular heart, is thus placed in a distinct class 
from the four-footed lizard, without any essential 
difference in the pulmonary or sanguiferous 
systems to warrant the separation ; the only 
differences that can be urged for such a step 
are a modification of the tegumentary covering, 
and a greater developementand later continuance 
of the temporary branchial apparatus, of which 
traces are met with in the embryos of all the 
air-breathing Vertebrata; and a modification 
of the reproductive system. The naked integu- 
ment; the presence of external gills in the 
young state ; the almost simultaneous fecunda- 
tion, sometimes without intromission, of nume- 
rous ova — may be grounds for regarding the 
Batrachia and Amphibia as a subclass, or a 
group somewhat higher than an order; but 
seem not to warrant their separation from the 
scaled reptiles as a distinct class, as a group 
equivalent among Vertebrata to that of birds 
or mammals. For the subdivisions' of the 
above orders, see Loricata; Enaliosauiua ; 
Chelonia; Squamata; Ophidia; Batrachia; 
and also Amphibia. 

The orders of reptiles Ganocephala , Anomo - 
dontia y Pterosauria, Thecodontia, Dinosauria , 
and Labyrinthodontia are only found in a fossil 
state. 

Herpeton (Gr. a reptile ). A genus of ser- 
pents, allied to Eryx ; and characterised by 
two soft prominences covered -with scales whicn 
are appended to the "muzzle. Botanists have a 
herpeton which is a section of Viola. 

Serpolhode (a word coined from the Gr. 
epirw, l wind along ; tt6Kos, an axis ; and 6&£s, 
a road). • A plane transcendental curve, em- 
ployed first by Poinsot in his graphic repre- 
sentation of the motion of a body around a 
fixed point. [Rotation.] It is the locus of 
the point of contact with a fixed plane of an 
ellipsoid movable around its fixed centre. The 
ellipsoidal locus of the points of contact is 
called the Polhode [see the term], a curve 
which has obviously two maxima and two 
minima radii vectores proceeding from the 
fixed centre 0.* Let us call them 0 A, O A' and 
OB, OB' respectively, and let OP be the per- 
pendicular on the fixed plane of the curve. If 
we remember that the polhode must be sym- 
metrical with respect to the two rectangular 
planes AO A' and BOB', and consequently 
that its arcs AB, BA', A'B', B'A are equal 
and similar, it will be evident that the herpol- 
hode must undulate symmetrically between 
two concentric circles described around P as 

centre, with the radii VO A*— OP* and 

VOB*— OP* respectively, which circles it 
will touch alternately at equidistant points 
o, b, bf, &c. The heroollhoaa is, in general, 
an unclosed curve ; should the angle aBb, how- 
ever, be commensurable with a right angle, it 
will be dosed. When the distance OP from the 
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Axed point to the fixed plane becomes equal to 
the mean semi-axis of the ellipsoid, the polhode 
becomes an ellipse having the mean axis for 
minor axis, so that OP — OB *6. The circle 
6, hf, 6", &c., now degenerates to a point, which 
the herpolhode, now a spiral, approaches sym- 
metrically, its polar equation being 
r + «““#) — 2 nb % 

where b is the m ean axis of the ellipsoid, and 

nb = a/OA* - b*. When the ellipsoid is one of 
revolution, the herpolhode, like the polhode, 
becomes a circle. The herpolhode is fully 
investigated in Poinsot’s classic Theorie Nou- 
velle de la Rotation dee Corps , Paris 1862. 

Herring (Gar. heer, an army , in refer- 
ence to the great numbers in which the fishes 
bo called appear, at stated seasons, along our 1 
coasts). This name is commonly applied to 
two distinct but closely allied species of the 
genus Clupea , Linnaeus : to the one Mr. Yarrell 
restricts the name Clupea Harangue ; the other 
is denominated Clupea Leachii t in commemora- 1 
tion of the excellent naturalist who first appears 
*o have been aware that our coast produced 
a second species of herring. 

The genus Clupea is so nearly allied to the 
genus $almo that they are both included in the 
same natural family, under the name of Hale- 
coids, by M. Agassiz; the principal external 
difference' consists in the absence of the small 
adipose dorsal fin in the Clupea. But in the 
clupeoida, as in the salmon tribe, the upper 
maxillary as well as the intermaxillary bones 
enter into the formation of the mouth, and^rp 
both armed with teeth; the body is always 
covered with numerous scales; and, in the 
greater number of the herring tribe, there is an 
air-bladder, and the duodenum is complicated 
with many coca, or pyloric appendages. 

The annual migration of the herring is* not, 
aa has been described, from one latitude to 
another, but simply from a deeper to a dial- 
lower part of the ocean. The common species, 
impelled by the stimulus of the increasing 
burden of milt or roe, quits the deeper re- 
cesses of the ocean, where it has passed the 
winter and spring months, and approaches the 
shallower water near the coasts, where the ova 
may be deposited, and impregnated with the 
requisite amount of heat, light, and oxygen fhr 
their devdopement. 

The common herring visits different parts of 
our coast in autumn, generally earlier on the 
southern than on the northern localities, and 
deposits its ova and spawn towards the end of 
October. In this state the fish are termed 
shotten herring , and they retire from the shore 
into deep water. 

Leach's herring has a different season of 
sexual migration. ‘It is found,' says Mr. 
Yarrell, * heavy with roe at the end of January, 
which it does not deposit till the middle of 
February. Its length is not more than seven 
inches and a bal£ and its depth near two 
inches.' 

During the long period in which the herring 
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stays in deep water, the shoals occasionally 
travel so far as to appear at the next season of 
oviposition at a different part of the coast from 
that where they were previously abundant. 
Hence the herring has been described as a 
most capricious fish; and it is truly said, ‘that 
there is scarcely a fishing station round the* 
British Islands that has not experienced in the 
visits of this fish the greatest variations, both 
as to time and quantity, without any account- 
able reason.' 

Herrings are taken in drift nets, and during 
the night The stretching of the nets in the 
daytime is forbidden, as it is supposed that the 
practice would alarm and drive away the shoal. 
The darkest nights, and a breeze that raffles the 
surface of the water, are the circumstances 
which most favour the capture of the herring. 

Herringbone. The name given to strutting 
placed between thin joists, consisting of pieces 
of small scantling that go from the top of one 
to the bottom of another joist, and respectively 
otherwise ; it is intqpduced for the purpose of 
increasing the lateral stiffness of the joists. 
The same term is also applied to paving, or 
bricks, laid contrariwise from the same infect- 
ing line, either horizontal or vertical 

Hemdmt (Ger. the LortTe 'guard). An 
establishment in Upper Lusatia, comprising, it 
is said, at present 120 houses, with 1,600 in- 
habitants, and founded by a few Moravians 
about the year 1722, under the patronage of 
Count Zinzendorf. The principles of the 
society thus formed are seclusion from the 
world, the enjoyment of a contemplative life, 
and the possession of all goods in common. 
Its members are bound together, under the 
title of Moravian Brethren, by strict laws and 
observances. Accusations have been thrown 
out against them of indulging, in their re- 
tirement, in many licentious practices ; but it 
is certain that their industry supplies many of 
the markets of Germany with various useftil 
and ornamental articles of handiwork; that 
their seal has prompted them to establish 
affiliated societies in many parts of Europe 
and America; and that in religious matters 
they are neither extravagant themselves, nor 
intolerant of others. 

HersoheL [Ubakub.1 

Hersohelllte. A hydrous silicate of alu- 
mina, soda and potash, found in colourless hexa- 
gonal crystals, at Pelagonia and Aci Beale in 
Sicily. Named in honour of Sir J. F. HerschaL 

Mm so, IwiUlsD (Ft.). In Fortification, 
a lattice* or portcullis armed with spikes, used 
to dose a gateway. 

Bertha (sometimes written Aertha, Aortha, 
and Earths). In Mythology, the same of a 
chief divinity of the andent German and Scan- 
dinavian nations. She was worshipped under a 
variety of names, of which the chief wars ana- 
logous to those of Terra, Rhea, Cybele, and 
Ops, among the Greeks and Romans. Long 
before the Christian era the knowledge of 
Hertha appears to have been extendedover a 
great portion of Northern Europe ; low Tacitus 



HESPERIA 

(Germ. xL) speaks of the wonderful unanimity 
which tribes that had no other feature in common 
displayed in worshipping this goddess, whom 
he designates Herthus, or Mother Earth. Her 
chief sanctuary was situated, according to the 
same writer, in a sacred grove in an island of 
the ocean, which, by some writers, has been 
supposed to be Riga, and by others Zetland or 
Heligoland; but no modern researches have 
been able accurately to fix its locality. Much 
curious information upon this subject is to be 
found in Grimm’s Deutsche Mythologies chap. x. 

Hesperia. A genus of butterflies, now the 
type of a family, including several subgefiera, to 
some of which belong the British species* eight 
or ten in number. 

Hesperides (Gr. from tcnrtpos, the evening). 
In Greek Mythology, the guardians of the golden, 
apples given to Hera (Juno) on the day of her 
marriage. The legends about them vary inde- 
finitely in detail, some making them four, others 
seven in number, some speaking of them as 
children of Night or Erebus, some of Atlas, 
some of Hesperus, some of Zeus, &c. Their 
qjx>de was held to be a garden in the western 
part of Africa, whore the dragon Ladon helped 
them to watch the sacred fruit 

Hesperidine. An insipid white crystalline 
substance obtained from the soft spongy part of 
orange and lemon rind. It has also been called 
Aurantine. 

Besperldlum. In Botany, a many-cell ed, 
few-seeded, superior, indehiscent fruit, covered 
by a spongy separable rind; the cells easily se- 
parable from each other, and containing a mass 
of pulp, in which the seeds are embedded — ex- 
ample, the orange. 

Eew l a n. The Hessian of a quantic is best, 
defined as the Jacobian of the system of first 
derived functions of that quantic. [Jacobian.] 
The name Hessian was proposed by Sylvester 
( Phil. Trans. 1853) in honour of Hesse, the 
discoverer of the function. The Hessian of the 
ternary quantic u is 

H= d?u d*u 

dx* dx dy* dx dz 
<Pu d?u dSu 

dy dx Sy 5 ' dy da 
&u cPu <f*w 

dz dx* dz dy* & 

In general we may say that the Heasian of 
an 7 w-ary n-ic is a symmetrical functional 
determinant of the m tk order whose constituents 
ii're the several second derived functions of the 
given quantic. It is always a covariant of the 
quantic of the m th order in the coefficients, and 
of the m (w— 2)* in the variables ; it is, in fact, 
the discr iminan t of the second emaaant 

**■ " ' *)** 

of the quantic, this emanant being regarded as a 
quadric in which the original facients x,-y t z . . . 
are regarded as constants. [Discriminant and 
Emakajtt.] 


HE T ATRIA 

In geometry, the Hessian of a ternary q uantic 
when equated to zero, represents the important 
curve, known also as the Heasian of that which 
is represented by equating to zero the quantic 
itself, The Hessian of any curve of the »** 
order is a curve of the 3 (ti— 2) th order, which 
hot only passes through &Q the double points of 
the original, but has itself double points which 
coincide with the latter. 

Now the second emanant represents the polar 
quadric of any point with respect to the given 
curve, so that from what precedes the Hessian 
may be regarded as the locus of all points whose 
polar quadrics break up into pairs of right lines, 
whence it follows that the Hessian also passes 
through the points of inflexion of the original 
curve. (Salmon’s Higher Plane Curves f) 

It in scarcely necessary to observe that the 
Hessian of a ternary quadric no longer repre- 
sents a curve ; it is simply the discriminant of 
the quadric; and, equated to zero, expresses the 
condition under which this quadric in question 
will break up into a pair of right lines. 

The Hessian of a quaternary n-ic, equated to 
zero, represents a surface of the 4 (a— 2)^ order, 
which is called the Hessian of the surface re- 
presented by equating the quantic to zero. The 
relation of the Hessian to the original surface 
is also very important It passes through the 
double, as well as through tne parabolic points 
of the latter. [Letbicatrix.] Every* |*>int of 
a developable surface being parabolic, ns Hes- 
sian consists of the surface itself together with 
a second one of the coder 3 8, to which the 
name. Pro-Hessian baa been given. Hie pro- 
perties of the Hessian are examined at some 
length in Salmon's An. Geom . of Three Dimen- 
sions , to which work the reader must be referred 
for further information on this subject. 

Hentia. [Vesta.] 

Jeiyohasts (Gr. in rvxaerfo, from ijovxla, 
quiet). In Ecclesiastical History, a singular 
class of fanatics, who were established in the 
fifteenth century in some of the Greek monas- 
teries of Mount Athos. These Quiatists pre- 
tended to have attained a perfect interior life of 
devotional repose by intense contemplation. One 
of their maxims, apparently derived from some 
of the strange practices of the Indian ascetics, 
directs the disciple to * raise his spirit above all 
vain and transient things, repose his head on 
his breast, and turn his eyes with his whole 
power of meditation upon his navel. 1 Hence 
these visionaries denved the nickname of 
'0/AipaA<tyux 0i (Cantacuzenus ii. 38), or Umbili- 
carii ; they were also termed Thaboritea, from 
their notion respecting a divine light inhabiting 
the heart of the devotee. (Gibbon's Roman 
Empire, ch. lxiii. ; Waddington's History of the 
ChurcWf chap. xxvL) 

Hetaerla. (Gr. iratpeia, from froipor, a com- 
panion). This word is frequently used by 
classical writers to signify an association of 
any kind; thus the fraternities of the early 
Christians are called Hetmrise. In modern 
times two celebrated associations among the 
modem Greeks have assumed the name. 
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HETEPOSITE HEULANDITE 

The first was the Hetseria of the Philomusoi, ' animals have "been spontaneously produced, in 
or Friends of the Muses ; a society formed for j his work HHkrogknie (8vo. Paris 1859), in 
the purposes nf education, founded (ft is said) which he details the care which he took to 
by Capodistrias, about 1814: ft established 1 eliminate all substances, e. g. putrescible bodies, 
schools at Athens and elsewhere, said numbered ^ water, and air, which might act as vehicles of 
at one time 80,000 associates. It was dissolved | organic germs. His experiments are unques- 
in 1821 ; but renewed in 1824, when Athens tionably the most conclusive which have ever 
was in the hands of the 'Greeks. The more been made on the subject, 
famous political Hetseria owes its foundation Heterogyna (Gr. Sr epos, and ywli). A 
to the celebrated Rigas, who died in 1798. tribe of Aculeate Hymenoptera, in which the 
It was renewed about 1816, extended its rami- females are of different kinds ; one fertile, the 
fications through all Greece, and produced the other infertile, called neuters , as the ants, 
Greek revolution, begun by Ypsilanti in 1821. Formicid.se and Mutillidje [see those words]. 
(Finlay's History Greek Revolution, 1861.) Keteromerans (Gr. Srepos, and a 

Heteposite. A native phosphate of iron leg). In Zoology, a term signifying that the legs 
and manganese. have a different structure from one another. 

Hetero- (Gr. Srepos, the other , one of two). The Coleopterous insects are so called which 
As a prefix, or in composition, this term usually have five joints in the tarsuB of the first and 
indicates difference ; in opposition to the prefix second pairs of legs, and only four joints in the 
homo which indicates resemblance. tarsus of the third pair. Latreille divides this 

Hatarowf— ■■■ (Gr. Snr^pot, and snpo&rf, somewhat artificial section into four groups. 
a head). In Botany,, w’hem an composi te plants L Mdasomes^ having the wing-covers hand, 
some " are ntalLe and (others female 1 wings generally wantnng, daws simple, and 

in the individual. ' maxillae with a hook. — Ex. : Pimeliidx, Bla- 

i (Gr. Sretpor, and xpwpm, psidm, 1 Venebrionidm l 

colour). In Botany, when in a flower-head the 2. Taxioornes, having the wing-covers hard, 
florets of the centre or disc are different in wings present, antennae perfoliate or clavate, 
colour front those of the dxeamfenenee or ray. claws simple, maxillae without a hook. — Ex. : 

Heterodox (Gr. irepSSafrjs, of another opi- Diaperida, Go&syphidee. 
nion ). A person who holds opinions different , A Stately tree, having the in ng -covers hard 
from some standard with which they are com- and contracted posteriorly, wings present, an- 
pared, it opposed in theological language to teniae simple, claws simple or, toothed. — tlx. : 
orthodox , one who holds the fight opinion, i Hdopid «, CisteUda, &c. 

The standard of orthodoxy in Christian belief 1 4. Traehckdes , having the wing-covers flexi- 
by which opinions must be tried, resides, We, wings present, head inserted upon a neck, 
humanly speaking, in the judgment of each daws bifid. — Ex.: Mcloe, Mordella, Horia, 
particular seet of believers. Edfch section of Lagria, See. 

opinion consequently regards itself as orthodox ; Heteropods (Gr. Srepos, and wovs, foot). 
but in this country, that which is commonly The name of an order of Gastropods, compre- 
called the High Church party, professing to hending those which have the foot compressed, 
hold more strictly by ancient creeds and for- and in the foim of a thin vertical fin ; as in the 
mulnries, Is most in the habit of assuming the Carinaria . 

appellation. [H r.l H eter opte rana (Gr. Srepos, and lrrlpov, a 

H eterogamoue (Gr. Sre pos, and yrfpos, wing). The name of a section of Hemipterans, 
marriage ). In Grasses, when the arrangement comprehending those in which the hemelytra 
of the sexes is different in different spikeleta terminate abruptly by a membranous appendage, 
from the same root, as in Andropogon : in Heteroscians (Gr. Ireplanos, from Srepos, 
Composite plants, where the florets are of dif- and aria, shadow). An epithet applied by the 
ferent sexes in the same flower-head. ancient geographers to the inhabitants of the 

Heterogeneous Attraction. [Affinity, two temperate zones, because their shadows 
Chemical.] at midday are always projected in opposite 

Heterogeneous Quantities. In Mathe- directions in respect of each other ; in one caso 
matice, quantities incapable of being compared to the north, ana in the other to the south, 
together in respect of magnitude, as lines and Heterotropal (Gr. Srepos, and rphru, 1 
surfaces, surfaces and solids, &c. turn). A term applied to the embryo of a 

Heterogenesis (Gr. Srepos, and yiveois, seed when the former lies across the latter, 
birth). This term is defined by Fonchet as the that is to say, neither pointing to its base nor 
production of a new animal without the inter- apex. 

vention of parents, all its primordial elements Hetman (another form of Hauptmann or 
being drawn from surrounding nature. It headman). A Cossack title for the commander 
is analogous to spontaneous generation, by of a regiment [Cossacks/) 
which process the ultimate structures of am- Heuebera (after J. EC. Heucher). This 
mole were supposed to have been derived genus of herbaceous Scucifragacea yields the 
originally from nothing. This theory was astringent Alum-root, which is the root of H. 
advocated by Okcn, and by many of the amcricana . 

Latin and Greek writers. Pouchct narrates Heulandite. A mineral formerly classed 
the conditions under which he considers that with the zeolites found in the basalt of the 
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HEWN STONE HIBISCUS 


Giant’s Causeway and elsewhere : it is a silicate 
of alumina and lime, named after the mineralo- 
gist, Heuland. 

Hewn Stone. That kind of stone which is 
employed after the whole face has been worked * 
it differs from block stone in the superior 
quality of the work upon the surface. 

Hexaobord (Gr. #£, and xqpSii). In Music, 
a progression of six notes, to which Guido at- 
tached the syllables ut, re, mi, fa, sol, la. The 
hexachord is also called a sixth ; and is two- 
fold, greater and less. The former is composed 
of two greater, two less tones, and one greater 
semitone, making five intervals ; the latter of 
two greater tones, one lesser and two greater 
semitones. 

Hexagon (Gr. six-cornered). In 

Geometry, a plane figure bounded by six 
straight lines. When these are equal, the 
hexagon is regular. The side of a regular 
hexagon is equal to 'the radius of its circum- 
scribing circle, a property which has numerous 
useful applications. The area is equal to the 
square of the side multiplied into the constant 
number 2*598076 ; that is, into three times half 
the tangent of 60°. 

Hexagonal Numbers. Figurate num- 
bers of the second order and fourtn class ; they 
represent the successive sums of an arithmetical 
series whose first term is 1 and common differ- 
ence 4. The hexagonal number, therefore, 
is — 1). 

Hexahedron. In Geometry, a solid 
bounded by six planes. A parallelopiped is a 
hexahedron whose opposite faces are parallel. 
The cube, or regular hexahedron, is one of the 
five regular solids, having six equal square 
faces, twelve equal edges, and eight solid angles, 
each formed by the meeting of three plane 
right angles. 

Hexameter (Gr. 4£<£pcrpor, from ?£, and 
/ilrpov, measure). The most important species 
of verse used by the Greeks and Romans. It 
consisted of six feet, either dactyls or spon- 
dees, which might be used indifferently in any 
part of the verse; with the two exceptions, 
that the last foot must be a spondee, and the 
last but one a dactyl. In some instances a 
spondee is introduced into the fifth toot, or last 
but one, the line being then termed spondaic. 
But in such cases the fourth foot must be a 
dactyl. [Foot ; Cksura.] In modem times, 
several poets of France, England, and Germany 
have attempted to introduce this measure into 
the language of their respective countries. It 
has been cultivated in Germany with great 
success, as the Hermann and Dorothea of 
Goethe, and many other examples that might 
be cited, abundantly pro^e. The spirit of the 
measure has been admirably caught by Voss 
in his translation of Homer, and by Eberhard 
in his poem called Hannchen und die Kuchldn. 

The success of English poems in hexameter 
verse, whether original or translations, is more 
doubtful Recent translators of Homer, in par- 
ticular, appear to regard the hexameter as a 
metre not congenial to the English language, 
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which almost invariably imparts to it a jingling 
anapaestic character. (For the controversy on 
the subject, see Professor Arnold’s Lecture § on 
Translating Homer ; Edinburgh Review, April 
1863, p. 360 ; Lord Derby’s Iliad, Preface.) 

Bexandrons (Gr. and hrfip, a male). In 
Botany, a flower having six stamens. 

Hexapla (Gr.). The combination of six 
versions of the Old Testament by Origen is so 
called : viz. the Septuagint, those of Aquila, 
Theodotion, Symmachus, one found at Jericho, 
and another at Nicopolis. [Biblical Histoby, 
&c.] 

Hexapods (Gr. and *•£*, a foot). A 
name applied by Mr. Kirby to a suborder of 
Apterous insects, including those which have 
not more than six legs. 

Hexaatyle (Gr. 4(<£frTvA.0c). In Architecture, 
temples or buildings with six columns in .front. 

Hexyl. A hydrocarbon a C e H 13 . It is a 
colourless oily liquid, insoluble in water, but 
soluble in alcohol and ether. 

Hiatus (Lab a . yawning or gap). This 
word has passed into several modern lan- 
guages. .In Diplomatics and Bibliography, it 
signifies a deficiency in the text of an author, 
as from a passage erased, worn out, &c. In 
Grammar and Prosody, it signifies properly the 
occurrence of a final vowel, followed imme- 
diately by the initial vowel of another word, 
without the suppression of either by an apo- 
strophe. This, in Greek and Latin poetry, was 
only admissible in certain cases ^ as Where, in 
Greek, a final long vowel is succeeded by an 
initial short vowel, and becomes sometimes 
short by .position ; or, in Latin, where the 
ccBsura [C^tfUBA] gave an additional force to 
the first vowel, as in the celebrated line. 

Ter sunt conatl Imponere Pelifi Oasam, 

which affords an instance of both, the first 
hiatus being occasioned by the caesura; the 
second, an imitation of the Greek prosody. In 
French the hiatus is carefully avoided; in 
English less so, although by the more accurate 
poets it is still regarded as a blemish, except in 
some instances where a long vowel is followed 
by a short one. The worst species of hiatus is 
where the same vowel sound is repeated. 

Hibernation. [Hybernation.] 

Hibiscus (Lat. hibiscum, Gr. faioKos). A 
genus of very handsome plants, belonging to 
the Malvaceous order, with unusually large and 
showy flowers. They are numerous in the tro- 
pics, where they generally form fine trees ; but 
some of the species are only annual Of the 
latter, H. Trtonum is a commonly cultivated 
plant, known in the seed-shops under the name 
Bladder Ketmia. Very few of the species are 
of any interest. H. cannabinus , called Indian 
Hemp, yields a fibre-like jute. H. synacus is 
the Althea f rules of shrubberies ; H. Abelmos- 
chus yields the musk-seed of pharmacy; and 
H. esculentus, the Gobbo or Ochro of the tropics, 
bears seed-vessels abounding so in muci- 
lage as to be a common ingredient in the soups 
of the hotter climates of the world. These arc 



HICCUP RIEROMNEMON 

now often referred to the genus Abelmoschus. characters are what the Greeks more peculiarly 
H. Rosa sinensis, a Chinese plant, is remark- termed hieroglyphics : they are called by 
able for the property possessed by its flowbre Champollion symbolical. 3. The third class 
of dyeing black. consist^ of phonetic characters, in which the 

Slooup or Hiccough (Lat. singultus). A sign represents not an object but a sound, 
spasmodic affection of the diaphragm caused This, according to Champollion, was effected 
sympathetically by irritation of structures sup- by the following device. The figure represent- 
plied by nerves co mmuni cating with the phrenic ing a letter was the likeness of some animal or 
or great diaphragmatic nerve. Hiccup is a com- other object of which the name began with 
mon symptom of dyspepsia, hysteria, and various that letter. Thus Champollion has constructed 
nervous disorders. It is often observed in an alphabet of initials, in which the letter A 
abdominal diseases when terminating fatally, is represented by an eagle, the initial letter of 
and is especially a symptom in some forms of the Egyptian word eagle ^Ahorn) being A; 
hernia. and so forth. Twenty-nin j elementary sounds 

Hidalgo. A Spanish nobleman of the were thus represented. But the writer was not 
lower class ; literally hijo d’algo, son of some- confined to the use of one representative of a let- 
body : in Portuguese, jidalgo. It is absurdly ter only. At first sight it would appear that all 
derived by B. St. Vincent from hijo de goto, objects, the initial of whose name was a particu- 
The title is now obsolete. lar letter, might b© used to express that letter ; 

Hide (Ger. haut). This term is limited in but custom seems tp have applied only a certain 
commerce to the strong and thick skin of the number of objecta to this use : - some letters 
horso, ox, and other large animals. have eighteen or nineteen known representa- 

Hlde of Sand. [Hyde.] tives, others six or seven. The honour of the 

Hide-bound. In Arboriculture, applied recent progress made in the explanation of 
txr'trees in which the bark does not swell freely hieroglyphical writing is divided between the 
in proportion to the growth of the tree. English Orientalist, Hr. Young, and the 

Hlera Flora (Or. Upas, sacred, and rcucpSs, Frenchman Champollion. {Edinburgh Review , 
bitter). A compound of aloes and canella bark July 1862, p. 102.) Much progress has been 
made into pills or into an electuary with honey, made of late years in the further eluci- 
Hlerarcby (Gr. Upapxla, from Upos, and dation of* the subject by Hr. Hincks, Sir 
&PX&, I rule). A genernl term, comprehending H. Rawlinson, Lepsius, and Bunsen {Egypt's 
the various ranks and orders of the sacred Place in Histofy). Besides the hieroglyphic 
ministry, whether of ‘angels, according to an character, the Egyptians used the hieratic 
ancient opinion, or of the pastors of the church and demotic, which were, both of them, 
of God upon earth. For the formation of the conversions of the hieroglyphic into a kind 
celestial hierarchy, see Milman’s Latin Chris t of current hand : the latter nearly alphabeti- 
tianity , book xiv. chap. ii. cal. The most civilised people of America, 

Hleratlo Character. [Hieroglyphics.] the Mexicans, at the time of the Spanish 
Hieroglyphics (Gr. Upoy\wpiK6s, from conquest, had advanced as far as the discovery 
Itpos, sacred, and J engrave). Sculpture- of hieroglyphical or picture writing, although 

writing or picture-writing ; i. e. the expression they did not possess a written alphabet. The 
of a series of ideas by representations of visible Chinese writing was, originally, wholly ideo- 
objects. The mime is more peculiarly applied to graphic; i.e. expressing ideas by symbols 
a species of writing in use among the ancient (answering to the second class of Egyptian 
Egyptians. [Alphabet.] Acconling to the sys- hieroglyphics, with some admixture of the 
tem of Champollion, the hieroglyphical writing first). But in process of time the greater part 
of the Egyptians consists of three different of the characters have become simply phonetic, 
species of characters: 1. The hieroglyphic, (See especially the art * Hieroglyphics ’ in 
properly so called, in which the representation the Ency. Brit. ; also Jablonski, Pantheon 
of the object conveys the idea of the object Mgyptiacum ; Seyffarth, Rudimenta Hicro- 
itself; either entire, or in an abridged form, glyphices , 1825; Sir G. C. Lewis, Astronomy 
Many words were thus expressed, chiefly those of the Ancients , ch. vi.) 

denoting common visible objects. These are Hlerogra m matla tc (Gr. tepoypafqiarcbs, 

termed by Champollion figurative, and divided a sacred scribe). The name given to certain 
into figurative proper, figurative conventional, Egyptian priests whose duty it was to keep the 
and figurative abridged. 2. The second class sacred records, to teach the ritual, and to in- 
of hieroglyphical characters consists of those sure its accurate observance, 
which represent ideas by images of visible ob- Hleromancy (Gr. Upopayria). The art of 
jests, used as symbols ; and these are generally divination from the appearances presented by 
employed in the expression of abstract ideas the victims offered in ancient sacrifices, 
or complex modes : as, a tumult, represented Hieromncmon (Gr. UpoprhfAuv, an o5- 
by a man throwing arrows ; adoration , by a server of sacrifices). In Ancient History, the 
censer containing incense, &c. In some of title of one of the two deputies sent to the 
these the connection between the type and meetings of the Amphictyomc Council by each 
antitype is obvious ; in others, it depends on tribe composing that confederacy. His office 
associations which are not understood by us, was, as the name imports, to superintend the 
and consequently cannot be traced. These religious rites on the occasion. 



HIERONYMITES 

Bleronji^lteB or 7eronyfflltei. An 

order so named from its patrop St. Jerome, 
It originated in Spain, and comprehended 
religious of both sexes. The Hieronymlte 
convents are usually in mountainous and 
solitary places, in imitation of the retreat of 
St Jerome to his hermitage at Bethlehem. 

Elerophantei (Gr. from Tepos, and <pulvco t 
/ 8 how). The title of the priest whp- initiated 
candidates at the Eleusiman Mysteries. He 
was Necessarily a citizen of Athens, and held 
the office, which was regarded as one of high 
religious importance, for his life. (Meursius 
On the £Xtus m Mysteries ; Potter’s Grecian 
Antiquities, voL i. ; MSm. de V Acad, dee Inscr. 
vol. xxi.) s 

High Church. In English History, an 
epithet usually applied to thostj opinions which 
tend to exalt the ecclesiasticil power, and to 
thepirties which embrace them. 4 ccor ^ in g 
to Burnet {Time, vol. ii. p. 249), the term 
high church party began to be used about the 
year 1700. Those who belonged to it Were 
at that time considered to be unfriendly to the 
settlement of the nation at 4he Revolution, 
and disposed to J&cobite principles. Under 
Queen Anne, high church principles were for 
a short time in the ascendency < but after the 
accession of George I., in 1715, it is difficult 
to point out any political party which has 
seriously embraced them. But in matters 
relating to the discipline of the church itself, 
a high church and a low church party, the 
former attaching more and the latter less value 
to ecclesiastical dignities and ordinances, have 
alwaya existed in the establishment of Eng- 
land. 

High Commission, Court of. In English 
History, this court was erected by 1 Eliz. c. 1 as 
aiuecclesiastical tribunal, without power fo fine 
or imprison. The commissioners seem, how- 
ever, to have committed various arbitrary acts 
towards the end of that queen’s reign. One of 
their warrants was declared of no authority in 
42 Eliz. Under Charles I. it assumed enormous 
and illegal powers, becoming a court for the 
trial of all manner of offences which might be 
construed as ecclesiastical ; and was one of the 
grievances complained of and abolished by the 
Long Parliament* 16 Ch. I. 

Blfb Constable. [Constable.] 

' High Pressure. A term applied by En- 
gineers to designate the steam which works 
Engines without being condensed at the end of 
every stroke ; it is usually employed at a high 
degree of elastic force, the pressure per square 
inch being about 40 or 60 pounds. In Ameri- 
can and in some modem English engines, steam 
of 120 pounds pressure per inch superficial 
is used. Condensing engines are not usually 
called high-pressure engines, though they may 
employ high-pressure steam. j 

High Treason. [Treason.] 

Highgate Beils. A fossil resin discovered 
on cutting the road through Highgate Hill : it 
is embedded in the London Clay in detached j 
nodules. 


HIGHWAY 

Highness. A title first attributed to 
bishops, afterwards to European tog s In ge- 
neral (succeeded by majesty in the sixteenth 
century), afterwards to sovereign princes and 
their descendants. The title of rayed high- 
y ness was first assumed by the duke of Orleans, 
brother of Louis XIII., in 1631 ; and it 4s now 
conferred on all royal princes sad princesses, 
whether in the direct line of succession or 
not The elector of Hesse C*sse) and the 
grand dukes of Germany have also the title of 
royal highness . The children of the emperors 
of Russia and Austria, and their descendants, 
are styled imperial highness ; and all other 
pijnces not included in the above categort bear 
the title serene highness , being an equivalent 
for thei term Durchlaucht , by which they are 
addressed in Germany. 

^ In Engl|Bh Law, a highway is 
a way Nver which the public at large have a 
right of passage, and includes a horse road, or 
a mete footpath, as^weU as a carriage road. Any 
way common to all people, without distinction; 
is a highway. A public -navigable river is also 
called a highway. The right of the public in 
a highway is, hdWeCfer, a right of passage over 
it and nothing more. The soil itself, and all 
the profits upon it or underneath it, as mines, 
minerals, &c., and' also any strips of waste land 
lying between the highway and the lands ad- 
joining it on either side* belong td the owners 
of adjoining lands. But if such strips of waste 
land be contiguous to or oommunic te with an 
open common, they are then taken to be part 
of the common. A highway may originate from 
a continuaj user of land by the public in tra- 
versing it without interruption from the owner, 
or from an express dedication of it by him to 
their use. A much shorter period of user will 
establish a right in the public than a right in 
any private person to a way ; the user in the 
former case being so open and notorious that 
the owner of the land may fairly be presumed 
to have had early notice of it, and to have as- 
sented to it by not opposing it. Accordingly, 
a public way may be acquired by an enjoyment 
for five or six years, although twenty years’ en- 
joyment is necessary in the case of a private 
way. A highway may also take its origin from 
statute, or from necessity. A highway ori- 
ginates from necessity when the accustomed 
line of highway is out of repair so as to be im- 
passable; in which case the public have a 
right to traverse the adjoining ground. 

The duty of keeping highways in repair is 
cast by the common law upon the occupiers of 
lauds in the parish generally ; but particular 
persons may be liable to repair by prescription 
or tenure. They may also be liable in respect 
of enclosure; that is, if a' highway be free from 
fences on either side, and the owner of the ad- 
joining land chooses to fence it off from the 
highway, he will then be liable in respect of his 
enclosure, because he has thereby deprived the 
public of using his land as a way of n ecessity, 
in the event or the original highway becoming 
impassable for want of repair. The omisakm 
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to repair on the part of the parish or party 
liable is an indictable offence, and may be pu- 
nished accordingly. Various statutes regulated 
the mode in -which the occupiers in a parish were 
to contribute labour, carts, and cattle, for the 
purpose of repairing highways, and to perform 
upon them what was therefore called statute duty; 
but these purposes are at the present time pro- 
vided for by a highway rate. Highways are 
frequently placed by the legislature under the 
jurisdiction of trustees ; such highways are 
popularly called turnpike roads. If sufficient 
materials for the repair of roads cannot be found 
on the waste lands of a parish, the surveyors 
have authority to take them from the lands of 
any private person (with certain exceptions). 

The laws for the regulation of highways were 
consolidated and amended by the 6 & 6 Wm. 
IV. c. 60, further amended by 4 & 5 Viet. cc. 
61 & 69, and 8 & 9 Viet. c. 71. Formerly, as 
appears above, if land had been traversed as 
a way by the public for a few years without 
interruption, a highway was at once established, 
and the liability to repair it was cast upon tho 
parish ; but by the law as now established 
no road is to be deemed a highway which the 
inhabitants of a parish shall be compellable 
to repair, unless the inhabitants of the parish, 
in vestiy assembled, shall doom it of sufficient 
utility to them to justify its being kept in repair 
at the expense of the parish. If tho vestry 
shall not deem it of such utility, the party 
proposing to dedicate the new highway may 
be summoned to appear before the justices at 
special sessions, when the question is to be 
determined. By stat. 26 & 26 Viet. c. 61, the 
justices of any county are empowered to form 
it, or any part of it, into a highway district, 
to be governed by a highway board, with the 
object of securing increased efficiency, by 
adopting unity of management of the highways. 

Hllnjn (Lat.). Jn Botany, the scar on a 
seed which shows the point where it was at- 
tached to the placent®. 

Himalayan Chain. This loftiest moun- 
tain chain of the earth is the southernmost of 
several considerable ranges forming the great 
mountain axis of the Old World. It is gene- 
rally regarded as consisting of three parts, the 
Hindu Coosh or Indian Caucasus to the west, 
the Himalayas strictly so called, and the moun- 
tains of Assam, the three together forming a 
continuous group. The valley of Cashmere 
separates the two first-named divisions, and the 
valley of Bhotan the two latter. 

The principal mountains of the chain are cut 
by narrow ravines, and rise from very elevated 
plains to heights varying from 20,000 to 
28,000 feet, with very few practicable passes, 
and these at great elevations. 

The Indus and the Ganges rise within this 
chain of mountains, and are fed by numerous 
tributaries proceeding from the higher valleys. 
Although the snow-line is at an extraordinary 
height, th* principal poaks and highest parts 
of the valleys are all within it, and the glaciers 
are few but very extensive. The snow-line is 
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much higher on the north than on the south 
side, notwithstanding the difference of latitude 
and the less favourable exposure ; but this, no 
doubt, arises from the clearer state of the air 
and the radiation of heat from the neighbour- 
ing high plains. 

Many secondary chains are connected with 
the main chain of the ‘Himalayas ; some of 
them ore extremely lofty and grand, and some 
are metalliferous. 

Cultivation is carried on to a great elevation 
in the plains and on the mountain sides of this 
chain. Corn is cultivated at 16,000 feet in 
Chinese Tartary, and even in some places at 
18,600 feet. Tall birch-trees occur at 14,000 
feet, and in many parts the climate is much 
more mild than at far lower elevations under 
the equator in Sokth America. There are no 
volcanoes in the Himalayan a, but hot springs 
rise in many parts to the surface. 

Hlmantopus (Gr. l/iavriirovs, from luds, 
a thong , and rods, a foot). This name is now 
restricted to a genus of Grallce, or wading- 
bird'?, in which the legs are proportionally 
longer and more attenuated than in any other 
species : the bill is long and slender, depressed 
at the base, and compressed toward the tip, 
with the nasal groove extending half the length 
of the bill. This genus includes the British 
species called the common stilt, or longshanks 
( Himantopus melanopterus). It is an occa- 
sional visitor, and a rare bird. 

Htmyario Inscription*. Inscriptions 
found in Arabia, exhibiting the primitive type 
of the oldest form of the language still spoken 
in South Arabia. These inscriptions have 
been investigated since 1830 by Gesenius, 
Rodiger, Fresnel, and Ewald. 

Hip. The fruit of the Dog Rose (Rosa 
canina). It furnishes the conserve of hips of 
Pharmacy, which is a convenient vehicle as a 
pill-basis, and for electuaries and linctuses. 

Hipparlon (Gr. U-ndpiov, pony). A fossil 
genus of Equida , from the miocene deposits of 
Eppelsheim and the Sewalik hills in India. 
These deposits have yielded molar teeth differ- 
ing from those of existing horses chiefly in the 
'distinctness or greater extent of separation of 
the interlobal or inner column ; and hoofs in 
which the second and fourth digits (suppressed 
under the form of splint bones in the existing 
horse) were retained as in typical Perissodactyla, 
in a functional state. 

Hlppides. The name under which La- 
treille and Eichwald designate a family of the 
tribe of Macrourous Decapod Crustaceans, 
typified by the genus Hippa. 

Hlppobosca (Gr. from tnros, a horse , and 
&6<tkv, I feed). A genus of Dipterous in- 
sects belonging to the Viviparous section of 
the order, in which the young are not only- 
excluded from the ovum, but undergo their 
first metamorphosis in the womb of the parent, 
and are brought forth in the pupa st^te. 

( Pupipara , Latr. ; Homaloptera , Leach.) the 
genus is now the type of a numerous family 
(. Ifippohoscida ), generally known by the name 
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of forest flies and divided by recent entomo- BtppOnuuiM (Gr. hnropavis, from ftnror, * 
logists into numerous subgenera. The horsefly horse, and fua/ia, madness ). The 
(Hippobosca equina) is the type of the fanfily. belongs to this genus of Ewphorbiacea. It is a 
Hippocampus Major. A long curved' tree called H. MtmcineUa , and grows forty or 
eminence on the floor of the middle or de- fifty feet high m the West Indian islands, &c. 
scending cornu, of the lateral ventricle of the' The sariiUky juice is extremely virulent, capsing 
brain. It follows the direction of the cornu blindness if the Least drop, or even the smoke 
towards its anterior extremity, sod is notched, of the b ur n i n g wood* comes in contact with the 
or indented, on its surface. [Bbain.] eye. Salt water is * said to be an efficacious 

Hippocampus Minor. This structure remedy, 
has also been termed pes hippocampi minor ; mppopotm— (Or. InowArapof, the river - 
unguis ; eminentia unci forme ; erqot de Morand ; horse), A genus of aquatic Pachyderms, re- 
calcar avis; eminentia minor digitata ; ocrea; presented st the present time by two Bpecies 
and collicidus. It is situated on the floor of (Hippopsta^mis mmphibius, Linn., and Liberien- 
the posterior horn of the lateral ventricle, on sis, Morton), which inhabit the riven of Africa, 
which it forms ( a longitudinal eminence cor- The generic characters are four toes on all the 
responding to a deep sulcus between two con- feet, inclosed in small hoofs; six molar teeth 
volutions.’ (Gray, Anatomy.) No such structure, on each side of both jaws; very large and 
corresponding in position and shape .to the strong canines* of which the upper ones are 
anthropotomist’s definition, has yet been dis- nearly straight, the lower ones curved, and 
covered in any known ape. (Cruveilhier, Tiede- working upon each other so as to produce a 
mann, Owen.) chisel-edge ; four incisors in each jaw, the uppes 

Hlppocastanum. The Horse-chestnut, ones short and conical, and bent inwards towards 
[JEscujlackje.] the mouth; the under ones long, cylindrical, 

Htppocras. Spiced wine. The following and pointing forwards. The hippopotamus 
is one of the most approved recipes for its pre- lives during the daytime immerged in, the 
paration : 2 ounces of cinnamon, half an ounce waters of its native rivers, rising to the surface 
of canella a' ja, and of cloves, mace, nutmeg, and protruding its nostrils for the purpose of 
ginger, cardamoms, each 1 drachm : these are breathing : it comes to the land to feed during 
to be finely bruised and digested for three or the night Remains of species of hippopotamus 
four days, in a warm place, in a mixture of 12 are found in the tertiary formations of Europe ; 
quarts of canary and Lisbon wines : the liquor one of these species hardly exceeding the size of 
is then to be filtered, and 3 pounds of refined a hog. In the tertiary beds at the base of the 
sugar added. Himalaya range, an extinct species of hippo- 

Hlppocrateaceee (Hippocratea, one of the potamus has been discovered which had six 
genera). A small natural order of plants of the incisor teeth in each jaw {Hexapro todon, 
Rhamnal alliance, distinguished from Celas - Falconer). 

tracer by little except the flowers being tri- Hippopus (Gr. Tmros, and irons, afoot). The 
androus, and the filaments broad at the base, name of a genus of Acephalous Molluscs, sig- 
There are few species of general interest in- nificative of the resemblance which their shell 
eluded in the order. Some species of Tontelea, bears to the foot of a horse. The valves of 
however, produce sweet edible fruit this shell are equal, regular, but inequilateral 

Hippocratea* Sleeve (Lat Manica Hip- and transverse ; the hinge has two compressed 
pocratis). An old pharmaceutical term signi- unequal teeth; the ligament is marginal and 
fying a conical bag or strainer made of flannel external. The Hippopi belong to the family 
or linen, in the shape of a jelly-bag. Tridacnida of the Lamarckian system ; but are 

Hippocrene (Gr. 2inrojcfW)i% a horse f oun~ distinguished from the genus Tridacna by 
tain). A fountain at the foot of Mount Heli- having the posterior slope and lunule closed, or 
con, supposed to have been produced when nearly so, and the inner margin dentated at 
the horse Pegasus struck? his foot against the that part The spines which arm the ribs are 
mountain. It was regarded with peculiar tubular, and are never arched or vaulted. The 
veneration, as it was believed to be a favourite type of the genus is the Hippopus maculatus , 
haunt of the Muses, and was looked upon or spotted hippopus; the (Estrea hippopus of 
as one of the chief sources whence the poets Linnaeus. 

drew their inspiration. [Mtjsbb ; Pegasus.] Hippuric Ad d (Gr. Twor, and oSpor, urine). 
Hippodrome (Gr. iw&po/ios). In An- This acid is contained in the urine of herbi- 
cient Architecture, a place appropriated by the vorous mamnufera, and in small quantity in 
Greeks to equestrian exercises. The most cele- human urine, in which it may be produced by 
brated hippodromes of antiquity were those of the use of benzoic acid, which in passing through 
Olympia and Constantinople ; the former was the system is converted into hippuric acid. It 
four leagues long and one in breadth. The may be obtained by adding milk of lime to fresh 
term is still used, to express the arena de- cow’s urine, boiling, filtering, neutralising the 
voted to spectacles in which horses are made filtrate with hydrochloric acid, and evaporating 
to appear. it to about one-eighth of its bulk ; excess of 

Hlppogrypli. A fabulous animal, repre- hydrochloric arid is then added, which throws 
sented as a winged horse with the head of a down impure hippuric arid. It may be purified 
griffin. by dissolving it in boiling alcohol, which on 
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tfalinff deposits it in colouriera fonr-aidii clnding tt* swift and Hirundo proper, the 
prisms with pointed terminations. It reqnjfts chimney swallow (JB rvndfr- rustica ), sand 
about 600 parts of cold water for its solution ; martin ( Hirundo riparia\ &e. Our British 
it is abundantly soluble in boiling water ^nd in species are occasional visitors, and the heralds, 
alcohol, but lisa so in ether. The composition, generally speaking, of the summer season, 
of this add is represented by the formula though we 'see now and then a prematura 
C 18 fl 8 O5N + HO. straggler, which has given rise, to the proverb, 

Htppurla (Gr. tncovpu, a horse-tail). The ‘One swallow does not make a summer.’ 
botanical name of the Common Mara's-tail, a Africa appears to be the chief resort of the 
native aquatic plant of the dicotyledonous British species during the printer season. Their 
nlpM chiefly remarkable for its external re- disappearance at this season has, it is true, been 
semblance to the cryptogamic Horsetails (Equi- accounted for on the hypothesis that the swallows 
setum). passed the winter in a torpid stftte, submerged 

Hippnrlte Xlmeatone. An important m river-heads or other fresh waters. No warm- 
representative of the cretaceous rocks in the blooded and quick- breathing aninyd does or can 
South of France and the Pyrenees, characterised hibernate under water ; rod with rapped to a 
by the large admixture of shells of the family bird, it is sufficient to remark that its extra- 
itudista among the fossils. The same character vascular plumage would be destroyed and de- 
ls found to prevail in the cretaceous rocks of composed by a six months' immersion. Swal- 
Greece and the Mediterranean shores. Many lows, like the cuckoo, immigrate to us for the 


genera of Rudiste are found, but the Hippurites 
are the most striking. 

Hippurites. A genus of extinct bivalve 
Molluscs, referred to the extensive group called 
Rudistes by Lamarck. The principal valve of 
the present genus is of a sub-cylindrical or I 
elongated conical form, traversed by one or 
more internal longitudinal ridges, and closed 
by a small sub-circular discoid valve like an 
operculum. 

Hippus (Gr. Tmrot). A spasmodic affection 
of the iris, occasioning repeated dilatations and 
contractions of the pupil of the eye. 

Hips* In Architecture, the inclined dia- 

S onal edges of a roof where the sides intersect ; 

ence a hipped roof is one in which two sides 
at least must intersect. 

Hftroin (Lat. hircus, a he-goat). A term 
applied by Chevreul to a liquid fatty matter 
which may be separated from mutton suet, and 
gives it a peculiar rank smell, resembling that 
of a male goat When saponified, it produces 
hircio acid. 

Hiring and Service* Jn Law, the gene- 
ral rule with respect to hiring and service is, 
that if there be no special agreement, but a 
general one without mention of time, the hiring 
is for a year certain ; if the servant continue in 
his employment beyond that year, a second year 
is implied, &c. Consequently, if a master dis- 
miss a servant hired generally, the servant is 
entitled to wages for the current year, unless 
the dismissal be for such a cause as will legally 
absolve the master from his contract : e. g. 
moral misconduct or refusal to obey orders. 
But in the case of domestic servants the contract 
is, by general custom, dissoluble by a month’s 
warning on either part, or payment of a month’s 
wages. 

Hirsute (Lat. hirsutus, bristly). In Botany 
And Zoology, when an animal or plant is 
covered with long stiffish hairs. 

Htrudlneee. [Leech.] 

Hirundo (Lati a swallow). A genus which 
forms the type of the Fissiroetral or wide-gaping 
Passerine birds of the Cuvierian system. It is 
now divided into the subgenera Cypselus, in- 
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purpose of breeding. 

Hlslngerlte. A hydrated silicate of per- 
oxide pf iron, found in Sweden and Germany ; 
occurring in rounded nodules. Named after 
Hisiuger the mineralogist. 

Hispid (Lat. hispidus, rough). In Botany, 
a term used in describing the superficial appen- 
dages of bodies, to depote their being covered 
with long rigid hairs, as the stem of Echium 
are. 

ispid. In Zoology, when a surface is rough 
from minute spines, or very rigid bristles. 

Hlster. A Linnsean genus of Coleopterous 
insects, now raised to a family (Histeridce), be- 
longing to the section Pentamera, and the sub- 
section Clavicomes of Latreille. Many of the 
species of this family are remarkable for the 
instructive promptitude* and perfection with 
which they alter tneir ordinary appearance when 
alarmed, by drawing in their antennae and 
folding up their legs, so as to feign death, and 
in many cases to assume the appearance of a 
small black pebble or seed ; whence one of the 
species is called Seminulum. It is this habit 
which probably suggested the generic name, 
from the Latin histrio, an actor. There are 
about fifty known British species referable to 
the Linnaean genus, and now divided into the 
subgenera Abraus, Orithopkilus , Dendrophilus, 
PlatysoTna, and Hister proper. * 

Histology (Gr. lor 6 s, a tissue , and \ 6 yos). 
The doctrine of the animal tissues. 

Historical Credibility, Law of. The 
tests for measuring the trustworthiness of any 
narrative of alleged facts must form the basis 
of historical science, as distinguished from 
what is commonly called the philosophy of 
history. The latter strives to interpret histori- 
cal phenomena in accordance with psychologi- 
cal or other theories: the former seeks only 
to determine the truth of facts as they are de- 
termined in judicial processes. It is obvious 
that the importance of this task cannot possibly 
be exaggerated ; and it may also be Baid with 
truth that the nature of the work has been 
clearly recognised only within the present cen- 
tury. A writer like Gibbon, dealing with a 
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period for the whole of which we may be Baid framed into extreme suspicion, Niebuhr began 
to have narratives of contemporary historians, his work in a spirit of unbounded confidence, 
may not feel the want of the criticism which and grounded his own claim to authority not 
must be applied to the history of periods not only on his acquaintance with really historical 
known to us in the same way. But the earlier documents, but on a certain insight, almost 
portions of the history of every nation fade amounting to an instinctive or divining faculty, 
away, by the admission of all, into tales which acquired by one who has devoted himself wholly 
are indefinite and uncertain, or into legends to the subject. The result was that, while he 
which are manifestly self- contradictory ; and it exhibited the transparently artificial character 
is clear that the tests applied to measure the of the chronology,” while he acknowledged the 
value of these portions must, if correct, give us anachronisms and other contradictions with 
the law of historical credibility — a law of uni- which the story abounded, he yet insisted that 
versal applieabiliiy and admitting of no excep- he had discovered the political history of the 
tion. It seems also clear that the method regal period, and established the certainty of 
adopted by even the most'accurate writers down revolutions which he himself had got at only 
to a very recent time could not make us acquainted by inference from traditions andfrom the mani- 
with any such law. The Homeric tale of the fest incompatibility of the constitution of Ser- 
Trojan war is full of miracles and marvels: the vius Tullius with the facts or alleged facts of 
heroes, who are prominent in it are the offspring the later narrative. Nothing could exceed the 
of divine and human parents; while the gods ingenuity with which this work of reconstruction 
mingle visibly in the strife, and wound others was effected ; but unless the actual evidence of 
or themselves are wounded and bleed. This fact could be urged for every single step, the 
exquisite tale of Helen and Achilleus, which re- whole process was simply empirical. The ex- 
appears in germ in Vedic hymns, and is pre- treme impolicy and danger of such a method as 
sented to us in more sombre garb in Norse and Niebuhr’s has been pointed out by Sir G . Corne- 
Scandinavian epics, has been rationalised by wall Lewis, who, in his invaluable work on the 
Thucydides, the most severely accurate of con- Credibility of Early Homan History \ has exa- 
temporary historians, into a narrative as trust- mined the several classes of historical materials, 
worthy to all appearance as that of Hallam’s and swept away the plausible fallacies which 
Constitutional History of England. This result exaggerate or impair their value. Under hi* 
is attained by casting away every portion of the rigid scrutiny, the uncertainty of conclusions 
narrative except that which seems to point to based on public monuments, chronology, lists of 
national movements or furnish the clue of some officers or kings, family chronicles, poems and 
political motive ; but if the materials cannot bo lays, has been laid bare with a force and a 
trusted, the rationalised narrative is, of course, system not attained by any previous writer, 
as great a fiction as the poetical tale which it The conclusion is perfectly simple. The testi- 
is designed to supplant. The early chronicles mony of contemporary witnesses is the indis- 
of England start with the tale of the same pensable condition of all genuine history ; and 
Trojan war, and give a long dynasty of British the extent of the reliance placed on them must 
princes in whose veins flowed the blood of be determined by the same tests which are ap- 
Anchises and Priam. The supernatural or plied to the testimony of witnesses in a court 
marvellous element in these traditions was as of law ; but in general it is presumed that a 
distasteful to Milton as to Thucydides; but man speaking of what he has seen or heard 
the rejection of this element left him satisfied immediately from eye-witnesses is speaking the 
with the caput mortuum which then remained, truth, unless there be some apparent motive for 
' Those old and inborn kings,’ he tells us, falsehood, or some bias, whether from political 
* uever any to have been real persons, or done feeling or religious enthusiasm, which lessens or 
in their fives at least some part of what so destroys his title to credit. We cannot, however, 
long hath been remembered, cannot be thought enter here into an examination of the tests 
without too strict incredibility. So far as which are applied to discriminate between what 
keeps aloof from impossible or absurd, I refuse is true and untrue in the statements of men, us 
not as the due and proper subject of story.’ they relate matters falling within or transcend- 
When, however, Niebuhr reconstructed the an- ing the standard of ordinary experience. The 
cient history of Rome, it was thought that the question is one of the highest importance, as on 
revolution in historical criticism had at length the answer to be given to it depends our belief 
been accomplished. With vast learning and a in the possibility or impossibility of sorcery, 
marvellous memory, Niebuhr undertook to dis- witchcraft, and other topics relating to the ac- 
entangle the twisted skein from which he felt tion of the spiritual and invisible on the visible 
sure that he could extract a narrative as and material world, which at no very distant 
thoroughly trustworthy as the life of Charle- day were the subjects of a legislation as inhu- 
magne by Eginhard. Knowing that oral tra- man as it was minute and definite. [Witch- 
dltion is not to be depended on for more than craft.] But a few remarks on the various 
a few generations at most, knowing also the kinds of historical materials will suffice to show 
teudency to exaggeration or falsehood which how completely we must fall back for the- as- 
must prevail where there is no written litera- certainment of all facts on the one canon by 
ture to check it, and that an artificial chronology which judicial examinations are guided at the 
brings the whole narrative for which it has been present day. 
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back, to use the words of Sir G. C. Lewis, on 
1 the tests by which the reality of modern facts 
is determined,* and these tests pan be satis- 
fied with nothing less than the word of con- 
temporary witnesses whose credibility must be 
sifted by the rules already stated. The reader 
who may wish to examine the subject further is 
referred to Grote’s History of Greece , part i. ; 
Sir G. C. Lewis, Credibility of Early Roman 
History , and Astronomy of the Ancients ; Cox, 
Persian War , part ii. ; Edinburgh Review , 
July 1862, p. 97, 8cc. 

Historiographer (Gr. iaropioypdfpos). A 
professed historian, or writer of histories. It 
has been a common, although not uniform, 
practice in European courts to confer the place 
of public historiographer on some learned man 
as a mark of royal favour. Voltaire had at 
one period the title of Iloyal Historiographer 
of France. 

History (Gr. laropla , from the verb l(rrop4oj y 
I enquire ). This word is first used in the 
commencement of the work of Herodotus, which 
he there calls by the title Historia. It is pro- 
bable that this writer thus fixed the sense 
in which the word has ever since been used 
— as applicable, strictly and properly, to the 
civil history of man, although it lias been 
analogically used to express other branches of 
investigation, as in the term Natural History, 
still in use. 

Civil histoiy, properly so called, has also 
been subdivided into several branches : first, 
according to the class of events or actions 
which is made the subject of narration ; as 
ecclesiastical, political, and literary : secondly, 
according to the extent of the subject ; as 
universal history, in contradistinction to the 
history of particular nations or districts, or 
to that of individual men, more properly 
termed biography . 

In a general view of civil history (if we 
remember always that such divisions arc after 
all arbitrary), the whole subject may perhaps 
be conveniently classed under five heads : — 

1. The Jewish history, as contained in the 
Old Testament. 

2 . The history of the empires and states of 
antiquity in that portion of the world known 
to the classical and Jewish historians, and 
illustrated by classical and Jewish history ; 
viz. Assyria, Persia, Egypt, Phoenicia, and its 
colony Carthage. 

3. Classical history, properly 60 called ; 
the history of the national affairs and con- 
quests of the Greeks and Romans. 

4. The history of those nations and states 
(chiefly Oriental) which possess annals of their 
own, independent, of classical, Jewish, and 
modern European literature; China, India, 
modern Persia, Arabia, and the .Mohammedan 
conquests. 

6 Modern European history, including that 
of the colonies and conquests of Europeans. 

1. The Jewish history, as we have said, is to 
be found in the Old Testament, some Apocry- 
phal books, and in the writings of Jewish 
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authors, as Josephus and Phils, who have 
investigated the antiquities of their countiy. 

2. Of Assyria, Egypt, Phoenicia, ancient 
Persia, Carthage, & e., we possess no historical 
notice except such as is derived, 1. From Jewish 
or classical authors ; 2. From monuments, es- 
pecially in Egypt. Phoenician historical au- 
thors (Sanchoniatho, Berosus, &c.) are referred 
to by classical writers, and perhaps their works 
have been in part abridged by them ; but we 
have no actual remains of their compositions 
on the authenticity of which reliance can be 

laced. With respect to Persia, much industry 

as been expended in endeavouring to extract 
from the histories of modern native writers 
coincidences with the narrations of Greek and 
Roman authors ; and the recent discoveries of 
Layard, Rawlinson and others are thought to 
have thrown much light on this branch of our 
subject, though their full value is not as yet 
determined. 

3. The poems of Homer are generally re- 
garded as containing the oldest fragments of 
Grecian history; but from these we can infer 
little more than the existence of certain towns, 
or the prevalence of certain customs, at the 
time in which the poems were composed. An 
examination of the Trojan legend with the 
mythology of other portions of tho Aryan race, 
has shown that there is no real ground for 
theories which connect the war of Troy with 
the movements of Hellenic colonists in Western 
Asia, or with any other political causes. [Epic.] 
Herodotus is the oldest Greek prose writer. 
His invaluable history comprises a descrip- 
tion of several countries bordering on Greece 
and the Mediterranean ; concise narratives of 
Egyptian, Persian, and Assyrian history ; and 
a connected account* more or less detailed, 
according to circumstances, of the history 
of Greece, both civil and domestic, for about 
fifty years previous to the invasion of Xerxes, 
with which his annals close (b. c. about 480). 
The history of the Grecian commonwealth 
is pursued in detail by Thucydides and 
Xenophon for about a century afterwards. 
After that period our knowledge of Greek 
domestic history is confined to the incidental 
notices derived from contemporary writers, and 
the general compilations of later historians, 
varying greatly in trustworthiness and au- 
thority. [Historical Credibility.] Among 
tliese may be mentioned, as authors from 
whom a large portion of our actual knowledge 
is derived, Diodorus Siculus, the author of a 
very miscellaneous general history, of which 
great part is lost, who live 1 about the age of 
Augustus; Polybius, whose histoiy is more 
especially devoted to Roman affairs; Arrian 
and Quintus Curtius, the historians of the 
conquests of Alexander ; Livy, as to the trans- 
actions between Greece and Rome; Justin, 
the compiler of a brief but useful abridgement, 
of general history; Plutarch, in his Lives of 
Illt'shioHs Mm, &c. These writers bring flic 
student down to the period of the Mibjug.it ion 
of Greece by Rome; uft« r which nil hbtor, ot 
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Greek affairs, properly so called, terminates, 
until the establishment of what is known as the 
Eastern empire, and we have little knowledge 
of the state of Greece and the Graeco-Asiatic 
kingdoms in their provincial state. 

Ancient Roman history, down to the first 
Punic War, is chiefly known fooin the compila- 
tions of Livy and Dionysius of Halicarnassus, 
writers whose credit is rendered extremely 
doubtful by modem investigation ; and, where 
these fail, from incidental sources. In the 
Histoiy of the Punic Wars, the narrative of 
Livy is aided by the admirable work of Poly- 
bius. From the end of the second Punic War 
to the dictatorship of Sulla (nearly 150 years), 
our materials for Roman history are very de- 
ficient; the want of contemporary writers being 
supplied only by later compilations, and by the 
incidental knowledge derived from writers on 
various subjects, the course of whose composi- 
tion led them to touch on past events — of 
whom the most valuable is Cicero. From the 
period of Sulla’s dictatorship to the accession 
of Vespasian (nearly 150 years), we have the 
advantage of a succession of contemporary 
writers, some of them actors in the events 
which they describe, and comprising some 
of the greatest names in literature — Sallust, 
Cicero, Cresar, Velleius Paterculus, Tacitus. 
Yet even here there is one considerable lacuna , 
comprising the last thirty years of the reign 
of Augustus, as to which our knowledge is 
scanty. From the accession of Vespasian 
to the reign of Constantine, a long period 
elapses, during which our historical acquaint- 
ance with the eventB of an empire then 
comprising the greater part of the civilised 
world is vague and defective. Dion Cassius and 
H rodian are the two best writers on history 
w 10 can be named in this long interval ; the 
1 tter, during the 6hort epoch which he illus- 
t ates as a contemporary, is full and valuable. 
After the accession of Constantine, we have 
a 1 >undant materials for history, both ecclesias- 
tical and civil, from the hand of contemporary 
authors, down to the reign of Justinian in the 
E,\st and of Theodoric in the West* although 
the quality of the writers is sensibly degene- 
rated. Perhaps the comparative obscurity and 
uncertainty into which history is plunged after 
the last of these two epochs, and the absence 
of all standard writers after Procopius, render 
it the best period to fix upon for the arbitrary 
limit between ancient and modern history. 
It will be seen from this brief summaiy that 
the only periods of any extent as to which we 
have the assistance of contemporary historians 
(or original authority, properly so called), in 
the whole extent of classical histoiy, are — 

1. As to Greece, from b,c. 500 to B.C. 380; 

2. As to Rome, from the dictatorship of Sulla 
to the accession of Vespasian (n.c. 70 to 
a. n. 70); and, finally, the reigns of Constantine 
and his successors. 

4. After the downfall of the Roman empire, 
a long scries of revolutions in dynasties and 
nations followed before Western Europe was 
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parcelled out into the several great countries 
which, notwithstanding all subsequent changes 
in political limits, have since subsisted as 
geographical divisions — Britain, France, Spain, 
Germany, Italy, the Scandinavian regions. 
Another period elapsed before the three great 
countries of Eastern Europe— Russia, Poland, 
Hungary — were added as distinct members 
to the family of European states. 

From the abdication or deposition of Au- 
gustulus and the so-called full of the Roman 
empire to the revival of literature (a period 
comprising in round numbers about eleven 
centuries), our knowledge of the affairs of 
Western Europe is derived from a series of 
writers, in each country, who are usually 
comprehended under the title of chronicltm . 
A chronicle, or book of annals, is properly a 
histoiy of which the continuous narrative is 
so interrupted that each year forms a separate 
section, and events are thus related nearly iD 
strict chronological order. This is a form 
very commonly adopted by the historians of 
the dark ages, of whom the greater proportion 
were monks. But a great many of the histories 
of the middle ages are not even in the form of 
chronicles ; they have all the requisites which 
the most fastidious criticism can require of a 
regular history. 

The Venerable Bede, who wrote in the ninth 
century, presents us with the first name of true 
credit and authority among the annalists of 
England. Of our monkish Latin chroniclers 
in later times, Matthew Paris is perhaps best 
entitled to the character of an historian. After 
the period of the invaluable Saxon chronicle, 
we have no vernacular English histories worthy 
of note, with the exception of a few meagre 
rhyming chronicles, until the revival of letters 
and discovery of printing. In France, the long 
collection of native Latin chroniclers presents 
us with few names of interest after the time of 
the celebrated Gregory of Tours; but the 
Crusades called forth, for a short space, an 
unusual spirit of historical description. When 
we arrive, however, at the fourteenth and fifteenth 
centuries, we find among the native French his- 
torians two authors, of great value as inti- 
mately acquainted with the events of their own 
times, Froissart and Philip de Coniines. The 
annals of Italy are to be sought in the pages of 
a long series of chroniclers, from the eighth 
century downwards, of whom the most valuable 
are published together in Murat ori’s great, col- 
lection. Their works are uniformly in Latin 
until the thirteenth century. But towards the 
end of that age the Tuscan dialect was elevated, 
as it were at a single step, to the rank of a 
literary language; and the little Tuscan re- 
publics produced a succession of historians, 
many of them remarkable for the purity of 
their style, and some (as the three Yillani of 
Florence) for their extensive information and 
historical talent. Germany and Spain, in the 
middle ages, produced few historical works 
above Ihe rank of diy chronicles, But the 
annals of the Scandinavian nations form the 
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most* important part of their early and peculiar 
literature. The Greek empire produced, also, 
a series of chroniclers, whose works have been 
collected in the Corpus Historic Byzantime. 

The period known as that of the revival of 
letters, and the following century, were dis- 
tinguished by the appearance of several writers 
of first-rate merit in the department of history. 
In Italy, Guicciardini ; in France, De Thou ; 
in Spain, Herrera ; and our own Camden may 
be added, not without justice, to the number. 
To follow the progress of history in modern 
times would be an impossible task. Suffice it 
to say, that with the advance of literary 
knowledge and the increase of education, 
historical writers seem to become more strongly 
divided into two very different classes : those 
who furnish contributions towards the history 
of their own times, especially the writers of 
memoirs — of which France gave the first ex- 
amples, and still produces the most numerous ; 
and the historians, more properly so called, 
who colli jt, discuss, and criticise, endeavouring 
to extricate the truth from the mass of former 
materials. The latter, in our times, has become 
more peculiarly the province of literary men. 
Philosophical history, in which the mere nar- 
rative of facts is regarded as subordinate to the 
elucidation of general truths, and too frequently 
to the establishment of favourite theories, is a 
modern improvement in the art ; and Voltaire 
is commonly regarded, not without some truth, 
as the founder of the school of philosophical 
historians, among whom the highest rank in 
popularity has been attained and deserved by 
Gibbon. But it may be said, with truth, that 
the present century has carried the science of 
philosophic^ and of political history very far 
beyond those which preceded it. The names of 
Sismondi, Miguel, Thiers, H. Martin, Thierry, 
Michelet, Hallam, Macaulay, Niebuhr, Schlos- 
ser, Ranke, Finlay, Grote, Milinan, Cornewall 
Lewis, and mauy more, might be cited in proof 
of this assertion. 

6. The history of the more remote Oriental 
nations, and also of those which derive their 
religion and civilisation from Arabia, may be 
conveniently classed apart, as being derived from 
wholly different sources. Chinese and Indian 
history form two entirely distinct bodies of 
knowledge. With regard to that of the Moham- 
medan nations, it may be observed that it is 
brought into contact with that of modern 
Europe in several distinct countries and periods; 
of which the most remarkable instances are the 
Crusades, the annals of the Moors in Spain, and 
the history of the Turkish empire in its trans- 
actions first with the Greeks, and afterwards 
with the other nations of Christendom. 

Histrionic Art. The art of acting in 
dramatic representations in not unfrequcntly so 
called, from the Lat. histrio, or hister, an actor . 
[Theatre.] The wcrd hhtrio is of Etruscan 
derivation, as was the Roman dramatic art 
also. (M&m. de l* Acad, dcs laser . vol. xxvii.) 

Hitch. In Naval affairs, a particular kind 
of knot, of which there are several, and all of 
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which have taore or less the character of 
nooses. [Knot.] 

Hlthe. An old English word, signifying a 
port, wharf, or minor harbour, at which goods 
are shipped or landed; Queenhithe on the 
Thames is an example. 

Hitopadeaa. In Sanscrit Literature, a 
Friendly Instructor or collection of fables, 
commonly known as the fables of Bidpai or 
Pilpay. This collection has circulated chiefly 
in India ; but another portion, under the title 
Calila and Dimna, is fkmous through Western 
Asia and in Europe. 

HlweSf Bee (A.-Sax. hyfe). The ingenuity 
of man has devised a great variety of bee hives, 
which may be conveniently classified as follows : 
1. Those which do not admit of enlargement ; 
as the common straw hive or skep. 2. Those 
capable of being added to from above ; as the 
ordinary cottage depriving or capped hives. 
3. Those capable of being added to from below ; 
as nadir hives. 4. Those capable of enlarge- 
ment both above and below ; as storied hives. 
5. Those capable of being increased sideways ; 
as the collateral hives. 6. Those in which each 
comb is contained in a separate removable 
frame ; as the leaf hive of Huber, or the more 
recent frame hives. 7. Those intended to 
afford facilities for observation ; as the unicomb 
and other observatory hives. 8. Those in which 
the bees are not circumscribed for space ; as 
the American box hives. 

As the management of bees in these several 
hives varies considerably, it will be desirable 
to speak of each somewhat in detail. 

1. The straw sleep , or hive generally employed 
in this country, is a familiar example of the fir*t 
class, viz. those not admitting of enlargement. 
The method of management generally pursued 
is very simple. The swarms of one year are 
allowed to remain for two seasons, or till the 
autumn of the second year, when the bees are 
destroyed by the fumes of burning sulphur, and 
the contents of the hive appropriated. The chief 
recommendations of this plan are its extreme 
simplicity and the facility with which it can 
be carried into operation by unskilled persons. 
The drawbacks to it are, that it necessitates 
the destruction of the bees (often of much 
greater value than the honey obtained), and that 
it yields only a small amount of inferior honey, 
mixed with bee-bread, and contained in old 
dark-coloured brood-comb. 

By a slight variation in the mode of manage- 
ment, much better results may be obtained on 
this system. The young hives of the current 
season should be destroyed, instead of those 
which are older. The reasons for this choice 
are several. As the first swarm is always led 
off by the old queen, the colony founded by it 
is usually less prolific than that from which it 
proceeded, and which is governed by a young 
queen of the current year. 

The comb contained in the young hives is 
much whiter and more free from bee-bread than 
that in the old hives; consequently, the honey 
yielded by it is far purer in quality. The old 
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hives which are kept for the issue of swarms ' four or five pounds, and consisting of 20,000 
will answer this purpose for a great number of to 24,000 bees, is placed in a storied hive, the 
years in succession. top box may even be put on, during the first 

In tiiis country the single hives are usually season, as soon as the stock hive is filled with 
constructed of straw. Straw has the advan- comb. A well-stored super may thus be obtained, 
tage of not transmitting the heat of the sun This proceeding, however, is not practicable 
very readily to the interior; but, when hives with ordinary sized swarms of three pounds 
are properly shaded, it offcra no advantages weight, unless two of them are joined together, 
over wood, which is in many other respects There is no system of bee-keeping that 
far superior. yields such profitable results as this. Top 

2. The most simple improvement in bee boxes of pure white virgin honey, weighing 
management consists in the addition of a cap, from twenty to thirty pounds each, are con- 
small hive, or super to the stock hive. For this stantly produced in good seasons, and meet 
purpose the latter should have a fiat top, which with a ready sale at four times the price of 
should be perforated with an opening or open- ordinaiy run honey. 

ings capable of being closed when access to In Ayrshire, where profitable bee-keeping is 
the super is not required. Depriving hives better understood than in any other county in 
may be constructed of straw or wood; but Great Britain, ihe storied hives are almost ex- 
metal slides or lids to close the openings should elusively employed; and from the skill with 
not be employed, as, from the great conduct- which they are worked, aided by the meteoro 
ing power of metal, it becomes cold in winter, logical advantages of the district, yield the 
and in that condition condenses the moisture largest and best honey harvests known i u 
of the hive, which, trickling down the combs, the kingdom. The boxes employed in Ayrshire 
renders them mouldy and unhealthy to the are octagonal, about fifteen inches in diameter 
bees. by six in depth. They communicate with one 

The management of depriving hives is very another by long apertures, which may be closed 
simple. When the stock becomes numerous with slides. Four of these boxes constitute 
and the secretion of honey by the flowers is a hive. Of these, two form the stock box for 
abundant, the openings in the stock hive are the winter. The super or top box, and the lower 
uncovered, and the cap or super which is to be box, are only added during the honey-gut hering 
filled with honeycomb is placed over the hire, season. 

If the time has been well selected, and espe- 5. Collateral Hives, in which increased 
cially if the bees are attracted by fixing some room is given at the sides, were invented many 
pieces of clean empty comb in the super hive, years since by the Bev. Stephen White, and 
it is generally at once occupied and filled with were advocated during the present century by 
pure white honeycomb, free from bee-bread or Mr. Nutt The impossibility of preventing the 
brood, and worth from four to five times the queen from passing into the side boxes and 
value of ordinary run honey, obtained on the depositing eggs, which are always accompanied 
single hive system. Many persons employ bee- by bee-bread, renders the plan far inferior to 
glasses instead of straw or wood supers, but the system last described, and it is rapidly pass- 
the bees do not take readily to glass, even when ing out of favour amongst the best practical 
darkened ; and its employment, therefore, is not bee-keepers. 

desirable. 6. Frame Hives. Hires in which the bees 

3. Nadir hives are those in which room for are compelled to build each comb in a separate 

the storage of surplus honey is added below frame have been long known. The leaf hive 
the stock hive. The circumstance that the of the justly celebrated Huber consisted of reet- 
bees always convey the honey to that part of angular frames placed side by side, and closed 
the hive farthest removed from the entrance, in at the extreme ends ; these formed a per- 
renders this arrangement one of the least pro- feet hive when in contact ; at the same time 
fitable in actual practice; and, consequently, every single leaf with its contained comb was 
nadir hives are not to be recommended. capable of being readily removed for obserra- 

4. Storied hives , as their name implies, con- tion or deprivation of honey. Since the time of 
sist of several stories, which can be placed one Huber, hives in which the frames are made to 
over the other; they may be either circular, lift out from the top have been designed by 
square, hexagonal, or octagonal. The stock various apiarians in Germany, England, and 
hive, or principal portion, should not contain America; and in the hands of skilled bee- 
less than 1,600 cubic inches of space. The masters they have proved most advantageous, 
mode of management is sufficiently simple, as they place every comb under perfect control, 
When the hive becomes populous in the spring and admit of the performance of many opora- 
or early summer, the top box is placed over the tions, such as rearing of additional queens, the 
hive, and communication made between it and artificial production of swarms, the deprivation 
the lower box. An' additional box is added of early honey, &c. 

below the stock box, to prevent the issue of a The increased expense of f ame hives over 
swarm, which, by the removal of a very largo simple storied hives is, however, one draw- 
mlrnber of working bees, would greatly lessen back to their general adoption ; and the greater 
the honey-gathering powers of the colony, skill requi -od in their management, and tpe less 
If a swarm of grout size, weighing not less than marketable form in which the surplus stores arc 

1 nr, 



HIVES, BEE HOARD 

removed, render them less suited for ordinary Wax is Always regarded by bee-keepers 
bee-keepers than the storied boxes. as a product of secondary importance ; the 

7. Observatory Hives. Hives intended to quantity contained in the largest hives rarely 
afford unusual facilities for observing the actions amounting to more than two pounds in weight, 
of the bees are formed of glass. One of these, Wax is most conveniently obtained from the 
known as the unicomb hive , is so narrow as to old combs by heating them in boiling water, 
admit of the Construction of only a single comb ; pressing the melted wax through a pointed 
consequently the cells on both sides are visible, canvas bag, and allowing it to flow into cold 
and the deposit of eggs by the queen and the water ; it is then collected, and re-melted with 
rearing of the young are constantly open to ob- a gentle heat. 

Bervation. Umcomb hives are useless for prac- Bleached or white wax is formed by ex- 
tical honey-collecting purposes, as they afford posing yellow wax in thin flakes to the action 
no space for extra stores ; and, from their con- of the sun and air. 

struction, the bees necessarily perish during Hoard (A.;Sax. heordan). In communities 
the winter. A permanent observatory hive, in Where property is insecure, and government 
which the bees are open to observation at all rapacious or capricious, it is a very natural act to 
seasons, has been designed by Mr. Tegetmeier. secrete such personal or movable property as can 
It is formed by constructing each side of the hive be conveniently collected in small compass, and 
of four parallel plates of thin glass, placed very is ordinarily .secure from depreciation. The 
close to each other, so as to include three inter- precious metals, and to some extent precious 
vening layers of air. As thus constructed, the stoneB, are commodities of thiB character, 
hive retains ita temperature so perfectly, that They represent great value in small compass, 
the bees remain protected from cold even in and the precious metals at least are of univer- 
winter, and they can always be seen. sal and permanent acceptance. The practice of 

8. American Box Hives. The well-known private hoarding is fundamentally due to a 

circumstance that bees often collect enormous desire for security; and even when governments 
stores of honey when building their combs in a are just and honest, habits often only tradi- 
large space (as under the roof of a bouse) has tional, or consequent upon past experience, or 
led to the design of hives of immense size, even resulting from a morbid secretiveness, will 
Some employed in America have been as large lead individuals to hoarding. To some extent 
as sentry-boxes. These large boxes are easily hoarding is compensative to discovery ; and as 
stocked by supporting a hive of bees on a few the practice is limited ordinarily to the precious 
cross-bars placed in the interior, when the bees metals, it often forms a regular process by 
rapidly extend the combs below the small hive, which part of that which the miner collects in 
often completely Ailing the box. The plan is order to add to the currency erf civilised com- 
not so advantageous as might at first appear, munities, is steadily restored to the earth from 
as all the combs contain brood and bee bread, which it was originally taken. In all likeli- 
and the honey yielded is consequently always hood the fact that India has been for many 
impure, and moreover is not easily obtained centuries the recipient ’.of vast quantities of 
without destroying the bees. silver from the western world, but has not till 

The plans followed in preserving honey for lately experienced any notable rise in prices, is 
use vary considerably. due quite as much to habits of hoarding, as it 

Top boxes or supers of pure virgin honey is to the practice of employing a large amount 
should be allowed to remain untouched until of silver for purposes of personal ornament, 
required for use, as, if kept in a cool place, the In the middle ages, too, when government 
honey will remain in the cells in a liquid meant spoliation, and any evidence of wealth 
condition for many months, retaining also its was a perpetual pretext for extortion, persons 
delicate aroma, which it loses on being drained often buried treasure ; and by their neglecting 
from the comb. to supply a key to its locality, the treasure, as 

When it is required to run the honey from far as society was concerned, was lost. So 
new white comb, a very good plan is to cut it constant was the habit, that treasure trovc t i. e. 
up and stand the vessel in which it is placed specie buried and abandoned, was a notable 
in boiling water, when the comb melts and source of crown income, the right to which 
rises to the top, and may be removed when was generally reserved even in the largest and 
cold, leaving the honey in a pure state below, widest grants. For different but analogous 
Honey thus heated retains its liquid character reasons, the buccaneers of the seventeenth 
for a much longer time than when drained century were said to have buried a large 
from the comb in the ordinary manner. portion of their spoils on the coasts and islands 

With old comb containing bee-bread this plan of the American continent; and it is often 
is inapplicable ; and the comb should be cut asserted, that during the times of terror in 
up, and the honey drained out through a sieve. France, and even throughout the era of tho 
It is impossible, however, to obtain honey Revolution, the Emigres had made similar de- 
from old comb uncontaminated by some por- posits, and that, either from their dying or by 
tion of bee-bread, and by the colour of the old becoming tho victims of the Convention before 
brood cells ; and, consequently, its flavour and they had communicated their secret to survi- 
appearance are inferior to those of virgin vors, all trace of the hoard has been lost, 
honey, stored in new comb. Even, however, where there exists no nocos- 

136 



HOE 


HOARY 

si tj fur hoarding, due to the obvious impulse Iff s sft > *y ( E a fce 3Xsj (Ger.. hoch, high). 
towards. seif-pr^jiemitioiEfc ignorance or habit A festrrad! formerly observed! in 1 England on 
may lead to the practice. Man*rchs need to the second Tuesday altar Easter, in eomtne- 
kenrd in order to meet poEftieai exigencies, moration o i the destractsonx of the Danes in 
States have hoarded in order to create reserves the time of Rthelfeed. 

oa which Id operate. IndrridnaJs have hoarded, Wsanr psraa. A term gm to* euerj^trors’ 
either because they were ignorant of the tricks, and rood to he a corruption from the 
Machinery by which their accumulations might I Latin words Mae e*t corpus m me office of the 
become profitable, or from some mad passion of Mass. 

miserly secretivemeaa. Badograph (Gr. £14%. m path, and yptyv. 

Among Political Economists, the word hoard 1 trace). A curve imagined by Sir W. R; 
is used in a special sense. It is applied partly fiinakon (JVoc. of Bog?, tmt I Assad. voL iii.) 
to accumulations of wealth not actually era- to flOtetrate the theory of central forces. It is 
ployed for a profit and in the hands of the, thaw described : Upon the perpendiculars let fall 
public ; partly, hot less accurately, to the | from the centre of force upon the several tan- 
reserves of banka. Such accnnHaktiiaoe are of j gents to the orbit set from that centre, 
gffpait monetary significance. In the first place, distances proportional to the Teforities with 
they form a fund from which in particular which the body moves aft the points of contact 
emergencies a supply cam be attended for of those tangents. 'When the law of attraction 
foreign investment, extraordinary payments, or is that of the inverse square of tine distance, 
even for commercial transactions. High rates of the orbit is a conic of which the centre of force 
interest, joined with sufficient or apparently is 1dm locus; and by a well- known theorem the 
sufficient security for advances, will 1 often ex- locus of the feet of perpendiculars let fall upon 
tract these hoards in large quantity for some tangents, in other words the pedal of the 
occasions. It cannot be doubted that on and orbit, is a circle. On the other hand, it follows 
after the suspension of cash payments, the high from the law of equal description of areas 
rates of profit consequent on some occupations [Central Forces] that the product of each 
during the Continental war, liberated these perpendicular into the corresponding velocity is 
accumulations, and kept up in some degree the constant, so that the hodograph is the inverse 
supply of the precious metals: This utilisa- of the pedal, and therefore the reciprocal of 
turn of hoards has been frequently effected on the orbit. [Pedal Curves.] But the pedal 
different occasions in France, where the prac- being a circle, its inverse must also be a circle 
tice of specie accumulation is common. And [Inverse Curves] ; so that all orbits of the 
in the next place, the reserves of banks fulfil, as solar system have circular hodograph*. Sir 
securities against contingencies, the same pur- W. R. Hamilton, in the memoir above cited, 
pise of self-preservation which suggests private establishes many interesting properties of the 
hoarding. hodograph. 

Money and such substitutes of it as are Hoe (Dutch, houwer). In Agriculture and 
actually circulated alone affect prices. Hence Gardening, an instrument for stirring the 
no hoard will either raise or depress money surface of the soil, cutting weeds up by the 
values. Again, the price of money is deter- roots, and earthing up plants. The hand hoe is 
mined by all the values which it represents, a thin plate of iron six or eight inches broad, 
and is, therefore, relative to all the transactions and sharpened on the edge, fixed at right 
which are based upon it. But a hoard is not, angles on the extremity of a pole or rod, 
by its terms, circulating ; and therefore, while which serves as a handle. This is called a 
it may act as a reserve, it can have no influence draw hoe, because in the operation of hoeing 
on money values. As the practice of private the instrument is drawn or pullecl towards the 
hoarding is gradually dying out in England operator. Another kind of garden hoe has the 
owing to the general facilities for banking, blade or iron plate fixed on the extremity 
the amount of hoards is being more and more of the handle, and in continuation of it : and 
concentrated in the shape of bankers’ reserves, this is called a thrust hoe, because in hoeing 
Hoary (A.-Sax. har). In Botany, a term the operator always pushes the hoe forward, 
used in describing the superficial appendages of This kind is also called a Dutch hoe , most 
bodies, denoting their being covered with very probably from having been first introduced 
short dense hairs, placed so closely as to fcive from Holland. In agriculture, hoes of the 
an appearance of whiteness to the surface from thrust kind are drawn by beasts of labour, 
which they grow. and commonly called horse hoes. In general 

Hobby (a word of doubtful origin). The form they resemble a plough; but in stead 
name of the small nimble horse on which the of the share they have one or more iron 
light cavalry of the middle ages in England blades, or plates with sharp edges, fixed to 
were mounted. [Hobilers.] perpendicular iron rods at their lower extremi- 

Hobllers or Hoblers (Low Lat. hobellarii). ties. These sharpened plates being drawn 
In England, feudal tenants hound to serve as through the soil, cut through the roots of weeds 
light horsemen or bowmen ; for the word seems an inch or two beneath the surface. Agricul- 
to have been of somowhat uncertain employment, tural or field hoes are only used in tho case of 
The smaller feudal gentry were long styled in those field crops which arc sown or planted in 
Franco hebcrcaux . rows. There arc a great many kinds of ibid 


137 



HOEING 


HOLOTHURIANS 


or’ horse hoes, chiefly differing fn fhe number 
of blades which .are attached to the common 
frame for stirring and cleaning a greater or 
smaller mrmber of spaces between the rows 
of drilled crops at once. 

Hoeing. The operation of stiasring the 
surface, cutting off weeds, or eartbrognp plants 
with a hoe. Im the came of any of these ope- 
rations dry weather must be chosen, otherwise 
the result will either be useless or injurious. 
Plants rooted up by the hoe in wet Weather 
will produce fresh roots and grow again, while 
plants earthed up under similar •circumstances 
will have the leaves which are covered by the 
soil decayed by it. In either case also the 
ground will be hardened by the treading of the 
feet of men or horses, so as to (obstruct the 
progress of the roots, and to exclude air and 
water from penetrating through it to them. 
Hoeing is sometimes performed tm surfaces 
which are without weeds, for the purpose of 
stirring the soil; brat m .such eases premgad 
hoes, or Junes having tkw <ot more long spokes 
or teeth, are mare dSheanve than hoes with broad 
{dates or blades. I 

Hog. In Naval affairs, a brush with a 
stout long handle, need fpr scouring barnadlen 
and weed oJ a ship’s bottom. 

Hoo. In Zoology. [Sus.] « 

Hogwmtte. A mineraJogunl synonym of a 
species of Natrolitc from Hogau, near the lake 
of Constance. 

Hoggets. Yearling sheep. A lamb be- 
comes a Vg in its first winter, and afterwards a 
hogget ; and, on losing its coat, a shear hog. 

Hogging. In speaking of a ship, this term | 
has reference to an undue falling of her head 
and stern, in c >nsequence of weakness in the 
keel or in the tie provided by the decks. Hog- 
ging may be immediately caused by the sus- 1 
ension of the ship on a wave amidships, or by 
er taking the ground. 

JKogmanay (said to be from the Norman- 
French an gui monez, had to the misth toe). The I 
old name of the last night in the year, among the 
Scotch, with whom it was a notable festival. 
(Lockhart’s Life of Scott , chap, xliii.) 

Hogshead. Au ancient measure of capacity, 
containing sixty-three old wine gallons. 

Hoist. This name is given to the machinery 
applied in factories, mines, hotel®, &c., for the 

f mrpose of raising men, or things, from one 
ovel to another; the man-engines are a kind j 


Holitefft. This term now demotes practi- 
cally those days, exclusive of Sundays, on which 
no regular public business is transacted at public 
offices. They are either fixed or variable, and 
vary in different public ‘offices. The variable 
holidays are Ash Wednesday, Good Friday, 
Easter Monday and Tuesday, Holy Thursday 
or Ascension Day, Whit Monday a/nd Tuesday. 
[Feri.®.] 

Holiness. The title bv which the Pope is 
addressed ; equivalent to the Latin sanctitas. 

Hollow Bastion. In Fortification, a bas- 
tion in which the terreplein is limited by a 
line parallel to the scarp, and along which 
| the interior slope of the rampart extends con- 
tinuously. 

Hollow Xevetmeata. [Revetments.] 

Honour 8bot. Empty shells, with metal 
' screw plugs, sometimes used in the navy. 

Holly '(A. -Sax. foolegn). The Bex Aqvd- 
falmm of botanists, of which many Iteaimliful 
varieties are cultivated as oruameetal throbs. 
The HtuEy is one of the most useful of 
Sot garden decoration. 

HttUjliock. A popular flower of the late 
summer season, whose tapering flower spikes, 
well placed in a garden, bare a rosy fine ap- 
pearance. The garden Hollyhocks are varieties 
of Althea rosea , and cue or two closely related 
aperies, as chmm&is tmd J&eifoiia. 

Holm (A.-Sax.). An island, or fenny place 
surrounded by water. Two well-known islands 
in the Bristol Channel are called the Steep 
Holm and Flat Holm. 

Holm Oak. or Holly Oak. [Quercus.] 

Holmeoftto. A mineral identical with Clin- 
tonite, named after Holmes, who analysed it. 

Holocaust (Gr. dKitcavaros, fromftAor, whofr, 
and sal co, I hum). A solemn sacrifice among 
the ancients, in which the whole of the victim 
was consumed upon the altar, in contradistinc- 
tion to the muni custom of burning only a por- 
tion. A similar custom prevailed among the 
Jews ; it is called in the books of the Old 
Testatnent a whoh burnt ojft ring. 

Holocepball (Gr. 6\os, and ir€$a\^, food). 
An order of fishes, distinguished by the follow- 
ing characters : jaws bony, traversed and encased 
by dental plates ; endoskeleton cartilaginous ; 
exoskeleton as placoid granules ; most of the 
fins with a strong «ptno for the first ray ; ventrals 
abdominal gills laminated, attached by their 
margins; a single external gill aperture. Only 


of hoist, as arc the hydraulic cranes now 
generally used. 

Hplous. One of our wild grasses, of little 
value in an agricultural point of view, the 
he baere being soft and poor. One of the 
species, H. lanatus , goes by thebnmc of White 
Fog amongst farmers. 

Hold (Sax. hcaldan). The inside of the 
bottom of the ship. It is divided into com- 
partments by bulkheads across; and contains 
the ballast, water, coals and wood, provisions 
and cargo. 

Hold. In Music, the same as Pause [which 


see]. 


two genera ( Cidlwhynchus and Cest radon) are 
known to exist at the present day. The fossil 
species range from the bottom of the oolitic 
series of rocks to the present period. 

Holograph (Gr. H\os, and ypi<pw, / writ ). 
In the Civil J*aw, a will written entirely by the 
hand of the testator. 

Holotburians (Gr. 6\o0otpiov). The name 
of the family of Echinodcrms, having the genus 
1I< dot hurt a for its type. The body presents a 
subcylindricul elongated form ; is defended by 
a coriaceous not spiny integument, open at both 
ends, ai.d perforated by numerous small canals, 
in linear series, through which prehensile and 
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adhesive suckers are protruded. At the ante- 
rior extremity is the mouth, surrounded with 
complicated retractile tentacula. At the oppo- 
site end is the aperture of the cloaca, in which 
the rectum and a respiratory branched tube 
terminate. The intestine is very long, and con- 
Toluted ; and it frequently happens that when 
the animal is disturbed, it is protruded from 
the body or ruptured by the violence of the 
contraction of the muscular parietes of the ab- 
domen. The trcpang of Eastern commerce is 
U dried species of Rotothuria. 

Bolt (A.-Sax. a wood ; Ger. holz). The ter- 
mination of many names of places in England, 
derived from their ancient situation iu a wood. 

Boly Alliance, Tbe. A league fo med 
between certain of the principal sovereigns of 
Europe, after the defeat of Napoleon at 
Waterloo: on the proposal, it is said, of the 
Russian emperor Alexander. It arose from the 
religious enthusiasm which was prevalent at 
that period of deliverance from French domi- 
nation, and with which the czar was just then 
considerably imbued. The act of this alliance 
is said to have been sent in his handwriting 
to the emperor of Austria and the king of Prussia, 
and signed by them. It is not supposed that 
the original terms of the league were other than 
indefinite; for the maintenance of justice, 
religion, &c. in the name of the Gospel. But 
it was subsequently connected with the deter- 
mination of those monarchs to support, in 
conjunction with England and France, existing 
governments throughout Europe, by the De- 
claration of November 1819. Afterwards the 
congresses of Troppau, Laybacli, and Verona 
established the character of the alliance, to 
which the war of France against Spain, in 
1823, gave additional illustration. But Eng- 
land may be said to have finally abandoned its 
principles in 1827, France in 1830. 

Boly Bood or Boly Cross. A festival 
kept on September 14, to commemorate the 
exaltation of the Holy Cross. It is from this 
circumstance that the royal palace in Edinburgh 
has derived its appellation. 

Boly Stone. A soft stone used for scour- 
ing the decks of ships. 

Boly Thursday or Ascension Day. 

In the Roman Calendar, the 39th day after 
Easter Sunday. A festival in commemoration 
of Christ’s ascension. 

Boly Week. The last week in Lent, 
called also in England Passion week, as the 
period of our Lord’s sufferings and death. 

Bomage (Lat. homagium or hominium, 
from homo, man, the usual term by which the 
vassal or dependant of a prince is designated 
in the older writers of the middle ages). The 
symbolical acknowledgment of dependence due 
from a vassal to a feudal lord or superior when 
invested with a fief, or obtaining it by succes- 
sion. In the earliest periods of the feudal 
system, fealty and homage appear to be con- 
founded (Sir F. Pul grave On ihc English 
Commonwealth, vol. ii. p. cccxc.V, but in 'later 
times the distinction was dearly established, 1 
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and fealty might sometimes be due where 
homage was not. Homage was either homa- 
giumligeum, liege homage, by which full and 
unreserved allegiance was rendered ; or homa- 
gium non ligeum, simple homage, a mere 
acknowledgment of feudal superiority, with a 
saving or exception of the rights of other 
feudal lords. The one was personal, and 
could not be renounced (hence the doctrine of 
allegiance) ; the other bound the vassal only so 
long as he held the fief in respect of which it 
was due. 

BomaUkeeee (Homalium, one of the 
genera). A natural order of arborescent or 
shrubby epigynous Exogens, inhabiting the 
tropics. According to Brown they are related 
to Passifioracea, but distinguished by their 
inferior ovary. Lindley placee them between 
Lauracem and Cactace.ee, in the Cactal alliance ; 
De Candolle between Samydacea and Chail- 
letiacea. They are plants of some beauty, but 
of no particular use. 

Bomber?** Phosphorus. Fused chloride 
of calcium, which is luminous in a dark place 
after having been exposed to the solar rays. 

Bomberg'i Yyrophoru*. [Ptrophobus.] 

Bomberf’i Sedative Salt. Boracic 
acid, to which Homberg erroneously assigned 
sedative powers. 

Borne. In Naval language, this term is used 
of anything that is close in its place; it is 
applied to the sheets of the sails, the shot and 
cartridge in a gun, and any article of Btowage. 

Bomerlo Poems. This title is generally 
given to the Iliad and Odyssey, and the hymns 
which have been preserved to us in honour of 
Apollo, Dionysus, Hermes and other Hellenic 
deities and heroes. But the poems which have 
come down to us are only a small portion of 
the treasures which were possessed by tbe 
Greeks of the age of Pisistratus or Pericles. 
[Cyclic Poets.] The Iliad relates the events 
of a few months in the Trojan war, which was 
caused by the theft of Helen by Paris, once called 
Alexandros : the Odyssey gives the narrativeof 
the return of Odysseus or Ulysses from Ilion to 
Ithaca. An examination of these two poems 
seems to show that the groundwork of the tale 
is in each case tbe same, and that this ground- 
work is common to the epic poems of other 
nations, as the Volsunga Saga, the Nibelungen 
Lied, &c. Hence a presumption arises that 
these poems were the result of a very gradual 
growth, and that in them are combined several 
lays or poems written by several writers. [Eric. ] 

Homicide (Lat. homicidium, from homo, 
and cmdo, I kill). In Law, the killing of any 
human creature ; which is either justifiable : 
viz. 1. In case of necessity, public or private ; 
2. By permission of law for the advancement 
of justice ; 3. For the prevention of forcible 
and atrocious crime. Or excusable: 1. By 
misadvcni urc ; 2. In self-defence on a sudden 
affray, or chance-medley. Or felonious : of 
which tlio species uro : 1. Self-murder ; 2. 
Manslaughter, which is defined 4 the unMiwfiil 
; killing of another without malice, express or 
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implied ; ' 3. Murder, or the wilful killing of 
another by malice aforethought ; 4. Petit 

treason, which by the Statute of Treasons was 
confined to the cases of a servant wilfully 
killing his master, a wife her husband, or an 
ecclesiastical person his superior ; but the dis- 
tinction in judgment between this offence and 
murder is now abolished. In the law of Frauee, 
homicide is of four sorts : assassinat, meurtre 
(corresponding respectively to our murder and 
manslaughter), accidental homicide, and homi- , 
cide committed in self-defence. 

Homily (Gr. 6fu\ia, an assemblage). Used ] 
by the early fathers in the same sense as our 
word sermon . Up to the fifth century the prac- 
tice of preaching was confined to the bishops, ' 
and the only homilies extant are of their com- 
position. The term, which has now become 
obsolete, was in constant use as late as the 
Reformation ; and the English Book of Homi- 
lies is a collection of sermons, setting forth 
the principal doctrines of Christianity, and 
pointing out the principles of Protestantism; 
of which the first part was published by Crau- 
mer in the reign of Edward VI., and the second 
by order of convocation in that of Elizabeth. 

Hominy. A kind of meal prepared from 
maize or Indian corn. 

Homo- (Gr. 6p.6s, one and the same). A 
prytlx used in composition to denote rescm - 
bhtree, and thus opposed to kitero -, which 
indicates diffcnnce. 

Homoctaromous (Gr. <Wxpwjuos, of one : 
colour). In Botany, when al'l the florets in the 
same flower-head are of the same colour. j 

Homceokephallc Representation (Gr. I 
Suotos, hkc ; Kc<pa\1i, head). This term is used 
by Professor J. Aitken Meigs to denote skulls , 


! it is maintained that sulphur produces a pus. 
' tular eruption upon the skin, and therefore 
cures pustular eruptions ; and that quinia pro- 
duces febrile symptoms, and therefore cures 
agues, and so forth. Not the least remarkable 
1 part of this practice is the smallness of the 
doses in which the homoeopathic remedies are 
| administered, it being presumed that by in- 
, finite subdivisions the virtues of remedies are 
proportionately refined and exalted. A grain, 
for instance, of any active remedy, such as 
aloes, is triturated with 1,000 grains of sugar 
of milk ; when this mixture is complete, a 
grain of it is again diluted with 1,000 of the 
vehicle ; and so of medicines which the or- 
dinary practitioner administers in doses of one 
or two grains or more, the homoeopathist pre- 
scribes a millionth or the decillionth of a grain, 
or even less. 

Homoeozolc Belts (Gr. Byotos, and 

(vov, animal). These tracts, defining the boun- 
I daries of the geographical provinces of marine 
animals, are bounded by climatal lines ; which 
1 are not, however, parallel with lines of latitude, 

, but undulate iu subordination to climatal influ- 
ences of warm or cold oceanic currents, relations 
; of land to water, &c.' Of these belts Professor 
E. Forbes has defined nine; one equatorial, 
with four to the north and four to the south, 
which are mutually representative. 

Homogamous (Gr. dpdyapos). In Grasses, 
when all the florets of the spikelets of the same 
individual are hermaphrodite; in Composite 
plants, when all the florets of a flower-head are 
hermaphrodite. 

Homogeneous (Gr. bpoytrfis, of the same 
kind). Homogeneous bodies are those of which 
the constituent elements are all similar. I lo- 


belonging to a particular type of men, which 
repeal analogically the characters of another 
typo with which they have no direct connection, 
e. g. between the Awares and the Peruvians, or 
between the Bosjesman and theMongolianraces. 
The occasional developement of an interparietal 
bone, formed by the ossified elements of the 
upper half of the super-occipital, both in the 
old Aymara skulls on the borders of Lake Titi- 
caca and in many other races of men, forms an 
example of homaeokephalic representation. 

Homoeomerla (Gr. 6poiop.4pfia, similarity 
of parts). The name given to the physical 
theory of Anaxagoras of Clazomenae, who flou- 
rished in the fifth century b. e. According to 
this hypothesis, every material substance is 
mnde up of infinitely small parts similar to it- 
self. This theory bears some resemblance to 
that of the monads of Leibnitz in modem 
times. [Monad.] 

Homoeopathy (Gr. tytoior, similar, and 
*c(0or, fnling or affection). The homoeopathic 
method of healing diseases was first proposed 
by Samuel Hahnemann, a German physician, 
in 170G. It consists in the administration of 
medicines which arc presumed to excite in 
healthy persons symptoms similar to those of 
the disease which is to l>e treated, upon the 
principle that si mil > a st/rJ hints enrantur. Thu& 


1 mogeneous quantities are such as can be added 
( to or subtracted from each other. 

! Homogeneous Function. In Algebra, 
a function of two or more variables, such that 
the result of substituting in it tx, ty , tz , &e. 

1 ... in place of x, y , z ; &c. . . . respectively, 
is equivalent to the multiplication of the ori- 
ginal function by a power of t. Thus 

j « n = F(ar, y, z, &c. .) 

j is called a homogeneous function of the n th 
degree when 

j F (tx, ty, tz, &c ....)«*• F(x, y, z, &c. . . .), 

where n may be positive or negative, integral 
1 or fractional. Differentiating the above equa- 
tion according to t several times successively, 

! and putting, finally, t ** 1, important theorems, 
due to Euler, are readily deduced. The two 
simplest of these are: 

+2 ^.. +2 "rf7^ +2 ^;^ +&f - • • • 
whence the general law is evident. In modern 
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algebra* a rational 'and integral homogeneous ! 
function of the 11 th degree in m variables is 
called an w-ary ft-ic. [Qu antic.] 

The operative symbol 

d d d . 
v “ x rfi + ^ + ^ + &0 - 
has been termed by Carmichael ( Cambridge 
and Dublin Mathematical Journal , vol. vi.) 
the index symbol of homogeneous functions. 
It is obvious, from the abovef that 

V V«n=v\-n*^ 

and generally that 

/(v K-/(»K- 

For further consequences of this, see also 
Boole’s Differential Equations. 

Homogene (Or. bpoyftrfjs). A name once 
given to a group of Exogens, which have their 
wood arranged in the form of a series of wedges 
instead of concentric circles. This condition-is 
seen in the stems of Peppers, Aristolochias , &c. 

Homogrrapbio. A term of modern geo- 
metry, introduced by Chasles ( G&om&trie 8upl- 
neure), and applied originally to two geome- 
trical figures so related that to any point in 
one corresp 9 nds but one point in the other, 
and vice versA; whilst to points, in lineA; in 
either figure correspond collinear points in the 
other. The following special applications of 
tile term are important. 

Two rows of points , no matter whether 
they are in the same line or in distinct lines, 
are said to be homographic when the relation 
between them is such that each point in the 
one line determines and is determined by one, 
and only one, point in the other. (Chasles, 
Comptes Rendus , December 24, 1856.) If m 
and m. x be corresponding points of two such 
series, and t and j x two fixed points in the 
respective lines, then, in -virtue of the above 
definition, the following relation will exist be- 
tween the distances i m and j 1 m 1 : 

A..im.j x m x + B.*m + C.j 1 m 1 +D = 0 (1), 

where A, B, C, D, are numerical constants 
which will be determined as soon as three pairs 
of corresponding points have been chosen. If 
we suppose i and the infinitely distant point in 
the first row to correspond, respectively, to the 
point at infinity and to j\ in tJie second, then 
the above equation takes the simpler and very 
convenient form im .j x m x =&, where A: is a con- 
stant still to be disposed of. From this it may 
readily be shown that two homographic rows of 
points or divisions, as they are sometimes called, 
correspond an harmonically, that is to say the 
anharmonic ratio of any four points of the one 
is equal to that of the tour corresponding points 
of the other ; symbolically, (fbca)*=(a x b x c 1 d 1 ). 
When two homographic divisions are super- 
posed, there are in general two points e ana/; 
each of which, considered as a point of either 
series, coincides with its corresponding point ; 
those aic called the common points of the two 
rows ; they will be roal or imaginary according 
t» the nature of the constant X*; in all cases, 
141 


however, they are equidistant from the middle 
point of the segment ii lt and in virtue of the 
anharmonic correspondence of the two series 
we shall have (a b ef) > = (a x b x ef) or (a# x ef) — 
{bb x ef) = &c. ; that is to* say, the anharmonic 
ratio of the common points and any pair oi 
corresponding points has a constant value. 
Hence, if a single pair of corresponding points 
are harmonic conjugates with respect to the 
common points e and/ every other pair will be 
so ; and this will occur whenever the divisions 
are so superposed that the points i andy\ co- 
incide, or, which amounts to the same thing, 
whenever a point m t regarded as a point 01 
either series, corresponds to the same point ft, 
for then (m n ef) * (ft me f) =» — 1. [Harmonic 
Row of Points.] In this case the corresponding 
points of the superposed homographic divisions 
form an involution of the second order [Invo- 
lution], of which e and /are the double points 
or foci , and 0 , or the middle point of ef (with 
which i andy'x now coincide), is said to be the 
centre. 

It is evident that any row of points and the 
row formed by projecting the latter on any 
other line are homographic, and conversely 
that two homographic divisions may be so 
placed as to be projections one of the other. 
On this account the term projective -, first pro- 
posed by 'Steiner, is frequently used in place of 
homogr 

The term homographic , as applied to two 
pencils whose elements consist either of right 
lines, planes, curves, or curved surfaces, has a 
precisely similar definition ; that is to say, 
two pencils are said to be homographic when 
the relation between them is such that each 
element of one pencil determines and is deter- 
mined by one, and only one, element of the 
other. It can be readily shown that the ele- 
ments of homographic pencils correspond an- 
harmonically. To do so in the case of curves, 
it is only necessary to remember that the an- 
harmonic ratio of any four curves of the pencil 
is identical with that of the pencil of tangents 
to these curves at any one of the funda- 
mental points through which they all pass. 
[Pencil.] 

The term homographic is also frequently ap- 
plied to two geometrical systems whose elements 
are dissimilar ; thus, a pencil of rays and the 
row of intersections of these rays by a trans- 
versal are said to form homographio systems. 
In this case, however, Chasles would simply say 
that the systems correspond anharmonically. 

The numerous researches of Steiner, Chasles, 
De Jonqui&res, Cremona, and other cultivators 
of modern pure geometry, abundantly prove the 
importance of the theory of homographic rela- 
tions. Recent continental mathematical pub- 
lications, indeed, will be unintelligible unless 
the reader bring to their perusal a knowledge 
of the elementary parts of the theory above 
sketched. Amongst the English works to be 
consulted on the subject are Salmon's Conics , 
Mulcahy'e Principles of Modern Geometry ; and 
Towiibcnd’s Chapters on Modern Geometry. On 
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the Continent tlie best works are those of 
Chasles, Apergu Historique and Gkomktrie Svpi- 
rieure , &c. ; De Jonqui&res, Milavgi s de GkomUtrie 
Pure and Essai stir la Giniration dcs Courbcs 
Giombtriques ; Steiner, Sy sterna tische Entwic he- 
lling der Abh'dngigkt it geometrischer Gcstalten ; 
Mobiu s, Baryccntrische Calcul (in which the 
term collinear is used in place of homographic) ; 
and Cremona, Introduzione ad una Teoria I 
Georrutrica (idle Curve Piane , Bologna 1862. | 

Homologation (Gr. 6p6\oyos , agreeing 
with). In Civil Law, the act whereby a com- 1 
potent tribunal recognises and sanctions the 
acts of private individuals or of an inferior 
authority. Thus a composition with creditors 
requires in France homologation by the Tri- j 
bunal of Commerce. | 

Homologous (Gr. 6p&\oyos). A term 
applied in Euclid to the antecedent, as well as 
to the consequent, terms in proportionals (book 1 
vi. def. 12). Homologous sides in similar figures 
are those which occupy corresponding positions | 
with respect to the equal angles. j 

Homologous Series. Groups of chemical 
com pounds, the formula? of whose members 
differ from each other by two equivalents of 
carbon and two of hydrogen, or a multiple of 
that number. The alcohols, ethers, fatty acids, 
and organic bases are examples of homologous 
scries. 

Homology (Gr. 6po\oy(a, agreement). In 
Anatomy, that department ot the science which 
teaches the essential correspondence of parts, 
either in different animals, or in different seg- 
ments of the same animal, or in the same seg- 
ment. and also the correspondence of the parts of 
an animal with the ideal archetype which has 
governed the plan of it-* organisation. Thus, 
firstly, the wing of a bird is, homologically, j 
the same limb as the arm of a man or the j 
forefoot of a horse ; and the os quadratum of a 
bird is shown to be the same bone as the os 
tqmpanicum of the tortoise, and as the auditory , 
process of the temporal hove of a man. They 
are said to be homologous parts, and the pro- j 
positions are examples of what has been ealled 
special homology. Secondly, the wing of a bird | 
is thesame or correlative part in its segment of 
the body, as the leg is in a more posterior j 
segment; just as the frontal bone is the cor- 
relative element in its segment, with the 
superoccipital bone in its segment. The wing 1 
of the right side is also the answering part of 
the wing of the left side ; in the same way that 
the right neurapophysis of any given segment 
answers to the left neurapophysis in the same 
segment Propositions of this kind are examples 
of what is termed serial homology ; and the 
parts so corresponding are said to be homotypal ; 
thus the arm is the homotypo of the leg, the 
humerus of the femur, the radius of the tibia, 
the ulna of the fibulH, Ac. Thirdly, in relation 
to the archetype of the vertebrate skeleton, the 
arm is the diverging appendage of its segment ; 
the superoccipitul bone is the neural spine ; the 
exoecipital lione or condyloid part of the occi- 
pital hone in Anthropntnniv is the neurapophy- 
1 12 
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of 8 ; tbe basioceipital bone or basilar process of 
the occipital bone is the centrum or body of its 
segment: these propositions are instances of 
what is termed Qf-neral homology, as being ex- 
pressive of the highest generalisations in that 
philosophical department of anatomical science. 
(Owen On the Archetype and Homologies of 
the Vertebrate Skeleton . ) 

Homomorpbous (Gr. Zpos, and popiph, 
form). In Botany, applied when bodies of the 
same order are uniform, or Bhaped alike. 

Homonymous (Gr. bpAwfiot, of the same 
name). In Anatomy, this term is synonymous 
with homotypal. ‘ If those of the right side 
arise from the left part of the brain, and vice 
versA, which seems to be the opinion of the 
best anatomists, then one would imagine that 
the homonymous nerves of the right and left 
side must, in crossing over, lie somewhere con- 
tiguous to each other, and so impart vibrations 
to each other.* (Hartley.) 

Homonyms (Gr. hpdyvuos). Words which 
agree in sound but differ in signification, as the 
noun bear and the verb bear. [Polyonymy.] 

Bomoouslans and Bomoiousians. 
Names by which the Orthodox and Arian 
parties were distinguished in the great con- 
troversy in the fourth century upon the nature 
of Christ; the former word signifying that the 
nature of the Father and Son is the same, the 
latter that they are similar. [Asians.] (Mil- 
man’s Hist, of Christianity , ii. 443.) 

Homopbonous (Gr. bplupwvos, of the same 
tone). In Music, of the same pitch, or unisonal. 
Two or more sounds are said to be homo- 
phonous when they are of exactly the same 
pitch. 

Homopbony. Homopbonous words or 
syllables, in Language, are words or syl- 
lables having the same sound, although ex- 

{ >ressed in writing by various combinations of 
etters. Languages ‘ which abound in homo- 
phonies are, 1. Some Oriental monosyllabic 
toDgues, namely, the Chinese and its kindred* 
dialects, in which veiy few sounds comprise 
the whole vocabulary, and the same sound is 
expressed by a variety of ideographic charac- 
ters; in Chinese there are only 400 such 
sounds, multiplied by the distinctions of tone 
and accent to 1,600 or 2,000 ; and, 2. Some 
European tongues in which, according to the 
genius of the dialect, the syllables of the original 
languages from which the words are chiefly 
derived have been contracted in speaking, 
and part of their sounds dropped, while the 
greater part of the letters is retained. Thus 
in English, and still more in French, which 
is peculiarly a dialect of Latin abounding in 
contractions, homophonies are numerous; in the 
latter tongue the number of syllables differently 
spelt, all having nearly the sound of our broad 
A, amounts to more than a hundred ; while in 
Italian, in which the original proportions of the 
Homan language are preserved, they are scarcely 
to be found. 

Homopternne (Gr. 6p6irr*pos , of the same 
plumage). The namo of an order of insects, din- 
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mcmbered from the Hemiptera of Lin nans, proteaceotw family, the BanJcsia terrain of 
including those m which the wing-covers are botanists • and whist is called French Honey- 
of a uniform semi-roerabranoas caneistency. suckle is Hedysoontm coronarium. 

LctreSIe divides this order into the three Wrnngm The Chinese name for the foreign 
following divisions : vis. factories situated at Canton. The hong mer- 

1. The Gtcadarms, having the tarsi three- chants alone were legally permitted to trade 

jointed, and the antennae very short, terminated with foreigners until the treaty with China of 
by a fine bristle. 184 2. The restriction is now abolished by 

2. The Aphidians, ha\ Ing the tarsi two- jointed art. & of that treaty. 

and the antennas longer, without a terminal Maweroi Inai (Lafc. from honos, honour). A 
bristle ; containing the families Aphida and term used almost synonymously with fee. and 
Psyllida. applied at present chiefly to the fees tendered 

3. The GaBinseeta, having the tarsi one- to professes* in universities, and to medical or 

jointed, terminated by a single daw. The males other professional gentlemen for their services, 
have two wings, and are destitute of a mouth ; It was originally applied solely to the salaries 
thp females are wingless, and furnished with a of the great officers of state, whose services it 
sucker. was considered were remunerated only, as it 

JSomotropul (Or. t pint, I turn). In were, honoris enusm ; a shade of meaning which 
Botany, a term used in describing the direction is still perceptible in the present use of the 
of bodies, to denote any One hating the same term. 

direction as the body to which it belongs, but KMmur (Lad. honor). In Law, this word 
not being straight signifies the more noble sort of seigniories, on 

Homotype (Or. rhnns\ In Anatomy, the which other lordships or manors depend by 
correlative in one segment with any given part the performance of customary services, 
in another segment, or in the same segment. The term h on o ur, in its common sense, is 
of one and the same animal Thus the Iron- susceptible of various significations ; all of 
tal bone is the homotype of the superoccipital which, however, may easily be traced to its 
bone ; the humerus is the homotype of the original meaning, esteem or regard built on 
femur ; the parts on the right side are homo- opinion. Among the Romans honour was 
types of those which are repeated on the left deified ; and in modern times the term is used 
side. It is the object of serial homology to to indicate certain raise by which society in 
determine homotypal parts. [Homology.] general, and especially th»fc portion of it called 
Honey (Ger. honig). A sweet liquid secreted fashionable, has tacitly consented to regulate 
by many kindB of flowers, and collected by its proceedings, any deviation from it being 
the honey bee : the portion not required for attended by expulsion from its pale. To this 
their food is returned into the combs in the class may be referred, with slight modifications 
form of a yellow syrup, the qualities of which of meaning, the phrases debt of honour , law of 
differ according to the flowers whence it has honour, court of honour , affair of honour , &c., 
been derived. In its original liquid state it which are all self-explanatory. The term was 
probably resembles uncrystallisable sugar of formerly the style of a man of rank generally ; 
fruits, &c. ; but when kept for some time, a but it is now distinctively conferred on the 
large portion of it passes into a granular form. Vice-Chancellors and the Master of the Rolls. 
Honey also contains a little wax, gum, colour- Honour* Levion o & [Legion, &c.] 
iug matter, and mannite. [ Hives. ] Honours. The compliments paid by troops 

Hooey Bow. A sugary clammy secretion, to royalty, officers of rank, &c.; and at military 
formerly regarded as being formed by the funerals to all grades of the army. A scale of 
leaves of plants in hot weather. It appears honours is laid down in the queen’s regulations, 
to be secreted by Aphides , and is sometimes so Honourable. A title prefixed to the 
abundant as to tall from the leaves in drops. It Christian names of the younger sons of earls, 
is greedily collected by the honey bees, and its and to those of all the children, both sons and 
recurrence several times during the same season daughters, of viscounts and barons. It is also 
adds greatly to the amount of honey collected conferred on persons filKiy certain offices of 
by these insects. trust and dignity, such as the maids of honour 

Honey Bocuat. The GLditschia tria- of the queen and queen dowager ; and collec- 
canthos of botanists. tively on certain public bodies or institutions, 

Honey Stone. A yellow mineral found as the House of Commons, the Congress of the 
in octahedral crystals at Artern in Thuringia. United States, foe. foe. The title of right 
It is extremely rare. It consists of a peculiar honourable is given to all pacta and peeresses 
acid (raellitio acid) combined with alumina and of the United Kingdom ; to the eldest sons and 
water. all the daughters of peers above the rank of 

Honoyanoklo. The common name of the viscount ; to all privy councillors ; and to some 
plants belonging to the genns Lonicera well- civic functionaries, as the lord mayors of 
known fragrant climbing shrubs, of which London and Dublin, the ksd provosts of Edin- 
two species occur wild in this country. Agri- burgh and Glasgow, foe. 
culturists sometimes apply the same name Hood Hta Mtay. The moulding which is 
to Meadow Clover, Ttyolium pretense. The introduced in Mediaval Architecture, to throw 
Honeysuckle of Australia is a tree of the off tho rain from the tra cer y , or to protect it 
143 
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from dust, n called the hood moulding. It aa 
generally made of the depth, ott he arch in 
'which the tracery is intredboed; hut if the 
latter be continued below tfbe level of the 
springing, the hood mould ia^ also prolonged. 
The character of the mouldin^B differs slightly 
in Norman and Pointed ascfhitectoe; being in 
the former merely a fillet accompanied by a 
splay, often ornamented with a billet and 
zigzag; and in the latter an ogee moulding 
with a hollow on the side of the tracery. In 
the English and the perpendicular styles, 
the hood mouldings are often terminated by 
brackets, shields, or heads. 

Hooded Snake. The Cobra di Caprilo, 
or Naja tripudians of Cuvier, a poisonous 
snake frequently used by the Indian jugglers, 
after the poison -fangs hare been removed. 

Hookah. An Asiatic pipe, in which the 
smoke of the tobacco is made to pass through 
water in order to cool it. 

Hooping CoagSk A eontagiOTS spasmodic 
cough, of which the medical name is pertussis, 
from the Latin tussis, a oouph, This disease 
lasts from three weeks to six months, according 
to the robustness of the patient, the time of 
year, or the mildness of the season. It generally 
attacks children, and commences with simple 
catarrh, which after ten days or a fortnight 
assumes the character of hoeping cough. The 
peculiar sound produced by the patient, to 
which the disease owes its name, is caused by 
a long and violent inmiration following the 
numerous expiratory efforts made during the 
cough. The paroxysms are generally very 
violent,, and terminate in the excretion of a 
glairy mucous discharge from the bronchial 
tubes, and vomiting occurs also in most cases. 
The disease is not accompanied with any febrile 
disturbance when uncomplicated, and its patho- 
logy is still unexplained, belonging as it probably 
does to the mysterious class of blood diseases. 
The treatment consists in the exhibition of mild 
sedatives, sudoriflcs, and aperients. Rhubarb 
and ipecacuan are highly extolled, and also 
prussic acid Counter-irritation to the spine is 
practised with occasional advantage. Under 
all methods of treatment, however, a great 
point is gained by keeping the patient in a 
moderate temperature (from W® to 66° Fahr.), 
and exhibiting light and nutritious food. 

Hoopoe. In Ornithology, the vernacular 
name of the Upupa Epop a. 

Hop (Ger. hopfen, Fr. houblon). The 
Humulus Luptdus of Linnaeus, the female 
flowers of which are used for imparting a 
bitter flavour to malt liquors for the purpose of 
preserving them from fermentataoiL The hop 

S lant is a perennial indigenous to Britain and 
ifferent parts mf Europe; but to produce 
abundance of hops it requires to be very care- 
fully cultivated in good soil, and even then is 
one of the most precarious of crops. 

The fields in which bops are grown are 
commonly called hop gardens : a loamy soil on 
a dry subsoil is chosen, and the plants are 
placed in hills, stools, or groups of three or 
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ter, the hills beug in nows five or six feet 
apart, and at about the same distance in the 
row. A foil crop is not produced tali the 
fourth or fifth year after planting. Every year 
the ground is dug in winter, and kept clear of 
weeds during summer; and the hills have 
poles, generally three or four to a hill, for the 
plants to twine on : the purchase of these poles, 
the fixing them in the soil every spring, the 
taking them down and stacking them every 
autumn, and their renewal every five, six, 
eight, or ten years, according to the kind of 
wood used, constitute a considerable part of the 
expense of hop culture. 

The hops when mature are picked by band, 
and as they are picked they are carried to a 
drying kiln {Hop Oast], dried, and packed 
into bags or pockets; and this isalso an ex- 
pensive process. 

The hop plant is particularly liable to be 
injured by insects, by cold and continued rains, 
and by thunder storms; in consequence of 
which it is estimated that a full crop is not 
obtained oftener than about once in five years. 
Hence it is easy to conceive that the price of 
hops must vary greatly in different years, and 
that the grower who has a command of capital 
may profit largely by keeping them back from 
market when the prices are low, and sell- 
ing them when they are high. In order to 
keep hops for two or three years, they require 
to be powerfully compressed, and put into much 
closer canvas bags than when they are to be 
sent immediately to market ; they also require 
to be kept in dry airy lofts, neither too warm 
nor too cold. The culture of bops was intro- 
duced into England from Flanders in the reign 
of Henry VIII. The most extensive planta- 
tions are in Kent, Surrey, Sussex, and Here; 
fordshire; but they are cultivated to a con- 
siderable extent in other counties. The hop 
growers are now no longer placed under the 
surveillance of the excise, the duty having been 
abolished. 

Hop Oast. A particular sort of kiln 
used for drying hops. The floor of the kiln 
is generally of wire doth, and the heat is 

g enerated in a stove with fines below. The 
ops after being put on the kiln are frequently 
turned, and in general they are rendered suf- 
ficiently dry in the course of a few hours ; when 
dried they are taken to a loft and left to cool 
for a day or two, and then put into bags, having 
been previously subjected to the slight action of 
the fomes of burning sulphur (sulphurous acid), 
by which they are to a certain extent bleached. 

Hop Boles. Poles or stakes annually in- 
serted at the roots of bop plants for their 
stems to twine round. When a hop plantation 
is first made, as the plants are weak, the poles 
are not required to be more than five or six 
feet in length ; but in the third or fourth year 
they require to be ten or twelve feet in length. 
Any kind of young trees or saplings may be 
used as hop poles; but the most durable are 
those of the oak, the ash, the sweet chestnut, 
and the larch. Much of the durability of the 
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hop pole no doubt depends on the soil in which 
it is grown ; but, all circumstances being alike, 
poles of latch wood, which are much employed 
in the neighbourhood of Farnham, have been 
found to last longer than any other. 

Bopelte. A mineral named after Dr. Hope, 
late Prof, of Chemistry at Edinburgh ; it is said 
to be a hydrous phosphate of zinc and cadmium. 

Boplite* (Gr. Sw Arrau, from Sir\ a, arms). 
The heavy-armed infantry of Grecian antiquity. 
According to the Athenian regulations (similar 
probably to those of other states), the higher 
classes of citizens only, as estimated by the 
census, were liable to this expensive form of 
military service ; in process of time, however, 
it seems that the Thetes or inferior classes also 
served as Hoplites. The Hoplites were armed 
in early times with the spear, heavy defensive 
armour, and large shield ; the latter were ex- 
changed after the time of Iphicrates for the 
light cuirass and target. 

Bores (Lat.; Gr. *fl/>cu). In Mythology, 
divinities regarded in two points of view — as 
the goddesses of the seasons, and of the hours 
of the day. Their duty was to hold the gates 
of heaven, which they opened to send forth the 
chariot of the sun in the morning, and receive 
it again ih the evening. No classical poet has 
described them with greater beauty than Shel- 
ley, in his Prometheus Unbound. These god- 
desses are often depicted as forming the train 
of Aphroditd or Venus. (Homer, Hymn, ad 
Ven. 145 ; Hes. Erg. ver. 75, and Hymn, 
ad Apoll. 194 ; Gray’s Ode on the Spring.) 

Borary Circles. On globes, circles mark- 
ing the hours, drawn through the poles at a 
distance of 15° from each other. They are the 
same as meridians. 

Borary Motion. The apparent motion 
of a celestial body in an hour. The apparent 
horary motion of the heavenly bodies in their 
diurnal revolution is 15° ; for as the whole 
circle is completed in 24 hours, the twenty- 
fourth part of it, or 15°, must be passed over 
in one hour. 

Borde. A name given to the migratory 
bands of nomadic nations who, like the Tartars, 
unite plunder and rapine with a pastoral life. 

Bordefln (Lat. hordeum, barley ). A modi- 
fication of starch, which constitutes about fifty- 
five per cent, of barley-meal. 

Bordeolum (Lat. dim. of hordeum). A 
small tumour on the eyelid, somewhat resem- 
bling a barley-corn ; it is a little boil projecting 
from the edge of the eyelid, and is commonly 
called a stye. 

Bordeum (Lat.). The genus of the Barleys 
and Barley-grasses, distinguished by having its 
spikelets in threes, arranged on opposite sides 
pf the rachis, so as to form a distichous spike. 
[Barley.] 

Bore hound' (derivation uncertain). The 
Marruhium vulgare, an indigenous plant with a 
bitter and somewhat aromatic flavour, and con- 
sidered as an expectorant» and as giving relief in 
asthma; hence the celebrity of horehound tea and 
candied horehound among the common people. 

Vol. II. 145 
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Horizon (Gr 6 bplfar tcbcAo *, the boundary 
circle). In Astronomy and Geography, the 
plane of a great circle of the sphere, dividing 
the visible from the invisible hemisphere. The 
horizon is either sensible or rational . The sen- 
sible horizon is a plane which is a tang ent to 
the earth’s surface at the place of the spectator, 
extended on all sides till it is bounded by the 
sky ; the rational horizon is a plane parallel to 
the former, but passing through the centre of 
the earth. Both the sensible and rational 
horizon are relative terms, and change with 
every change of the spectator's position on the 
surface of the earth ; in all cases they are per- 
pendicular to the direction of gravity. 

Horizon, Artificial. The plane of the 
horizon is a tangent to the curvature of the 
earth at any place, and is assumed very nearly 
by the surface of a quiescent liquid, which thus 
becomes an artificial horizon from which the 
altitude, of a heavenly body for instance, may 
be measured. From the law of the reflection 
of light, it follows that the angle subtended at 
the eye of an observer by a star and its image 
as seen reflected from such a liquid surface is 
twice that of the altitude of the star above the 
horizon. On account of its high reflecting 
power, mercury is the liquid generally used for 
an artificial horizon. 

Borlzontal Parallax. [Parallax.] 

Borlzontal Range. [Gunnery.] 

Born. Homy matter in general (such as 
cow-hom, tortoise-shell, quill, claws, nails, 
whalebone, &c.) is intermediate in composition 
between albumen and gelatine; it does not 
furnish gelatine when boiled in water, but by 
the proper application of heat it may to some 
extent be softened, so as to admit of moulding 
by pressure into various forms. Horn gra- 
dually dissolves in the caustic alkalies, ana on 
neutralising the solution with an acid, a pre- 
cipitate is obtained resembling that from similar 
solutions of the albuminoid compounds. The 
average ultimate composition of horn may be 
represented as 50 per cent, of carbon, 7 of hy- 
drogen, 23 of oxygen, 17 of nitrogen, and 3 of 
sulphur. The earthy and saline matters of 
the more perfect varieties of horn do not exceed 
2 or 3 per cent. [Cobjnua.] 

Born, French. A brass musical wind in- 
strument of a complex spiral form, increasing 
in diameter to its end or mouth, which the 
French call its pavilion. The inflexion of it 
is much regulated by the insertion of the hand 
in the pavilion. Of late years the scale and 
intonation of the horn hare been very much 
improved by the addition of valves, as in the 
Cornet-a-Pistons [which see]. 

Born Silver. A name given by mine- 
ralogists and also by the older chemists to 
chloride of silver, which when fiised puts on a 
horny appearance. For the same reason chlo- 
ride of mercury or calomel is occasionally called 
horn quicksilver , and chloride of lead horn lead. 

Born-worlt. In Fortification, a work 
composed of two half-bastions and a curtain, 
with two long sides called wings. 
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The Carpinus Betidus of bo- 
tanists ; a useful tree of the Corylaceous order. 
The wood is white, hard, and heavy (whence 
the name), but apt to be shaky, and therefore 
not well adapted for constructive purposes, 
though it forms excellent fuel. It is also a 
very useful hedge plant, being patient of the 
knife, and holding on its dead leaves during the 
early part of winter. 

Hornbllls. [Buceeos.] 

Hornblende. A mineral of adark-green 
or black colour, .abounding in oxide of iron, 
and entering into the composition of several of 
the trap rocks. It is the ampkibole of Haiiy. 

Hornblende Hook. A rock of which 
hornblende is the principal ingredient. Horo- 
blendic granites are called syenite, and consist 
of quartz and felspar, with hornblende instead 
of mica. Homblendic porphyry is quartz and 
hornblende. 

Hornblende Boblet. A slaty variety 
of hornblende, generally including felspar and 
grains of quartz ; it is of a dark-green or black 
colour. Where clay slate is in contact with gra- 
nite, it sometimes passes into hornblende slate. 

Horner*e Method. A method of solving, 
numerically, algebraic equations of all degrees. 
It constitutes unquestionably the most impor- 
tant step made in this branch of mathematics 
since the time of Vieta. It was first published 
in the Phil '. Trans, for 1819 ; its inventor, Mr. 
W. G. Homer, was at that time a teacher of- 
mathematics at Bath; he died in 1837. We 
propose here to give a short sketch of the nature 
of the method, referring readers who may 
desire to become expert calculators by this 
method to the Ladies Diary for 1838, to the 
article * Involution and Evolution * in the Penny 
Cyclo ., or to Young’s or Todhunter's Theory 
of Algebraic Equations , for further details. 

The chief merit and peculiarity of Homer’s 
method may be said to consist in a convenient 
and uniform process for finding the values of 
the successive derived functions of a given 
rational and integral function F(x), correspond- 
ing to any given value a of x. This process will 
be sufficiently explained by the following dia- 
gram, which has reference to the quintic 
F(x) * Ax 5 + Bx 4 + Cx* + Dx* + Ex + F, 
and in which eveiy new symbol immediately 
below a horizontal line represents the sum cf 
the two quantities, in the same vertical column, 
immediately above that line ' m thus, 

L=Krt + H, JF"(a)«Oa + M, dec. . . . 

A B C D E F 

A a Qa H a I a J a 
G H I J F(a) 

A a Ka La Ma 

K r M F (a) 

Aa Na Oa 

' O 

Aa Pa 

A a 

lF'*(a). 
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Now, F(x + a) « Ax* + 

+i|F / («)* , +F(«>r+F(a) f 

so that by the above process we are enabled to 
form readily the equation F(x + a) = 0, whose 
roots are each less by a than the roots of 
F(x) = 0. 

To illustrate the application of Hornets 
method, let us suppose that by Stubm’s Theo- 
bbm, or in some other way, we have ascertained 
that F(x)««0 has a root between 30 and 40 
[Theoht of Equations] ; then the equation 
F(x + 30) = 0, which we proceed at once to 
form, will have a root between 0 and 10. 
Newton’s method of approximation [Equation], 
the last process having supplied the necessary 
data, wifi now lead us without much trouble to 
the determination of two consecutive numbers, 
say 2 and 3, between which a root of the last 
equation must lie; so that by repeating the 
last process we shall be able to form the equa- 
tion F(x + 32) = 0, whose roots are less by 2 
than those of the last : in other words, less by 
32 than those of the first, and which further 
has a root between 0 and 1. Newton’s method 
will now lead to a new approximation, and the 
operation may be repeated. Proceeding in 
this manner, it is clear that from F(x) -Owe 
may deduce an equation F(x + a) — 0 having a 
root as near to 0 as we please. This done, the 
corresponding approximate root of the original 
equation will, of course, be x—a. It is scarcely 1 
necessary to mention that Homer’s method is 
immediately applicable to the extraction of the 
ordinary roots of numbers. To find the fifth 
root of 10, for example, it is merely necessary 
to solve the equation x 5 — 10 = 0; in other 
words, to make in the aboTe scheme 

A = 1, B»C=D = E = 0andF»-10. 

Hornet. [Vbspidje.] 

Horning, letters of. In Scottish Law, 
a species of diligence (i.e. process) against a 
debtor. They are writs in the king’s name, 
proceeding on the warrant of a decree of the 
court of session, or of the magistrates of 
boroughs, and of various other inferior authori- 
ties ; but in these cases a warrant of the court 
of session must also be obtained. They direct 
the debt to be paid within a limited number of 
days (according to the nature of the debt). In 
default of such payment the debtor incurs the 
charge of rebellion, and is thereupon liable to 
caption or arrest. 

Hornpipe. The name of a well-known 
dance, for the skilful performance of which the 
British sailors have long been celebrated. The 
origin of the name is uncertain ; but it is be- 
lieved to be derived from a kind of musical 
instrument called pib-com (Ang. hornpipe ), 
consisting of a wooden tube with holes and a 
reed, and a horn at each end, which was for- 
merly used in Wales. (Barrington’s Archaoloqia , 
vol. lit 177.) 

Hornstone. A variety of flint of a semi- 
transparency somewhat resembling that of 
horn. One of the varieties of porphyry goes 
under the name of hornstone porphyry. 
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Borocrapbj (Gr. Spa, hour, and ypdtfm, I 
write). The art of drawing hour-lines, or of 
constructing dials. 

Horologium norm (Lat. ). A time-table 
of flowers, formed by noting the hours when 
they respectively open and close. 

Horology (Gt. Spa, and A Syos, discourse). 
This word signifies literally an explanation of the 
methods of measuring and marking the hours of 
the day. Anciently the term horologium was 
applied to any sort of contrivance for measur- 
ing the hours, as the Cuepstdra and Sun-dial 
[which see] ; but as these instruments have 
been succeeded by clocks and watches, horology 
is now usually understood to signify a descrip- 
tion of the principles on which machines for 
the measurement of time, moved by weights or 
springs, are constructed. 

Machines for measuring time are designated 
by the general appellation of clocks and watches ; 
but they are also distinguished by peculiar . 
names arising from certain modifications in 
their construction, or from certain particular pur- 
poses which they are intended to serve. By the 
term clock is understood an instrument which 
not only shows, but also strikes, the hours. A 
time-piece is one which shows the hours without 
striking them; a quarter-clock is one which 
strikes the quarters as well as the hours ; an 
astronomical clock is one which shows sidereal 
time ; a watch is a portable or pocket time-piece ; 
a repeater is one having a contrivance by means 
of which it can be made at any time to repeat 
the hours ; a chronometer is a watch of the best 
kind, or one fit to be employed for astronomical 
purposes. A marine chronometer is a large kind 
of watch, specially constructed and hung for 
sea voyages. 

In a general view, horological machines may 
be regarded as consisting of three essential 
parts : 1. A moving power, which produces a 
rotatory motion about an axle ; 2. A train of 
wheel-work, by means of which a velocity is 
obtained having «any required ratio to that of 
the primary axle; 3. A regulator, by whioh 
the rapidity of the revolution is ^determined, 
and unif ormity of motion produced. The 
moving power is either a heavy weight which 
descends by the force of gravity, or a spring 
which is coiled up within a barrel and unwinds 
itself by the force of its elasticity : the first 
is preferred on account of the perfect regu- 
larity of its action when the instrument is 
to remain fixed in a place ; the- second is 
necessary for pocket time-pieces -and those 
which cannot be keptin a fixed position, as on 
shipboard. The train of wheel-work is chiefly 
remarkable on account of the delicacy and 
accuracy of its construction. The regulator 
is either a .pendulum, of which, by the theory 
of foilin g bodies, the oscillations are isochronal 
or performed in equal times ; or a heavy balance, 
the reciprocal vibrations of which are also iso- 
chronal. [Balance ; Pendulum.] 

Of the various mechanical contrivances in- 
troduced into horologicAl machines for accom- 
plishing particular purposes, it would be useless 


to attempt a description in this place, as our 
limits will not permit them to be given with 
that minuteness of detail which is indispensable 
in order to convey a clear idea of their action. 
The most important is the escapement (or 
scapement), or that part of the mechanism by 
which the original rotatory motion is converted 
into a reciprocating motion, and gives impetus 
to the pendulum or balance. Some other parts 
are also of primary importance ; as the main- 
taining power , a contrivance by means of which 
the motion is maintained, or the machine kept 
going, while the weight or spring is being 
wound up ; the fusee, by which in watches and 
spring-docks the force acting on the wheel- 
work is rendered equal in all states of the 
tension of the spring. [Fusee.] 

The general arrangement of the wheel-work 
of a dock or watch may* be understood from 
the following description. Fig. 1 represents 


Fig . 1. 



the movement of a common vertical watch, the 
frame plates being omitted, and the dial being 
supposed to be turned downwards. A is the 
barrel containing the spring which produces 
the motion. B is the fusee , connected with the 
parrel by the chain b. C is the fusee-wheel , 
called also the first or great wheel, which turns 
with the fusee, and works into the pinion D, 
called the centre-wheel pinion', this pinion, 
with the centre wheel or second wheel E, turns 
once in an hour. The centre wheel E works 
into the third-wheel pinion F ; and on the same 
arbor is G, the third wheel, which drives the 
fourth or centrate-wheel pinion H, and along 
with it the centrate wheel I. The teeth of this 
wheel are placed at right angles to its plane, 
and act in tne pinion K, called the balance-wheel 
pinion, ; L being the balance-wheel \ or scape- 
wheel, or crown-wheel, attached to the same 
arbor. The balance-wheel acts on the two 
pallets m and n attached to the verge or arbor 
of the balance M ; and these being placed at a 
distance from each other equal to the diameter 
of the balance-wheel, and in different planes, 
receive alternately from the scape-wheel an 
impetus in opposite directions which keeps up 
the vibratory motion of the balance. 

This last part of the mechanism, which it 
requires some attention to understand, is re- 
presented more distinctly In fig. 2, where A is 
the scape-wheel, and B and 0 
the two pallets. The pallets, 
it is to be observed, are not 
placed on the verge in the 
same plane, bat their planes 
form an angle equal to the ex- 
cursion of tne balance) ; so that, 
supposing one of them to be about 40° or 50° 
from the mean point towards the right, the 
l 2 


Pig. 2. 





HOROLOGY 

other is just m many degrees from the same disturb their isochronism. By Graham’s me- 
point towards the left. The teeth of the scape- thod there is no recoil : the impetus is given 
wheel axe f o rw a rd in the direction of the while the pendulum is near the middle of the 
motion, % the teeth of a saw, and their vibration, and the velocity the greatest ; and 
number is odd. Suppose, now, a tooth of the during the rest of the vibration the pendulum 
acape-wheel to have caught the pallet B ; it will is nearly altogether free of the action of the 
continue to bear on that pallet, and to accelerate wheels. 

the until by the revolution of the Numerous other modifications of the crutch 

verge, the extreme edge of the pallet comes escapement have been proposed, and some of 
into the 0 f the extremities of the teeth, them carried successfully into effect ; but for 
when the pallet escapes. But as the balance their description we must refer to the works in 
continues for a short time longer to move in which the subject is technically treated. There 
the direction, the pallet C now comes in are two, however, which, by reason of the 
between two teeth at the point diametrically greater ingenuity displayed in their contrivance, 
opposite to the front of the tooth which B has and their almost universal application to the 
just quitted ; and as the vibration of the balance best kinds of pocket watches, require particu- 
now co mme nces in the opposite direction, this lar notice. These are the duplex and the de- 
pallet is in its turn pressed upon and accelerated tached escapement, the latter being that which 
by the wheel. is used in modern chronometers. 

The Crown-wheel Escapement, now described, Duplex Escapement, — This is rfipresented in 
is the oldest and the original form, and is still fig. 4. A A is part of the scape-wheel, which 
used in common watches, where it answers is furnished ' with two sets of 
sufficiently well; but when applied to clocks teeth, whence probably the 
regulated by pendulums, it is ’ exceedingly de- name is derived. MNR are 
fective ; for, as it requires the vibration to be the teeth of repose, lying in 

made in an arc of considerable extent, the pen- the plane of the wheel; mnr 

dulum must of necessity be short and light, and are the teeth of impulse, and 
hence it becomes a very imperfect regulator, stand perpendicular to the plane of the wheel. 
In order to obviate these defects, Clement, a BC is the impulse pallet, fixed upon the arbor 
London watchmaker, in 1680, invented the of the balance just above the plane of the 
crutch or anchor escapement, which was greatly wheel, so that its extremity C may be caught 
improved upon by Graham about the year 1700. by the teeth mnr t and receive the impulse 
Graham's escapement is represented in fig? 3. from them as they successively pass. A small 
pfg a. O is the centre of the scape- wheel, ruby roller is also placed upon the arbor, behind 
B A C, the crutch or anchor, con- the pallet, having a notch m one side of it for 
sists of a heavy piece of metal receiving the teeth MNR. When the tooth 

attached to the rod of the pen- m has passed the claw of the pallet, the tooth 

dulum with which it moves. A M falls upon the ruby roller, where it rests 

is its centre of motion ; and in until by the returning vibration of the balance 

the original construction of Graham, the dis- the notch is brought to the point of the tooth, 
tance of A from 0 was equal to the diameter The tooth then falls into the notch, and thus 
of the scape-wheel. The extremities of the passes the roller ; and the next impulse tooth 
crutch form the pallets, the acting faces of n comes up to the pallet, on the point of which 

which are inclined planes ; while the parts on it acts with great advantage in consequence of 

which the teeth successively fall are cylindrical the long lever. As the successive impulses are 
surfaces, the radii of which are equal to O A. all given in the same direction, the balance 
The tooth, being received on this surface, slides necessarily makes two vibrations for each im- 
alongit without tending to accelerate or retard pulse given by the upright tooth. The chief 
the pendulum, until the pendulum arrives near advantage of this construction consists in there 
the middle of its vibration, when the inclined being only one pallet, and in the action being 
plane comes to the extremity of the tooth, and independent of great accuracy in the execution 
the tooth then begins to act upon the plane, of the teeth of the scape-wheel, which is in- 
and to turn the pallets, and consequently dispensable in the case of the escapements 
accelerate the pendulum. By this arrangement already described, and also for the lever es- 
the motion of the wheel continues only during capement, which in fact is only a modification 
the short time the tooth is sliding along the of the crutch. 

plane of the pallet, while during the rest of Detached Escapement. — The annexed dia- 
the vibration the tooth rests on the cylindrical gram, fig. 5, represents Earnshaw’s construe- 
surface, and the wheel stands still, or is dead ; tion. A is the main pallet 
whence this escapement is called the dead beat, projecting from the verge 
or the escapement of repose. In Hooke’s form, or arbor of the balance, 
where the. cylindrical surfaces are wanting, the concentric with which is 
impulse given to one pallet carries the opposite another small pallet, called 
with some force against the approaching tooth, the lifting pallet , which, 
and drives the wheel backward, or produces a when the balance is vibrating from A towards 
recoil ; and this force being applied at the ex- B, lifts a very slender spring B, and with it 
Ittinities of the vibrations, tends greatly to | the detent spring C, so as to set at liberty or 
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unlock the tooth D, the point of which rests 
on a ruby pin projecting from the detent spring 
C, and forming the detent. The point E of 
the principal pallet having passed the tooth F, 
the wheel moves forward by the action of the 
mainspring, until the next tooth G falls upon 
the ruby pin and is locked. The screw H 
serves to adjust the position of the detent and 
the strength of the locking. In the return of 
the balance, the pallet A passes easily by the 
detent spring by forcing back the slender spring 
B. As in the case of the duplex, the balance 
here makes two vibrations ■for each impulse. 

Maintaining Power . — In order that a clock 
or watch, when perfectly regulated, may con- 
tinue to indicate true mean time, it is necessary 
that it should have some contrivance for continu- 
ing the action while it is wound up. Various 
methods of accomplishing this have been de- 
vised. One of the simplest consists in the 
interposition of a spring between the fusee and 
the wheel impelled by it, a little inferior in 
force to the mainspring (or weight), so as to 
remain always bent until the pressure of the 
mainspring is removed by the action of winding, 
when it begins to act upon a fixed point on one 
side and the wheel of the fusee on the other, so 
as to propel the work for a short time with a 
force nearly equal to that of the mainspring. 

Some of the other parts of the mechanism, 
as the wheels for moving the minute and second 
hands, the striking part of a clock, and the 
repeating part of a watch, though they form a 
considerable part of the bulk of the machine, 
require no great refinement of invention or 
dexterity of construction, and will be better 
understood from the inspection of a common 
clock and repeating watch than from any de- 
scription which could be given. 

The history of the invention of clocks is 
very imperfectly known. By some it has been 
ascribed to Pacificus, archdeacon of Verona, in 
the ninth century, and by others to Boethius 
in the early part of the sixth. The Saracens 
are supposed to have had clocks which were 
moved by weights as early as the eleventh cen- 
tury ; and as the term is applied by Dante to 
a machine which struck the hours, clocks must 
have been known in Italy about the end of the 
thirteenth or beginning of the fourteenth cen- 
tury. It is said that the first clock made in 
England was furnished out of the proceeds of 
a fine imposed upon the chief justice of the 
King’s Bench in 1288, and that it remained in 
its original situation, in Old Palace Yard, as 
late hs the reign of Elizabeth. In the reign of 
Richard II. a large astronomical clock was 
made by Richard of Wallingford, abbot of St. 
Alban’s, which was regulated by a fiy. But 
the most ancient clock of which we possess any 
certain account wus erected in a tower of the 
palace of Charles V., king of France, about 
the year 1364, by Hemy de Wick, or de Vick, 
a German artist. A clock was erected ut 
Strasburg about 1370, at Courtray about the 
samo period, and at Spiro in 1396. In the 
following century public clocks appear to have 


existed in all the principal towns of Europe, and 
private ones to have come into very general use. 

The earliest clocks were doubtless very rude 
and imperfect instruments, and their present 
state of excellence mnBt have been attained by 
slow and successive improvements. Wheel 
work, set in motion by springs and weights, 
was known in the time of Archimedes ; and in 
order to have a timepiece it was only necessary 
to apply some contrivance to regulate the 
motion. For this purpose recourse was first 
had to a fly-wheel ; but it would soon be found 
that the fly, the action of which depends on 
the resistance of the air, would form a very 
imperfect regulator. The clock of Henry de 
Wyck, above mentioned, was regulated by an 
alternating balance, which was formed by sus- 
pending two heavy weights from a horizontal 
bar fixed at right angles to an upright arbor, 
and the movement was accelerated or retarded 
by diminishing or increasing the distance of 
the weights from the arbor. It had no regu- 
lating spring, and the action may consequently 
be supposed to have been very irregular; 
nevertheless, clocks regulated in this way were 
used for astronomical purposes by Walther, 
Tycho Brahe, Mcestlin, the landgrave of Hesse, 
and others. The capital improvement of the 
pendulum dates from about the middle of the 
seventeenth century ; but it is very uncertain 
by whom the application was first made or pro- 
posed. Galileo was the first who remarked, 
or' at least the first who formally announced, 
in his work on mechanics and motion, which 
was published in 1639, the isochronal property 
of oscillating bodies suspended by strings of 
the same length; and it has been pretended 
that he actually applied a pendulum to a clock 
for the purpose of observing eclipses and de- 
termining longitudes. There is, however, no 
absolute proof of this fact. Sanctorius, in 
his Commentary on Avicenna , describes an 
instrument to which he had applied a pendu- 
lum in 1612. Richard Harris is said to 
have constructed, in 1641, a pendulum clock 
in London for the church of St. Paul, Covent 
Garden. Vincenzo Galilei, a son of Galileo, 
is stated, on the authority of the Academy 
del Cimento , to have applied the pendulum 
in 1649. It was applied by Huygens iu 1666 ; 
and by Hooke, for whom the invention has 
been claimed, about 1670. But to whom- 
soever the merit may belong cf having first 
made the application, Huygens is unquestion- 
ably the first who accurately explained the 
theory of the pendulum ; and hence, perhaps, 
the invention of the pendulum clock has been 
usually ascribed to him. Huygens demonstrated 
that the vibrations in circular arcs are not in- 
dependent of the length of the arc, and that 
in order to obtain perfect isochronism, the ball 
of the pendulum must move in the arc of a 
cycloid ; and, ingeniously applying a property 
of the cycloid, of which he was the discoverer, 
namely that its involute is a curve similar to 
itself, he procured the requisite motion by 
causing the pendulum to vibrate between cy- 
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doidal ehee^s about which the upper and 
flexible part of the Suspending rod wrapped 
itself in its motion. But it was found that no 
practical advantage could be obtained from 
this beautiful contrivance; and, in fact, it was 
soon rendered unnecessaiy by the invention of 
the anchor escapement, which gives the means 
of rendering the arcs of vibration very small, 
in which case the error depending on the length 
of the arc becomes insensible. The application 
of the spiral spring to the balance is the un- 
doubted invention of Hooke. 

Another invention, which marks an epoch in 
the history of horology, is that of a method of 
counteracting the effect of changes of tempera- 
ture on the pendulum rod and balance. The 
mercurial compensation pendulum was invented 
by Graham about the year 1715. Graham 
likewise suggested the method of effecting the 
compensation, by means of the unequal expan- 
sions of different metals, an idea which was 
subsequently realised by Harrison in the con- 
struction of the gridiron pendulum, which is 
now very generally used. The compensating 
apparatus in the watch balance depends upon 
the same principle, but the mechanical arrange- 
ment is necessarily very different. [Balance.] 
For full information on this subject, the 
reader is referred to the following works: 
Denison, Rudimentary Treatise on Clocks ; 
Berthoud, Essai sur PHorlogerie ; Id. Histoire 
de la Mlsure du Terns ; Cumming's Elements 
of Clock and Watch Work; Derliam’s Artificial 
Clock maker; Harrison’s Principles of his Time- 
keeper; Earn shaw’s Explanations of Time- 
keepers ; Reid’s Treatise on Clock and Watch 
Making ; the art. 1 Horology ’ in the English 
Cyclopaedia ; Beckman’s Hist, of Inventions, &c. 

Horopter. The surface of single vision 
corresponding to any given binocular parallax 
is thus named. 

Horoscope (Gr. &poa k6wos, from &pa, an hour , 
and <TKoir&, I observe). A representation of the 
aspect of the heavens and positions of the 
celestial bodies at a particular moment, drawn 
according to the rules of the imaginary science 
of astrology. Thus the aspect of the heavens 
at the moment of the birth of an individual is 
his horoscope, and supposed to indicate his 
future destinies. [Astrology.] 

Horse. [Equus.] 

Horse. In Nautical affairs, a foot-rope to sup- 
port the feet of the seamen while leaning over 
a yard or boom to furl the sail. Also, a rod or 
rope along which the edge or the corner of a 
sail traverses by means of hanks. 

Horse Artillery. [Artiller?.] 

Horse Fly. [Hippobosca.] 
Horse-chestnut. Msculus Hippocasta - 
mtm. The seeds of this tree contain a consi- 
derable quantity of starch, accompanied by a 
peculiar bitter principle, tannin, and mucilage. 
Attempts have been made to separate the 
starch for domestic purposes, but hitherto 
without much success. According to Flandin 
(Comptrs Rcndtts rxvii. 391), when the peeled 
and bruised chestnuts are well kneaded in a 
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very dilute solution of carbonate of soda, 
the starch separates, and after having been, 
well washed becomes nearly tasteless. A bit- 
ter substance called arayroscin has been ex- 
tracted from the horse-cnestnut by Rochleder. 
[JEsouline.] 

Horse-power* The unit adopted in esti-. 
mating the power of steam engines. It is of 
the dynamic value of 33,000 lb. raised one foot 
high per minute. In buying engines a certain 
area of piston was supposed to represent a 
horse-power, and in Watt’s early engines the 
dynamic and commercial units were nearly 
equivalent. This is, however, no longer the 
case, and in some modern engines the dynam- 
ical or indicated horse-power is aB much as nine 
times greater than the nominal or commercial 
power. [Steam Engine.] 

Horseradish. The root of the Cochlearia 
Armor ada, which when scraped is often eaten 
as a condiment and an ingredient in sauces. 
It has a place in the Materia Medica as a sti- 
mulant, and a compound spirit and compound 
infusion are directed in the Pharmacopoeia : 
the latter very soon becomes putrid, and neither 
are useful. The root of aconite has occasion- 
ally been accidentally substituted for that of 
the horseradish, and has proved fatal. 

Horticulture (Lat. hortus, a garden , and 
colo, I cultivate ), The culture of the kitchen 
garden and orchard. In the kitchen garden 
are cultivated all kinds of root, herb, flower, 
and fruit, used in cookery ; and in the 
orchard the more hardy fruits used in cookery, 

I and in the dessert. The finer fruits are grown 
against espaliers, walls, hot walls, or under 
glass. The chief difference between horticul- 
ture and agriculture is, that in the former 
the culture is performed by manual labour in a 
comparatively limited space called a garden ; 
while in the latter it is performed jointly by 
human and animal labour in fields, or in 
an extensive tract of ground called a farm. 
[Gardening; Agriculture; Farming.] 

Hortus Siccus (Lat. a dry garden). A 
collection of dried plants preserved in hooks 
or papers. 

Horns or Hor-apollo. In Egyptian My- 
thology. [HARPOC RATES.] 

Hosanna (Heb.). An exclamation, signi- 
fying literally save now. This Hebrew word 
occurs only once in the Old Testament, viz. 
Psalm cxviii. 25. This psalm is the last of 
those which compose the great Hallel. It was 
commonly adopted in the Christian church. 

Hospital (Fr. hdpital, from Lat. hospitium, 
a place for lodging strangers). A building 
for the leception of persons incapable of taking 
care of themselves, or of procuring medical as- 
sistance. Many of the charitable institutions 
of Great Britain are called hospitals , as Christ’s 
Hospital, London, Heriot’s Hospital, Edinburgh. 
The English medical hospitals are incorporated 
bodies possessed of great wealth, which is ex- 
pended in the support of medical schools. 

Hospital OangTcne. A species of ul- 
cerating gangrene, peculiarly characterised by 
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Ha infections naturq, and ita tendency to 
attack wounds or nIobbb in crowded and ill- 
ventilated hospitals. 

Hospitaller (Ft ; Lat. hospitium). In its 
original acceptation, this name was applied 
to certain religious bodies, who held it their 
duty to provide lodging and entertainment for 
persons engaged in pilgrimages. One of the 
most celebrated institutions of this kind was 
that at Jerusalem, which gave its name and 
origin to the Knights Hospitallers — instituted 
about the end of the eleventh or the beginning 
of the twelfth century. They soon afterwards 
settled in England, and gradually attained a 
degree of wealth and importance unequalled 
in the history of similar bodies. They fol- 
lowed the rule of St Austin, and wore a black 
habit with a white cross upon it. At their 
original institution they wen styled Knights 
of St John of Jerusalem; afterwards Knights 
of Rhodes, and again Knights of Malta; 
these two islands having been successively 
conferred on them by different monarchy 
[St. John of Jssosalek, Knights of.] 

Hospftttnwi (Lat). This word signifies in 
general a place or inn for the reception of 
strangers, in which sense it is used by old 
writers; but it is in modem times almost 
wholly restricted to the celebrated inns on 
St Bernard, and St Gotthard, in Switzerland 
to which travellers to and from Italy resort 

Bocpodar (Slavonic). The lieutenants ap- 
pointed by the Porte to govern the two Christian 
principalities of Moldavia and Wallachia are so 
called in the Levant By the treaty of Adria- 
nopie between Prussia and Turkey (1829), 
these officers were to hold their appointments 
for life, and pay a fixed annual tribute. Under 
the treaty of Paris, 1866, and by the subsequent 
arrangement of 1861, acceded to by the Porte, 
the principalities have been formed into one pro- 
vince, named Roumania, under a single prince. 

Boat (from the Latin hostia, a victim). In 
Theological language, the bread and wine under 
the appearance of which the Roman Catholics 
conceive the 1 body and blood of Christ to be 
present upon the altar. The elevation of the 
Host is a ceremony prevalent in all Catholic 
countries, in which tne consecrated elements 
are raised aloft aufi carried in .procession 
through a church, or even through the streets 
of a city. On these occasions the people fall 
on their knees and worship the Host. The 
origin of the custom is dated from the twelfth 
century, when, it is said, it was thought neces- 
sary to make this public and conspicuous de- 
claration .of the Eucharist on the occasion of 
the promulgation of the opinions of Beren- 
garius against transubstantiation. 

Hostage (perhaps from Lat. obscs, obsidis, 
through the Low Latin form obstagius). A 
person left as surety for the performance of the 
articles of a treaty. The practice of taking 
hostages is now almost unknown in the mutual 
relations of civilised communities ; but was for- 
merly so common as to have given rise to many 
questions in the law of nations. Hostages were 
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divided into principal and accessory ; the latter 
being where it is expressly stipulated by treaty 
that thehostage shall be answerable for the event 
One of the points debated among civilians on 
t hi s subject was, whether such a hostage could 
lawfully stake his life, and whether in the event 
of his doing so it was lawful to take it The 
affirmative was argued from the most ancient 
example of hostageship on record, Reuben’s 
words to Jacob, * Slay my two sons if I bring 
not Benjamin back.’ According to Philip de 
Comines, the Liegois having {given hostages to 
Charles duke of Burgundy, with express power 
to put them to death in the event of an infrac- 
tion of the treaty, and that event having taken 
place, it was much debated in the council 
whether the power ehonld not be carried into 
execution; but after much discussion their 
lives were spared. It has also been questioned 
whether a hostage can be delivered up against 
his will: Grotius decides in the affirmative. 
The extent of the rights of conquerors over 
hostages, the events which may dissolve their 
obligation, the effect of their escape upon the 
convention between the principals, and other 
points of the subject, are treated at length by 
writers on national law. 

Bot Blast. The stream of heated air forced 
through a furnace is known by the name of the 
hot blast, when the temperature of the air is 
made about 300, 400, or even 600 Fahr. The 
effect of this, m the iron furnace, is the pro- 
duction of a greater quantity of metal from the 
ore ; but the texture of the metal is impaired. 

■tot Sbot. Common shot heated in a fur- 
nace, and fired against shipping and combustible 
material. When shot are heated, it is neces- 
sary to reduce the charge of powder. 

Bot Well. The reservoir for the water 
pumped out of the condenser of a steam engine 
by the air-pump. 

Hetebpot. In Law, a blending or mixing 
together of lands given in marriage with lands 
in fee falling by descent. As if A had two 
daughters, and gives a third part of his lands 
in marriage with one of them to her husband, 
and dies seised of the other two thirds : in order 
to acquire any farther share of these lands, the 
married daughter must bring the lands first 
given into hotchpot ; that is, she must renounce 
the gift, and allow the land to be confounded 
with the rest, in order that she may inherit 
her whole share ; otherwise hor sister will have 
the remaining two thirds of the lands. There 
is also a rule of hotchpot with respect to the 
distribution of personal property within the 
stat 22 & 23 Ch. II. c. 10 ; as, where a certain 
sum is to be raised and paid to a daughter for 
her portion by a marriage settlement, if the 
daugnter would have any farther share of her 
father’s personal estate she must bring this 
money into hotchpot, and allow it to form part 
of the distributable residue. 

Botel (Fr. ; Old Eng. hostel, from Lat hoepi- 
tium). This word signifies, in a general sense, 
a large inn for the reception of strangers ; but in 
France it is appliod especially to the residences 
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of the king , nobility, or other parsons of rank : 
or it is used synonymously with hospital, as 
the Hotel Dieu, Hdtd dea Invalided, &c. 

BettumM. A general term for the glass 
structures used in Gardening, and including 
stoves, greenhouses, orangeries, and conserva- 
tories. Pits and frames are garden structures 
with glass roofs, with* the sides and ends of 
masonry or wood, but they are generally so 
low as not to admit of being entered, and 
thip seems to prevent them from being included 
under the term hothouse. [Stove ; Green- 
house ; Pits and Frames.] 

Rotpresslng. In Printing, a mode of 
giving a glossy appearance to books. The 
printed sheets are placed between glazed or 
milled boards to a thickness together of about 
five inches, and laid on two cold iron plates at i 
the bottom of a hydraulic or screw press, then 
a cold plate, a hot plate, another cold plate, a 
further supply of sheets between glazed boards, i 
and so on till the press is full. The press is 
then pumped up, or screwed down with a 
powerful lever, and left for a short time. 

Mettentota. The inhabitants of the 
southern extremity of Africa. They exhibit 
many and manifest points of dissimilarity with 
the pure negroes, with the Caffres, and with 
the other indigenous African races. They are 
usually of small size, of a dusky olive com- 
plexion; high cheek-bones, and crisp woolly 
hair. Some of them, as the Griquas, are much 
mixed with European blood from the Dutch 
Boers. The Hottentots are on the whole 


docile, and some have been disciplined as 
soldiers for the purpose of defence against the 
other aboriginal tribes. 

Hotwall. In Gardening, walls for the 
growth of fruit-trees, which are built with flues 
or other contrivances for being heated in severe 
weather, .so as to facilitate the ripening of the 
wood or the maturation of the fruit The most 
common form of hotwalls is that in which flues 
or tunnels are conducted through them, into 
which the smoke and heated air from fires are 
made to ascend from a furnace at the bottom 
of the wall to a chimney on the top ; but in 
some cases hotwalls are formed by constructing 
the entire wall hollow, tying the two sides 
together by cross-stones or bricks, and intro- 
ducing heat by means of pipes of metal con- 
taining steam or hot water alon£ the bottom of 
the vacuity, the heat of which nses to the top 
of the wall, and heats every part in its progress. 
In all climates north of the meridian of London, 
hotwalls are of great use for ripening fruits and 
young Bhoots, and proserving tender plants. 
[Wald.] 

Sound (Ger. hund, Gr. kiW). It is not 
easy to determine from what original stock 
English hounds have sprung. [Canis.] The 
several varieties in this country have during 
the last century been diminishing in number, and 
are now reduced practically to three— the fox- 
hound, the harrier, and the beagle. The stag- 
hound, now nearly extinct, is a mongrel blood- 
hound ; the latter to produce this variety being 
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crossed seemingly with some lighter anzmal, 
as a greyhound or a lurcher. The foxhound 
is also sprung from a graft on the old Eoghafo 
bloodhound, apparently within the last 150 
years. The harrier, now being different from 
the harriers of half a century back, may be con- 
sidered as a miniature foxhound. The beagle, 
an animal with great beauty of form, is now 
nearly extinct *, as a hunting dog, it is com- 
paratively useless, being noisy, and apt to 
dwell on the scent, while the game is escaping. 
The greyhound is no longer classified among 
dogs used in chase, since he has been deprived 
of the necessary faculty of smell (Stonehenge,, 
The Greyhound in 1864.) The terrier, pro- 
bably so called from his eagerness to get under 
ground, no longer accompanies foxhounds, as 
foxes are not so often digged for as formerly. 
(Encyclopedia BriUmmm, nv. * Hound.’) 

Rounds. In Maritime language, the pro- 
jecting parts of the sides of the mast, near its 
head, which, like shoulders, s uppo r t the rigging. 

Hour (Lat. bora. Or. In its general 

acceptation, denotes the tw e nty- fourth put of 
a mean solar day, or of the time in which the 
earth makes a complete revolution in respect of 
the sun. The division of the artificial day, or 
time from sunrise to sunset, into twelve equal 
parts, belongs to the remotest ages of antiquity 
(Goguet, Origine dea Loix „ £c.) ; jthe division 
of the night into the same number of parts 
was introduced at Borne in the tune of the 
Punic ware. The Italians make the day com- 
mence at sunset, and reckon on to twenty-four 
hours, or to the succeeding sunset. Astrono- 
mers reckon twenty-four hours from mid- 
| day to midday ; but in the civil reckoning only 
twelve hours are counted, namely from midnight 
to midday, and from midday to midnight. 
The hours whioh result from the division of the 
artificial day/into twelve parts are called tempo- 
rary hours, from being of unequal lengths at 
the different seasons of the year. 

Roar Angle of a Reavenlj Body. 
The angle at the pole between the celestial 
meridian and the circle of declination passing 
through the place of the body. 

Roar Circles. [Horary Circles.] 

Boars. In Mythology. [Hors.] 

Boars, Canonical. The seven hours of 
prayer, observed, it is said, by the Catholic 
church since the fifth century ; chiefly in monas- 
teries. The number seems before that time 
to have varied, although some peculiar seasons 
of the day and night were always set apart for 
this observance. They became finally freed at 
seven by the rule of St. Benedict; a number, 

the words of David (Psalm cxix.), • Seven times 
a day will I praise Thee.’ These hours are 
termed, in the language of the Latin church, 
matins, prime, terce , nones, vespers , compline or 
completorium, which last takes place at mid- 
night. At the time of the Reformation the 
canonical hours were reduced in the Lutheran 
church to two, morning and evening ; the ( re- 
formed ’ church never observed them. (Bing- 
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ham’s Ant. Boot. 6 ; Ersch and Gruber’s Encyd. Tyne, the immediate colliery being called WaHs- 
‘ Horse.’) end, and hence the origin ofthe designation 

Bonr-flait. A species of chronometer or Wallsend to distinguish the best household 
clepsydra, measuring intervals of time by the fire-coal. It is also obtained from the various 
running of water or sand from one glass into collieries of Percy Main, Walker, Heaton, Wil- 
another. . lington, &c., on the Tyne, and from the Hutton 

Bouris. The name given by Europeans to seam on the Wear, 
the imaginary beings whose company in the Household, The Queen’s. The chief offi- 
Mohammedan paradise is to form the principal cere of the queen's household are : 1. The lord 
felicity of the believers. The nAme is derived steward ; in whose office are the treasurer and 
from hfir al oyfin, signifying black-eyed. They comptroller of the household, &c. 2. The lord 
are represented in the Koran as most beautiful chamberlain, under whom are the vice-cham- 
virgins, not created of day, like mortal women, berlain, lords in waiting, grooms in waiting, 
but of pure musk ; and endowed with im- gentlemen of the privy chamber, yeomen of the 
mortal youth, and immunity from all disease, guard, gentlemen pensioners, Ac. a. The master 
(Koran, chap. lv. lvi. Sale’s translation ; and of the horse. The mistress of thfe robes is at 
the Prel. Discourse, s. 4.) the head of the ladies of the queen’s household. 

Bouse (Ger. haus). A human habita- and has under her regulation the duties be- 
tion above the ground. Amongst eastern and longing to the bedchamber, and the rotation of 
southern nations, houses are usually found to service of the several ladies, viz. eight ladies 
be flat at the top, with the ascent to the upper of the bedchamber, eight bedchamber women, 
storey by steps on the outside. As we proceed eight maids of honour. 1 

towards the north, a declivity of the roof be- Bouseliold Troops. [Guards.] 
comes necessary to throw off the rain and snow, Bouselaolder. In Law, the occupier of a 
which are of greater continuance than in lower house. Where the right of voting for members 
latitudes. Among the ancient Greeks and of parliament is in inhabitant householders, it 
Itomans, the houses usually enclosed a quadran- has been settled by a current of decisions that 
gular area or court open to the sky. This no one is to be considered as such who does not 
part of the house was by the Romans called the possess the exclusive right to the use of the 
impluvium, or the cavcedium, and was provided outward door of the building. He retains the 
with channels to carry off the water into the character, however, although by taking inmates 
sewers. (Smith’s Dictionary of Greek and he may for a time have relinquished the exer- 
Roman Antiquities , s.v. ‘ Domus.’) The word cise of that exclusive right. The outward 
house is used in various ways ; as in the door, to satisfy this description, need not be a 
phrase a religious house , by which either the door opening on the public way ; a room or set 
buildings of a monastery or the community of of rooms having a separate and exclusive out- 
persons inhabiting them may be designated, ward door (as chambers in one of the Inns of 
In the middle ages, when a family retired to the Court) may in the eye of law constitute a 
lodge connected with the mansion, or to their house. The same principle is followed in 
country seat, it was called keeping their secret criminal law, where to constitute the offence of 
house. (Northumberland Household Booh. See burglary, it is necessary that a house shall have 
also Domestic Architecture in England : Oxford, been broken and entered. 

Parker.) Houeleek (A.-Sax. leac, a leek or plant). 

Boose of Commons. [Parliament.] The Semper vivum tectorum of botanists, a plant 
Bouse of Correction. A prison for the forming rosulate tufts of succulent leaves, from 
punishment of idle and disorderly persons, which Arise stout flower-stems bearing pink 
vagrants, trespassers, &c. ; regulated by 4 Geo. polype talous star-shaped flowers. It is com- 
IV. c. 64 ana other statutes. [Bridewell; monly met with in this country on cottage 
Prison.] roofs and old walls, and is esteemed by country 

Bouse of Lords, [Parliament.] people for its cooling properties. 

Bousebold Brigade. The household Bousing. In Architecture, the space taken 
troops, consisting of the two regiments of out of one solid, to admit of the insertion of 
life guards, the royal horse guards, and the another, is called a housing . 
three regiments of foot guards, are so called. Bowel. . An open shed for sheltering cattle, 
These troops perform the special duties of for protecting produce or material of various 
honour about the person of the king or queen. - kinds from the weather, or in which are per- 
Boosehold Coal. The coals best suited formed various agricultural operations during 
for domestic use are those which bum in a heavy rains, falls of snow, or severe frosts, 
steady and uniform manner, leaving a black In common language, the term is generally 
cinder and little ash, and giving out the greatest applied to the meanest kind of cottages, 
quantity of hept. The district affording this Bowen. The inflation of the stomach and 
kind of Coal in the north of England extends intestines of cattle in consequence of the im- 
from the Tyne to the Wear, and from the last perfect digestion and fermentation of their 
river to Castle Eden, and occupies another area food. [Tympanitis.] 

about Bishop Auckland. # Howltaer (Ger. naubitze, Fr. obusier). A 

The best household fire-coal was for many piece of ordnance used for throwing shells, 
years produced from the High Main Coal of the Howitzers are shorter, and have much less 
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▼eight of metal, than gone of the same calibre. 
[Osdnanob.) 

Boy {Dutch, buy). A small vessel having 
generally one mast, and ordinarily used for the 
carriage of luggage to and from larger vessels 
and the shore. 

Hubert, Order of Saint, The highest 
Bavarian order of knighthood, founded in 1444. 

Bucko. A species of trout (Safono Hucho) 
found in the Save, Laybach, and other rivers 
tributary to the Danube : it attains a weight of 
about three pounds. * The skin of this fish is 
thick; the scales smaller than those of the 
common trout, and the pectoral fin has four 
spines more, which I think enables it to turn 
with more rapidity. Fried or roasted, he is a 
good fish ; his flesh is white, bnt not devoid of 
curd, and though rather softer than that of a 
trout, I have never observed in it that muddi- 
ness or peculiar flavour which sometimes occurs 
in trout even in perfect season.’ (Davy’s Sal- 
mania. ) 

Huckaback (Tent huycke, a covering). 
A coarse table linen or towelling, having the 
weft alternately crossed, so as to produce a 
raised pattern. 

Bus and Cry. In Law, the common 
process of pursuing a felon. This custom is 
of ancient origin, and evidently arose from the 
practice of pursuing the offender with a loud 
outcry, that all might try to bring him to 
justice. 

Huguenots. In French History, a name 
given m the sixteenth century to the Protes- 
tants or Calvinists of France. The writers of 
that time were not acquainted with the true 
derivation of this popular nickname, to which 
they assigned various absurd- etymologies; it 
is, undoubtedly, a corruption of the German 
Eidgenossen, signifying the Swiss confederates. 
Geneva was the literary and ecclesiastical 
metropolis of the French reformed ; and conse- 
quently they were naturally confounded, in the 
eye of the Catholic populace, with the Swiss, 
who supported that republic by their alliance. 
After a long period, during which they increased 
in numbers in spite of occasional persecution 
(under Francis I. and Henry II.), a large 
party of the Huguenots took part in the 
conspiracy of Amboise in 1560 ; and although 
the free exercise of their religion was secured 
to them by the edict of January 1562, yet they 
were driven by the violations of that edict 
to take up arms against the government of 
Francis II. in the same year. At that period 
their leaders were of the houses of Bourbon 
{king of Navarre and prince of Cond6) and 
Chatillon (the Admiral Coligny). They were 
powerful in numbers, and still more in wealth 
and consequence. A very large proportion of 
the higher nobility, and of the middle nobility 
and gentry, especially in the central and south- 
western parts of France, the whole or greater 
part of the population in Borne towns, as 
Rouen, La Rochelle, Dieppe, Nisraes, and, 
finally, a large body Among the peasantry in 
borne districts, especially of the south, whore 
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the doctrines, of the Albigeois were never frilly 
extinguished, belonged to their party. But 
during the religious wars of the sixteenth 
century they gradually lost ground under the 
increasing zeal and fanaticism of the great 
Catholic body; and after the conversion of 
Henry IV. most of their chiefs among the 
nobility successively abandoned the faith. 
They sustained two civil ware in the following 
century against Louis XIII., which cost them 
the loss of the strong places which they had 
held, and of many of their privileges. The 
history of the Protestant church in France 
then ceased to be the history of a political 
party ; and the name of Huguenots, about the 
same time, began to pass out of ordinary nse. 
De Thou, Davila, DAubigny, Lanoue, are 
perhaps the most valuable of the many con- 
temporary historians of the sixteenth century. 
Among modem compilations, see Smedley’s 
History of the Religious Wars of France ; 
Sismondi, vols. xvi. to xx. ; Michelet, ‘ Guerres 
de Religion,’ a division of his History of 
France ; Browning’s History of the Hugonots 
from the Edict of Nantes, 1839. 

Hulssler (Fr. from the old word huis, a 
door; whence our usher). Executive officers 
in the French courts of justice, whose original 
function was to keep the door of the tribunal. 
Such officers were styled by the Romans 
apparitores , cohortales , exsecutores , and by a 
variety of other names. In Franoe the huis- 
siers were originally a subdivision of the 
general class of eervientes , sergens ; but after- 
wards the latter came to be called indiscri- 
minately huissiers. Their functions are now 
numerous and important. They give notice on 
behalf of and execute the processes of the 
courts to which they are attached, both civil 
and criminal. Those of the Court of Cassa- 
tion are appointed by itself; those of the 
cours d’appel and other tribunals by the govern- 
ment. The officers termed k uissiers-prist urs, 
or commis8aire8-priseurs, are employed as ap- 
praisers at public sales. (Bouillet, Dictionnaire 
Universel.) 

Hulk. The name given to old ships laid 
by as unfit for further seagoing service, and 
used as d6p6ts for coal, sailors, &c. The hulks 
near Woolwich consisted formerly of old ships 
to which convicts were sent previously to their 
departure from the country. 

Hull. The body of a ship, exclusive of the 
masts, rigging, &c. 

Hull down expresses that the hull of the ship 
is concealed by the convexity of the sea. 

Humanitarian (Lat. humanitas). A term 
sometimes applied to those who deny the di- 
vinity of Christ, and assert Him to have been 
mere man. This, however, is more than the 
word exactly signifies; and thp term Psilan- 
thropist, or mere Humanitarian, has been sug- 
gested as conveying the idea more precisely. 
[Socinian ; Unitarian.] 

Humanities (Lat. humanitas). A word 
employed until lately in European schools and 
colleges of various nations, to signify grammar, 
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rhetoric, and poetry, including the study of the 
ancient classics. It may be regarded as syno- 
nymous with polite literature. A student in 
humanities (liters human iores) was termed a 
humanist. 

Humble See. [Mellifbra.] 
HumboMtlzke (so called in honour of Baron 
Humboldt). A native oxalate of iron. It oc- 
curs in yellow capillary crystals, also botryoidal, 
fibrous, granular, or earthy. 

Humerus (Lat.). The bone of the arm. 
The first of the radiated system of bones of the 
anterior extremity, articulated with the scapula 
in the vertebratcd animals. In Entomology, 
Mr. Kirby so calls the third joint of the ante- 
rior pair of legs in Hexapod insects. 

Humic Held or Bumine (Lat. humus, the 
around). The peculiar brown matter which 
may be obtained from bog-earth, peat, and turf, 
and which may also be extracted from most 
soils, where it is derived from the slow decay 
of plants ; it is also contained in brown decayed 
wood, and in the brown exudations of the bark 
of certain trees, more especially in that of the 
elm, or vlmine. By the action of several chemi- 
cal agents on different organic bodies, a similar 
substance is frequently produced. It contri- 
butes to the fertility of soil, chiefly, perhaps, in 
consequence of its absorptive power in regard 
to ammonia. 

Humlfusus (Lat. humus, the ground \ and 
fundo, 1 'pour or spread out). In Botany, de- 
notes the spreading of plants over the surface 
of the ground : procumbent. 

Hamiriaoea (Humirium, one of the ge- 
nera). A natural order of arborescent or 
shrubby Exogens, placed by Lindiey in the 
Erical alliance, and inhabiting Brazil, but not 
very well understood. They differ from MHi- 
aette in their albuminous seeds and their slender 
embryo ; agreeing in the latter respect, and in 
their balsamic wood, with Styracca. Humirium 
fioribundum yields, on being wounded, a liquid 
yellow balsam, called Balsam of Umiri, some- 
what resembling Balsam of Tolu. H. balsami- 
firum also yields a balsam used for perfumery 
and in medicine. 

Humite. A variety of Chondrodite, named 
in honour of Sir Abraham Hume, in whose col- 
lection it was first noticed as a distinct species. 
It occurs in minute shining crystals, generally 
of a yellowish or deep reddish-brown colour, in 
ejected masses of a granular or crystalline rock 
on Monte Somma. [Chondboditb.I 
Humming Bird. [Teochilub.] 
Hummock. A level sheet of ice . A cir- 
cular mound seen at a distance is also so called. 

Humoral Pathology. The doctrine which 
refers disease to 2 morbid condition of the 
humours or fluids of the body, as opposed to 
nervous pathology , which refers them to the 
nervous energy resident in the solids. 
Humour. [Wit.] 

Humours of the Bye. |Eyb.] 
Humulus (Lat. humus, the earth). The 
Common Hop is the Humulus Lupulus of 
botanists. [Hop.] 
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Hundred (connected with Lat oentum). A 
hundred is a territorial division, having for its 
object the more convenient and efficient adminis- 
tration of justice ; anciently subsisting in other 
countries, particularly France and Lombardy, 
as well as in England, and adopted in this 
country as the subdivision of a county. The 
institution of the hundred, as well as that of the 
countv and ty thing, is, upon no precise authority, 
usually referred to the reign of Alfred ; but it 
is probable that the division was of an older 
date, and that it was not introduced into all 
parts of England at the same time. Having 
originated in the south, it was subsequently 
applied to the divisions previously established 
in the northern comities under the name of 
wapentakes. To each hundred belonged a 
court baron, similar in tike nature and extent of 
its jurisdiction to the county court, and also a 
court leet [Lekt] ; both of which were usually, 
and by the common law, held either by the 
sheriff, or by a deputy ear steward having autho- 
rity under him. But in some eases the juris- 
diction of the court baron and court leet, or of 
one of them, within the hundred, was by special 
grant of the crown vested in private persons, 
and exercised by them or their deputies. The 
essential use of the hundred was in the liability 
of the hundreders, when offences were com- 
mitted within their district, either to produce 
the offender, or make good the damage. This 
liability, much restricted by statute, still sub- 
sists in certain cases of riotous and wilful 
mischief. 

Hundredweight. A denomination of 
weight containing 112 pounds. It is subdivided 
into 4 quarters, each containing 28 pounds. 
[Weights.] 

Hunger (Ger.). The sensation in the region 
of the Btomach arising from the want of solid 
food : in intensity it varies considerably in dif- 
ferent individuals, end is sometimes attended by 
pain and windy rumblings in the epigastrium. 
When severe, hunger is attended by alow re- 
spiration and circulation, and diminution of the 
heat of the body and of the secretions. The 
return of hunger is accelerated by exercise and 
fatigue, and by a low temperature. In debili- 
tated constitutions excessive hunger should be 
carefully avoided ; and in any case, the effects of 
fasting may prove prejudicial to the functions of 
the stomach. 

Hunters. Venantes. A tribe of spiders are 
so called which are incessantly running or leap- 
ing about in the vicinity of their abode, to chase 
and seize their prey. 

Hura (the South American naro^). The 
Sandbox-tree, H. crcpitans y indigenous in South 
America, grows thirty to forty feet high, and 
produces hard- shelled furrowed fruit aslargeas 
an orange, which when ripe and exposed to a 
dry atmosphere bursts with a loud snarp crack 
like the report of firearms. A purgative oil is 
obtained from the seeds; and a venomous 
milky juice abounds in all parts of the plant. 

Buruulftte. A phosphate of iron and man- 
ganese found at Huraux, in the Haute Vienne. 
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weight of metal, than guns of the same calibre, tne doctrines, of the Albigeois were never fully 
[Obdnancb.] extinguished, belonged to their party. But 

Boy {Dutch, huy). A small vessel having during the religious wars of the sixteenth 
generally one mast, and ordinarily used for the cdntury they gradually lost ground under the 
carriage of luggage to and from larger vessels increasing zeal and fanaticism of the great 
and the shore. Catholic body ; and alter the conversion of 

Bubert, Order of Saint. The highest Henry IV. most of their chiefs among the 
Bavarian order of knighthood, founded in 1444. nobility successively abandoned the faith. 

BnOlio. A species of trout ( Salmo Hucho) They sustained two civil wars in the following 
found in the Save, Laybach, and other rivers century against Louis XIII., which cost them 
tributary to the Danube: it attains a weight of the loss of the strong places which they had 
about three pounds. ‘ The skin of this fish is held, and of many of their privileges. The 
thick; the scales smaller than those of the history of the Protestant church in France 
common trout, and the pectoral fin has four then ceased to be the histoiy of a political 
spines more, which I think enables it to turn party ; and the name of Huguenots, about the 
with more rapidity. Fried or roasted, he is a same time, began to pass out of ordinary use. 
good fish ; his flesh is white, but not devoid of De Thou, Davila, D’Aubigny, Lanoue, are 
curd, and though rather softer than that of a perhaps the most valuable of the many con- 
trout, I have never observed in it that muddi- temporary historians of the sixteenth century. 
ness or peculiar flavour which sometimes occurs Among modem compilations, see Smedley’s 
in trout even in perfect season/ (Davy’s Sal- History of the Religious Wars of France ; 
monia.) Sismondi, vols. xvi. toxx.; Michelet, ‘ Guerres 

Huckaback (Teut. huycke, a covering), de Religion,’ a division of his History of 
A coarse table linen or towelling, having the France ; Browning’s History of the Hugonots 
weft alternately crossed, so as to produce a from the Edict of Nantes, 1839. 
raised pattern. Huissler (Fr. from the cld word huis, a 

Hue and Cry. In Law, the common door ; whence our usher). Executive officers 
process of pursuing a felon. This custom is in the French courts of justice, whose original 
of ancient origin, and evidently arose from the function was to keep the door of the tribunal, 
practice of pursuing the offender with a loud Such officers were styled by the Romans 
outcry, that all might try to bring him to appanritores , cohortales , exsecutores , and by a 
justice. variety of other names. In Franoe the huis- 

Huguenots. In French Histoir, a name Biers were originally a subdivision of the 
given in the sixteenth century to the Protes- general class of servientes, sergens ; but after- 
tants or Calvinists of France. The writers of wards the latter came to be called indiscri- 
that time were not acquainted with the true minately huissiers. Their functions are now 
derivation of this popular nickname, to which numerous and important. They give notice on 
they assigned various absurd' etymologies; it behalf of and execute the processes of the 
is, undoubtedly, a corruption of the German courts to which they are attached, both civil 
Eidgenossen, signifying the Swiss confederates, and criminal. Those of the Court of Cassa- 
Geneva was the literary and ecclesiastical tion are appointed by itself; those of the 
metropolis of the French reformed ; and conse- cours d’appel and other tribunals by the govern- 
quentfy they were naturally confounded, in the ment. The officers termed huissiers-priseurs :, 
eye of the Catholic populace, with the Swiss, or commissatres-priseurs, are employed as ap- 
who supported that republic by their alliance, praisers at public sales. (Bouillet, Dictionnaire 
After a long period, during which they increased Universel. ) 

in numbers in spite of occasional persecution Bulk. The name given to old ships laid 
(under Francis I. and Henry II.), a large by as unfit for further seagoing service, and 
party of the Huguenots took part in the used as d£p6ts for coal, sailors, &c. The hulks 
conspiracy of Amboise in 1560; and although near Woolwich consisted formerly of old ships 
the free exercise of their religion was secured to which convicts were sent previously to their 
to them by the edict of January 1562, yet they departure from the country, 
were driven by the violations of that edict Boll. The body of a ship, exclusive of the 
to take up arms against the government of masts, ruling, &c. 

Francis 11. in the same year. At that period Hull down expresses that the hull of the ship 
their leaders were of the houses of Bourbon is concealed by the convexity of the sea. 

(king of Navarre and prince of Cond6) and Humanitarian (Lab humanitas). A term 
Chatillon (the Admiral Coligny). They were sometimes applied to those who deny the di- 
powerful in numbers, and still more in wealth vinity of Christ, and assert Him to have been 
and consequence. A very large proportion of mere man. This, however, is more than the 
the higher nobility, and of the middle nobility word exactly signifies ; and thp term Peilan- 
and gentry, especially in the central and south- thro pint, or mere Humanitarian, has been sug- 
western parts of France, the whole or greater gestcd as conveying the idea more precisely, 
part of the population in some towns, as [Socinian; Unitarian.] 

Rouen, La Rochelle, Dieppe, Nisraes, and, Barnaul ties (Lat. humanitas). A word 
finally, a large body among the peasants in employed until lately in European schools and 
some districts, especially of the south, where colleges of vurious nutions, to signify grammar, 
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rhetoric, and poetsy, including the study of the 
ancient classics. It may be regarded as syno- 
nymous with polite literature. A student in 
humanities (liters humaniores) was termed a 
humanist. 

Bumble Bee. [Mellifbra.] 
Bumboldtfne (so called in honour of Baron 
Humboldt). A native oxalate of iron. It oc- 
curs in yellow capillary crystals, also botiyoidal, 
fibrous, granular, or earthy. 

Humerus (Lat.). The bone of the arm. 
The first of the radiated system of bones of the 
anterior extremity, articulated with the scapula 
in the vertebratcd animals. In Entomology, 
Mr. Kirby so calls the third joint of the ante- 
rior pair of legs in Hexapod insects. 

Humic Acid or Humine (Lat. humus, the 
around ). The peculiar brown matter which 
may be obtained from bog-earth, peat, and turf, 
and which may also be extracted from most 
soils, where it is derived from the slow decay 
of plants ; it is also contained in brown decayed 
wood, and in the brown exudations of the bark 
of certain trees, more especially in that of the 
elm, or vlmine. By the action of several chemi- 
cal agents on different organic bodies, a similar 
substance is frequently produced. It contri- 
butes to the fertility of soil, chiefly, perhaps, in 
consequence of its absorptive power in regard 
to ammonia. 

Humifusua (Lat. humus, the ground , and 
fundo, I pour or spread out). In Botany, de- 
notes the spreading of plants over the surface 
of the ground : procumbent. 

Humlrlaeese (Humirium, one of the ge- 
nera). A natural order of arborescent or 
shrubby Exogens, placed by Lindley in the 
Erical alliance, and inhabiting Brazil, but not 
very well understood. They differ fro m Mdi~ 
acta in their albuminous seeds and their slender 
embryo ; agreeing in the latter respect, and in 
their balsamic wood, with Styraceee. Humirium 
floribundum yields, on being wounded, a liquid 
yellow balsam, called Balsam of Umiri, some- 
what resembling Balsam of Tolu. H. balsami - 
fcrum also yields a balsam used for perfumery 
and in medicine. 

Humlte. A variety of Chondrodite, named 
in honour of Sir Abraham Hume, in whose col- 
lection it was first noticed as a distinct species. 
It occurs in minute shining crystals, generally 
of a yellowish or deep reddish-brown colour, in 
ejected masses of a granular or crystalline rock 
on Monte Somma. [Chondhoditb.1 
Hamming Bird. [Tbochiiajs. j 
Hummock. A level sheet of tee . A cir- 
cular mound seen at a distance is also so called. 

Humoral Pathology. The doctrine which 
refers disease to a morbid condition of the 
humours or fluids of the body, as opposed to 
nervous pathology \ which refers them to the 
nervous energy resident in the solids. 
Humour. [Wit.] 

Humours of the Bye. |Eyb.] 

Hamulus (Lat, humus, the earth). The 
Common Hop is the Hum ulus Lupulus of 
botanists. [Hop.] 
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| Hundred (connected with Lat centum). A 
hundred is a territorial division, having for its 
object the more convenient and efficient adminis- 
tration of justice ; anciently subsisting in other 
countries, particularly France and Lombardy, 
as well as in England, and adopted in this 
countiy as the subdivision of a county. The 
institution of the hundred, as well as that of the 
countv and ty thing, is, upon no precise authority, 
usually referred to the reign of Alfred ; but it 
is probable that the division was of an older 
date, and that it was not introduced into all 
parts of England at the same time. Having 
originated in the south, it was subsequently 
applied to the divisions previously established 
in the northern counties under the name of 
wapentakes . To each hundred belonged a 
court baron, similar in the nature and extent of 
its jurisdiction to the county court, and also a 
court leet [Leet] ; both of which were usually, 
and by the common law, held either by the 
sheriff, or by a deputy cm steward having autho- 
rity under him. But in some cases the juris- 
diction of the court baron and court leet, or of 
one of them, within the hundred, was by special 
grant of the crown vested in private persons, 
and exercised by them or their deputies. The 
essential use of the hundred was in the liability 
of the hundreders, when offences were com- 
mitted within their district, either to produce 
the offender, or make good the damage. This 
liability-, much restricted by statute, still sub- 
sists in certain cases of riotous and wilful 
mischief. 

Hundredweight. A denomination of 
weight containing 112 pounds. It is subdivided 
into 4 quarters, each containing 28 pounds. 
[Weights.] 

Hunger (Ger.). The sensation in the region 
of the stomach arising from the want of solid 
food : in intensity it varies considerably in dif- 
ferent individuals, and is sometimes attended by 
pain and windy rumblings in the epigastrium. 
When severe, hunger is attended by slow re- 
spiration and circulation, and diminution of the 
heat of the body and of the Becretions. The 
return of hunger is accelerated by exercise and 
fatigue, and by a low temperature. In debili- 
tated constitutions excessive hunger should be 
carefully avoided ; and in any case, the effects of 
fasting may prove prejudicial to the functions of 
the stomach. 

Hunter*. V mantes. A tribe of spiders are 
so called which are incessantly running or leap- 
ing about in the vicinity of their abode, to chase 
and 6eize their prey. 

Hura (the South American nam*). The 
Sandbox-tree, H. crepitans , indigenous in 8outh 
America, grows thirty to forty feet high, and 
produces hard-Bhelled furrowed fruit aslargeas 
an orange, which when ripe and exposed to a 
dry atmosphere bursts with a loud sharp crack 
like the report of firearms. A purgative oil is 
obtained from the seeds; ana a venomous 
milky juice abounds in all parts of the plant. 

Huraulite. A phosphate of iron and man- 
ganese found at Huraux, in the Haute Vienne. 
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Hurdle (Dutch horde, Ger. hiirde). A frame 
made of wood or iron, for the purpose of form- 
ing temporary fences. The frame consists of 
two perpendicular stakes, into which are fixed 
five or six horizontal bars, and the whole is 
braced together by one or two diagonal pieces. 
When a fence is to be formed, the hurdles are 
put down end to end ; they are made fast to 
the ground by the insertion of the lower end of 
the stakes into it, and to one another by a 
tie fastened round their upper ends, or by a 
movable wooden pin passed through them. 

Hnronla. A name given to certain radiated 
articulated bodies formerly referred to the 
Polyparia , found in the transition limestone of 
Lake Huron. {Geol. Trans, vol. i new series.) 

Huronlte. A mineral from the vicinity 
of Lake Huron ; it occurs embedded in bladk 
Hornblende, and is a hydrated silicate of alu- 
mina, lime, magnesia, and protoxide of iron. 

Hurricane (%a®. huracan, an American 
word). A violent storm, generally accompanied 
by ti wmdwr tmil l ightning s an d distinguished 
from every other kind of tempest by the vehe- 
mence of the wind, and the sudden changes to 
which it is subject. Hurricanes prevail chiefly 
in the Eastamd West Indies, the Isle of -France, 
and in some parts of China. [Storm ; Tor- 
nado.] 

Must (A-Sax.). A wood; hence the ter- 
mination of the names of several places in 
England, particularly in Kent and Sussex. 

Harter ( Fr. heurtoir). In Artillery, a 
piece of timber placed along the head of a 
gun platform, at the foot of the interior slope 
of the parapet, to prevent the latter from being 
injured by the wheels of the gun-carriage. 

Husbandry. A comparatively primitive 
term, including both agriculture and garden- 
ing, or all those country occupations which the 
father of a family was expected to perform in 
the country. The term is now commonly used 
as synonymous with agriculture. The Berwick- 
shire husbandry, the convertible husbandry , are 
terms used in agriculture for certain systems 
of cropping in which the land is alternately kept 
under grass and tillage: 

Hollars. A kind of light cavalry, used 
in all the armies of Europe. The term is 
of Hungarian origin (being derived from husz, 
twenty, and ar, pay, every twenty houses fur- 
nishing one man), and was first applied to the 
body of troops raised by the nobles of Hun- 
gary on occasion of the appeal made to the 
latter in 1453 by Mathias Corvin. Their arms 
consist of a sabre, a carbine, and a pair of 
pistols. In the British cavalry there are thir- 
teen regiments of hussars. [Cavalry.] 

Hussites. The followers of John Huss, a 
Bohemian reformer Hnd divine, who was con- 
victed of heresy by the council of Constance, 
and burnt by order of the emperor of Germany, 
in 1415. The writings of Huss and Jerome of 
Prague were the source from which Luther drew 
a great part of his opinions and views ; but it 
was from the books of AVielif that Huss was 
himself induced to institute his enquiries into 
156 


HUSTINGS 

the faith and morals of the church. The errors 
charged against him contain many of the opi- 
nions now held by all Protestants ; but several of 
these he himself denied, and those for which he 
ultimately suffered have not been universally held 
by reformers, nor do they seem of very great im- 
portance. They were these : 1. That Pope Syl- 
vester and the emperor Constantine did evil to 
the church when they enriched it. 2. That if 
any ecclesiastic be in a state of mortal sin, he is 
disqualified for the administration of the sacra- 
ments. 3. That tithes are not dues, but merely 
eleemosynary. On the other hand, he held the 
Romish idea of transubstantiation ; and the 
opinion of the necessity of communion in both 
kinds, which became afterwards the most re- 
markable feature in the doctrines of the Hub- 
sites, is not in reality to be ascribed to their 
founder. The condemnation of Husb is also 
remarkable, as it is from the circumstances 
attendant on it that the imputation of not 
keeping faith with heretics is originally charged 
upon the Roman church. The emperor Sigis- 
mund gave Huss a safe-conduct, to secure him 
from any ill consequences that he might appre- 
hend from delivering himself up voluntarily to 
be examined by the council. Nor did the 
council assert any right to condemn him. They 
handed him over to the secular arm, to the 
emperor himself. But it is confidently asserted 
that when the emperor scrupled to violate a 
promise which was undoubtedly binding upon 
him, it was at the pressing instance of the pope 
or cardinals that he allowed the execution to 
take place. Their apologists affirm that this 
safe-conduct imported only that Huss might 
go to Constance without being harmed; the 
words of the original instrument, however, are 
reported to be, Transire, stare, morari , re dire 
libere permittatis. (Milman, History of Latin 
Christianity , book xiii.) 

After the execution of Huss, and of his 
disciple Jeromfe in the following year, there 
arose a violent insurrection among their parti- 
sans in Bohemia, who maintained themselves 
for many years by force of arms, and split into 
two sects, under the denominations of the 
Calixtines and the Thaborites. The former, so 
called from demanding the cup in the sacra- 
ment, were finally reconciled to the church by 
the concession which they required. The latter 
were so called from the name they gave to the 
hill on which they pitched their camp in the 
neighbourhood of Prague, and carried their 
notions upon the authority of the church and 
its ministers, ceremonies, and all the externals 
of religion, to the length of an extreme simpli- 
city. The Bohemian Brothers and the Bog- 
hards, who gave so great an impulse to the Re- 
formation, were the descendants of this branch 
of the Hussites. (Cochlseus, Hist. Hussitannn ; 
Gioseler’s Text-book, iii. 355, translation.) 

Hustings (probably from A. -Sax. hus, 
house, and ting, court or judgment). The prin- 
cipal court of the city of Loudon, held before 
the lord mayor and aldermen : also, in common 
language, the booth or elevated place on which 
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candidates at a parliamentary election are pro- 
posed, and address their constituents. 

Hatcliinsoziian*. The name given to those 
who embraced the opinions of John Hutchinson, 
a philosopher and naturalist of the eighteenth 
century. The chief characteristics of Hutchin- 
son's philosophy consist in his rejection of 
Newton's doctrine of gravitation j and in his 
maintaining the existence of a plenum on the 
authority of the Old Testament, which accord- 
ing to him embraces a complete system of 
natural philosophy as well as of religion. (See 
his .works, 12 vols. 8vo. 1748.) 

Hyaclntb (Gr. 'YdKivdos). In Botany, the 
name of a popular spring flower, Hyacinthus 
orientalis , of which numerous garden varieties, 
chiefly with blue, red, or white blossoms, are 
cultivated. To the same genus belongs the 
common Harebell, Hyacinthus non scriptus. 

Hyacinth. In Mineralogy, the term Hya- 
cinth or Jacinth is applied to the transparent 
bright varieties of Zircon, which differ from 
Jargoon merely in their red colour. 

Byacintlilne. [Meionite.] 

Hyacinthus (Gr. *T dicivOos). In Mythology, 
the Bon of Amyclas king of Laconia, accidentally 
killed by Apollo, who immortalised his favourite 
by causing the flower which still bears his name 
to spring from his blood, and inscribing the 
word AI on its leaves, to indicate the deep grief 
of the god for his loss. An annual festival, 
named Hyacinthia, was celebrated at Amyclae 
in honour of Hyacinthus. ( Athen . Deipn. iv. 
p. 139.) 

Hyades (Gr. c Tt£5es, from tietr, to rain). In 
Mythology, the daughters of Atlas and -dSthra, 
who, overwhelmed with grief at the death of 
their brother Hyas, wept so violently that the 
gods took them into heaven, whero they Btill 
continue to weep, and are thence supposed to 
presage rain. They form a cluster of five stars 
in the face of Taurus. 

Hyaena (Gr. "Tcuva). A genus of digitigrade 
Carnivorous Mammals, separated by Storr from 
the Canis of Linnaeus, from which it not only 
differs in dentition and other important particu- 
lars, but, in general, manifests a closer affinity 
with the ViverricUe ; between which and Filis 
the genus Hycena is placed by Cuvier. The 
characters of this genus are : five molars above 
and four below, on each side, the three anterior j 
molars being conical, smooth, and remarkably 
large, adapted for breaking the bones of their 
prey ; the tongue has abroad patch of cuticular 
spines on the anterior part of its dorsum ; the 
legs are each terminated by four claws ; there 
is a peculiarly large perineal glandular pouch ; 
and the neck and jaws are remarkable for the 
strength of their muscles. The species of 
hyaena are nocturnal ; they prey on aead car- 
casses. An extinct species {Hycena spelcea) was 
abundant in England and France anterior to 
the glacial epoch, and has left its remains in 
many cavernB in both countries. 

Hyaenanebe (Gr. (Wo, hycena, and 
I strangle ). A Euphorbiaceous plant, used at 
the Cape of Good Hops for poisoning hyeenas, 
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and hence called the Hyaena-poison. The spe- 
cies is H. capensis . It is used by sprinkling the 
powder of its fruit on raw flesh, which is left in 
the places which the animals frequent. 

Hyaenoden (Gr. Baiva, and &8ofo t tooth). 
A genus of Carnivora, about the size of a leo- 
pard, which has left its remains in the upper 
eocene strata of Hordwell in Hampshire. It 
presents the typical diphyodont dentition of 
forty-four teeth. [Diphyodont.] 

Hyalaea (Gr. 0a\o?, glass). A genus of 
beautiful Pteropodoiis Molluscs, remarkable for 
the delicacy and transparency of the shell. This 
bears a close resemblance to a bivalve, with the 
two valves unequal and soldered together at the 
hinge. That portion of the shell which corre- 
sponds to the ventral aspect of the animal is 
convex ; the dorsal plate is nearly flat, and is 
longer than the other; the hinder or closed 
margin of the shell is produced into three sharp 
points. The inhabitant is provided with two 
large wing- like processes of the mantle, which 
it protrudes, when swimming, from the anterior 
open fissure of the shell. The species are found 
floating in the Mediterranean and tropical seas. 

Hyalite (Gr. va\os ; \l0os, a stone). A yel- 
low or grey variety of uncleavable Quartz or 
Opal ; it is commonly concretionary or chalce- 
donic, of a vitreous fracture and lustre. It 
occurs in trap-rocks in grains, filaments, and bo- 
tryoidal masses resembling colourless glass : it is 
silica combined with about 6 per cent, of water. 

Hyaloid (Gr. 8a\os, and cTSos, form). A 
term applied to transparent membranes, and 
more particularly to that which invests the 
vitreous humour of the eye. 

Hyaloslderlte (Gr. Ba\os, and otSypor, 
iron). A mineral consisting essentially of 
the silicates of magnesia and iron, from Sas- 
bach, in the Brisgau. It is of a glassy lustre, 
and is a variety of Chrysolite. 

Hybernaculum (Lat.). A term applied 
by Linnaeus to denote a leaf-bnd ; which ho 
rightly considered the winter-quarters of the 
point of growth in a plant. 

Hybernation (Lat. hibemus, wintry). 
i The act by, or the state in, which certain 
animals exist during that season of the year 
' when excess of cold or of heat, or lack of food, 
prevents their going abroad and performing 
their customary functions. As this state is 
generally superinduced by the rigours of win- 
ter, it has received its denomination from that 
circumstance ; but in the tropics the effects of 
the hottest and driest weather, in reducing the 
numbers of the insect world, are such as to 
render it necessary for many reptiles and some 
insectivorous mammals, as the Tenrecs , to pass 
into a state of inactivity or torpidity, in order 
to maintain life until the recommencement of 
the rainy season. The condition of hyberna- 
tion is, m fact, less the alteration of tempera- 
ture, than the abstraction of the means of 
subsistence dependent thereon; as, e.g., the 
disappearance of insects in the winter season 
i of our own climate. 

j Animals so highly organised as the w ar m- 
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and qttick-fcra!2i3& alia deterioration of these lower conditions of the 

organic machinery circulating and respirator, functions induces 
in aetkm wi&ont freqoe n t supplies of food; an torpidity, with the consequent loss of appetite 
interruption, in- this respect of a few days, or ana independence of food. Some quadrupeds, 
St most a few Weefcl, it fatal. ' 1$ therefore, as the dormouse and squirrel, which subsist on 
the phenomenon- of hybernation had been articles of diet better adapted to be laid up in 
known only in the. cold-blooded classes, an in- store than insects, carry a winter provision to 
aectivoroua mammal in a climate where insects their hybernating nests ; and their torpidity 
coaid not subsist fbr several months in the is more nearly allied to a profound but ordi- 
year would be inconceivable. The modifica- nary sleep ; respiration is never wholly sus- 
ti<m of the vital powers by which a warm- pended ; the waste of the organism is pro- 
blooded animal is made even temporarily to portionate to the degree of activity in the 
assume the state and properties of a reptile, working of the machine, and they occasionally 
is perhaps one of the most striking instances- rouse themselves and take in the requisite 
of special adaptations to meet an exceptional supply from their provident store. Insecti- 
e&m that the history of animals presents, vorous birds, being independent, through their 
"When the atmosphere becomes vacant of insect power of traversing space,- of the vicissitudes 
life, when the bat, in its nocturnal Sittings, of climate and their consequences, transport 
would vainly traverse it in search of food, and themselves, when their food fails in one coun- 
when the lew insects that survive the winter tzy, to latitudes favourable to its abundance : 
have burrowed too deeply in the earth, or con- hence the immigration of the cuckoo and sWal- 
cealed themselves in hiding-places too secure low at the commencement of the genial season, 
tor the reach of the hedgehog — these species, and their subsequent disappearance, 
with starvation staring them in the freeware Hybodonta (Gr. v06s, gibbous, and <$5oi5y, 
preserved by the suspension of those functions tooth). A family of Plagiostomous fishes 
the maintaining of which in a state of activity found in all the secondary rocks from the trias 
is essentially dependent on an uninterrupted to the chalk inclusive. The teeth of the hy- 
supply of nutriment. The bat suspends itself bodonts are conical, but broader and less sharp 
in the innermost recesses of its cave, the than those of true sharks. The enamel is 
hedgehog creeps to its concealed nest, and strongly marked by longitudinal grooves and 
both resign themselves to deep repose ; but folds. One cone is -larger than the rest, and 
the breathing becomes gradually slower than called the principal ; the others are secondary. 
in ordinary sleep, the pulsations of the Hybrid (Lat hybrida). The produce of a 
heart diminish in force and frequency, the female plant or animal which has been impreg- 
supply of stimulating arterial blood to the nated by a male, of a different variety, species, 
muscles and tne brain is progressively reduced, or genus. 

relaxation of the muscular fibres is converted The most common hybrids are those which 
into stiff inaction, and sleep sinks into stupor : result from the connection of different varieties 
at length respiration entirely ceases, and with of the same species, as the produce of the wild 
it those chemical changes in the capillary circu- boar and domestic sow ; the endless modifica- 
lation - on which animal heat mainly depends, tions which result from analogous interbreeding 
The preservation of life, in its passive or from varieties of the rose and other ornamental 
latent state, is now due to the irritable pro- or useful plants axe familiar examples of the 
party of the heart’s fibre, which is excited to principle among vegetables, 
contract by the present dark or carbonised Specifical hybrids have been produced by 
state of the blood, and continues to propel it Kcelreuter from the artificial fertilisation of the 
slowly .over the torpid frhme during the whole Nicotiana rustica with the pollen of the Nico- 
period of hybernation. This Blow circulation tiana paniculata ; and it has been ascertained 
of venous blood through both the pulmonic and by numerous observations, that a multitude of 
systemic vessels is the only recognisable vital plants produce specifical hybrids in a state of 
act during that period, and the material con- nAtnre. Nandin has lately been occupied in 
veyed by the absorbents ifito the circulating hybridising gourds, and his researches are 
fluid is sufficient to counterbalance the slight published in the Annates dcs Sciences NatureUes. 
waste thus occasioned. So long, therefore, as Hybrids from different species of injects, 
the* state of torpidity continues, the hedgehog under similar circumstances, havebeen obtained; 
and bat are independent of supplies from with- as from the connection of Papilio Jurtina with 
out, but they purchase that independence by a P. Janira, of Chrysomda anea with Chr. alni , of 
temporary abrogation of their vital faculties. Phalanoiwn comutum with Ph. Opilio. Speci- 
The hybernation of lizards, snakes, frogs, fic&l hybrids have been obtained in the class of 
toads, and other cold-blooded reptiles, is ac- fishes by artificial impregnation between the 
Companied by analogous changes, differing Cyprinus Carpio and Cypr. Carassias , and be- 
<>nly in degree ; for as the heart in these tween the Cypr. Carpio and Cypr . Gibelio. In 
animals is, at all times, destined to propel birds, hybrids have been bred between the gold- 
biood imperfectly oxygenated — as the respire- finch and canary, between the reeves ana the 
tor? or oxygenating apparatus is imperfect-* common pheasant — the pheasant and the corn- 
ana. as the heat of the body in them rises and mon fowl — the swan ( Anas Olor, Linn.) and the 
tfla with the external temperature, a slight goose ( Anas Anser , Linn.) — between the Tctrao 
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Tetris and Tetrao UrogaUus — between the Cor- 
vus Corone and Corvus Comix ; &c. Among Ham- 
male, hybrids have been produced between the 
lion ana tiger, the dog and wolf, the dog and 

1 'ackal, the aog and fox, the goat and ibex, the 
lorse and zebra, the zebra and ass, and the 
horse and ass; the produce of the two last 
species, as it is the most common and useful 
of hybrids, being termed par excellence the 
mule. 

But a fruitful connection is not only possible 
between individuals of different varieties or of 
distinct species, but also occasionally between 
animals of different genera. Generical hybrids 
have thus, resulted from the union of the goat 
( Capra Hircus) with the antelope ( Antilope 
Rupicapra'), of the stag with the cow, and of 
the bull with the sheep, notwithstanding their 
disparity of size. Among reptiles, between the 
toad ( Bufo ) and the frog ( Rana ) ; among insects, 
between Cantharis melanura and Elater niger , 
and between Mdolontha agricola and Cetonia 
hirta. Experiment, alone cau determine the 
amount of affinity beyond which fertilisation is 
impracticable, but at present it seems to be 
restricted to individuals belonging to genera of 
the same natural group. 

The tendency of all the natural phenomena.' 
relating to hybridity is to prevent its taking 
place, and when it has occurred to arrest the 
propagation of varieties so produced, and to 
limit their generative powers so as to admit 
only of reversion to the original specific forms. 

It would seem that in most cases the fertili- 
sing particles had a specific power over the ova 
derived from the same species, or were attracted 
by them in a peculiar manner ; for the milt and 
roe of different species of fishes are not unfre- 
quently excluded in the same locality, yet hy- 
brids are not met with in consequence. Spal- 
lanzani was not able to impregnate the ova of 
the frog with the semen of the newt, nor to 
produce a fertile combination of those of the 
toad and newt; nor did the injection of the 
semen of the dog into the vagina of the cat im- 
pregnate any of her ova. 

The individuals of different species which 
produce a hybrid offspring do not voluntarily 
copulate. The salacious mare must be blind- 
folded, or she will not receive the as s. The 
stallion refuses to mount the she-asB, if a mare 
be in sight. Hunter states that, when he desired 
1 to have a she- wolf lined by some dog, she 
would not allow any dog to come near her, but 
was held while a greyhound dog lined her; 
while in conjunction she remained pretty quiet, 
but when at liberty endeavoured to fly at the 
doc.’ Buffon reared puppies of the wol£ fox, 
ana dog together, to familiarise them with each 
other ; but when they were in heat, the females 
of each species exhibited an insurmountable 
repugnance to the male of the others, and mor- 
tal combats ensued instead of fertile union be- 
tween the different sexes of the different species. 
(Annales du Musium, t. xii. p. 119.) 

In a few exceptional cases, serving only to 
establish the rule of their infertility, speciflcal 
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hybrids have been known to propagate together, 
and produce a -degenerate intermediate race, 
which soon becomes extinct ; it more commonly 
happens that a hybrid is sterile, or propagates 
only with an individual of pure breed. 

On the assumption that a hybrid produced by 
two individuals of undoubtedly distinct species 
is sterile, experiments have been made on the 
breeding powers of hybrids, to determine the 
nature of doubtful species. Thus Hunter be- 
lieved that he had obtained absolute proof of 
the jackal being a dog, and to have equally 
made out the wolf to be of the same species ; 
and he then proceeds to speculate whether the 
wolf is from the jackal, or the jackal from the 
wolf ; for he had obtained pups from the con- 
nection of a female hybrid jackal-dog and a 
male terrier, and between a female hybrid dog- 
wolf and a male greyhound ; and he adds, in 
respect of the latter fact, that * it would have 
equally proved the same fact if she had been 
lined either by a wolf, a dog, or one of the males 
of her own litter.’ (Hunter’s Animal Economy , 
by Owen, 8vo. p. 323.) But this assertion, 
that the fertility of a hybrid with an individual 
of a pure breed proves the fact of the identity 
of two supposed distinct species equally with 
the production of ofispring from the connection 
of hybrid with hybrid, cannot be admitted. To 
prove the identity of two supposed distinct spe- 
cies, on the assumption that the fertility of the 
hybrids from the two gives the proof required, 
it should be shown that such hybrids are fertile 
among themselves, and capable of propagating 
indefinitely an intermediate variety. Hunter's 
celebrated experiments, however, only proved 
that two nearly allied species will produce a 
hybrid offspring, and that such hybrid may be 
impregnated by an individual of the pure breed ; 
but this fact illustrates the general law by 
which the reversion of the hybrid to the pure 
breed is provided for ; while, on the other hand, 
the intermixture of distinct species is guarded 
against by the aversion of two specifically dif- 
ferent individuals to sexual union. 

Hydartbrua (Gr. 8Sa>p, and ApOpov, a joint). 
The white swelling. The joints most subject to 
it are the knee, elbow, wrist, and ankle. It is 
distinguished from rheumatic swelling of the 
joints by a fixed and wearing pain preceding 
the tumefaction, and often existing for a long 
time before any enlargement of the part is 
perceptible : also by the general state of the 
habit. 

Hydatid* (Gr. 63 writ, a bladder). A term 
somewhat vaguely applied both to morbid cysts 
and true Entozoons of the order Cystica. Of 
the latter some are globular, with a tunic com- 
posed of a double albuminous membrane be- 
tween which the sporules or ova are developed. 
In the species developed in the human liver, 
the ova are detached from the internal surface, 
and it is hence termed Acephalo-cystis endogena. 
In a species infesting similar organs in the 
lower animals the ova are detached from the 
external surface, and it is called Acephalo- 
cystis esogena . In a higher organised genus 
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of Hydatids, a slender and more or less elon- 
gated process is continued from the cyst, and 
terminates in an extremity provided with 
suckers and a coronet of recurved hooklets, 
like the head of a tapeworm : this genus is 
termed Ogsticercus. Another genus has nume- 
rous similarly organised appendages attached 
to the cyst, and is accordingly termed Coenurus. 
A hydatid of the last genus is developed in the 
brain of sheep, and produces the giddy sickness 
or staggers. [Acbphaloctst.] 

Hyde or Hide. A measure of land com- 
mon in Domesday Book and old English 
charters. The derivation of the name is fanci- 
fully traced to tlie ancient fable (common to 
many nations) of the deceit practised by a 
colonist in acquiring from the owners so much 
land as he could cover with the hide of an 
ox, and then dividing it into strips so as to 
make it extend over a large space. Its con- 
tents are also uncertain, but are stated by some 
authorities to amount to 100 Norman or 120 
English acres. (Warner’s Hist, of Hampshire ; 
Ellis’s Introduction to Domesday.) 

Hydnocarpus (Gr. titivov, a tuber, and 
tcapiros, fruit). Of this genus of Pangiaccce, 
one species, H. venenata, produces a fruit of 
the size of an apple, covered with a brown 
velvety down. This fruit is of a very poison- 
ous character, and is used by the Cinghalese to 
poison fish, which is thereby rendered unfit for 
food. The seeds contain a considerable quan- 
tity of oil, which is used medicinally. 

Hydra (Lat. ; Gr. Ifcpa). In Astronomy, 
one of the ancient constellations in the southern 
hemisphere. 

Hydra.. In Mythology, a monster, which 
was said to infest the lake Lerna in Pelopon- 
nesus. According to the fable, when one of 
its heads was cut off, it was immediately suc- 
ceeded by another, unless the wound was cau- 
terised. Heracles is said to have destroyed 
this monster by the constant application of 
firebrands to the wounds as the heads were 
cut off The term hydra is sometimes used in 
a metaphorical sense for any manifold evil. 

Hydra. In Zoology, this name is restricted 
to a genus of minute fresh- water Polyps. The 
term Hydros was applied by Linnaeus to a 
genus of water-snakes. 

Hydraolda. Acids containing hydrogen as 
one of their essential elements; such as the 
hydrochloric acid, the hydriodic acid, &c. 

BydraffOfne (Gr. vbpayayis, conducting 
water). This term is generally applied to vio- 
lent cathartics, which bring away a large quan- 
tity of watery secretion from the intestines. 

Hydrufeaoeee (Hydrangea, one of the 
genera, from Gr. and &yyos, a vessel ) ; An 

order of perigynous Exogens of the Saxifragal 
alliance, the chief marks of which are the oppo- 
site exstipulste leaves, and the distinct styles. 
Lindley places it between Saxifragacea and 
Cunoniacca. Some of its species are orna- 
mental, but of little utility. Hydrangea Hor - 
tensia and H. japonica are well-known decora- 
tive garden plants. 
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Hydrargo-clilorides. Compounds of the 
bichloride of mercury with other chlorides, 
forming a class of haloid salts. 

Hydrargylltte (Gr. SSwp, Lat. argilla, clay). 
A name given to the native phosphate of alu- 
mina, under the erroneous idea that it consisted 
of alumina and water. 

Hydrargyrum (Gr. tiSvp, and ipyvpos , 
silver). Quicksilver or mercury. 

Hydrates* Compounds containing water 
as one of their proximate elements, and in 
definite proportion. Caustic potash is a hydrate 
of potassa, composed of 1 equivalent of potassa 
«=48, and 1 of water = 9. Slaked lime, which 
is an apparently dry white powder, is a hydrate 
of lime. 

Hydraulie Danalde. In Hydrodynamics, 
a machine put in motion by the power obtained 
from a fall of water applied m a particular 
manner. A cylindrical trough of tin-plate is 
fixed to a vertical axis of iron, which parses 
through the middle of a hole in the bottom of 
the cylinder, the diameter of the hole being 
somewhat greater than that of the axis, so as 
to allow the water to escape. A drum of tin- 
plate, close above and below, is also fixed upon 
the axis, and placed within the trough; its 
diameter being so much less than that of the 
trough that a clear cylindrical space of about 
an inch and a half in thickness is left between 
the outer circumference of the drum and the 
inner circumference of the trough; and the 
bottom of the drum is also about an inch and a 
half from the bottom of the trough. This space 
between the two bottoms is divided into com- 
partments, by diaphragms radiating from the 
axis to the circumference of the drum. Into the 
space between the two cylinders water is made 
to fall from a reservoir above, through one or 
more pipes, the ends of which are bent into a 
horizontal direction, so that the water escapes 
in the direction of a tangent to a horizontal 
section of the cylinders, and impinging on the 
interior surface of the trough, communicates a 
circular motion to the machine. The water 
between the cylinders thus acquires a centri- 
fugal force, in consequence of which it presses 
against the interior surface of the trough and 
the diaphragms on the bottom ; while, on the 
other hand, the setion of gravity constantly 
tends to make it run out at the hole in the 
bottom. The moving power is measured by 
the weight of water escaping from the supply 
pipes multiplied into the height of the re- 
servoir, ana the useful effect by the same 
product diminished by half the force which 
the water retains when it issues from the 
hole in the bottom of the cylinder. 

Hydraulic Mortar. Mortar which pos- 
sesses the property of hardening under water iB 
called hydraulic mortar. This property was as- 
certained by Yicat to be owing to the presence 
of clay in the limestone of which the mortar 
was made ; or, in fact, to the presence of sili- 
cate of alumina in it. Vicat divided limestones 
into the pure limes, the moderately hydraulic, 
the hydraulic, and the energetically hydraulic. 
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The first were those which were, comparatively 
speaking, pure ; the second had variable pro- 
portions of silicate of alumina present in 
the ratio of from 5 to 12 per cent. ; the third 
showed the presence of from 12 to 20 per cent, 
of the silicate ; the fourth from 20 to 30 per 
cent'. ; and the last was composed of variable 
proportions of the silicate of alumina, varying 
from 30 to 60 per cent., to carbonate of lime 
from 70 to 40 per cent 

With Portland cement, which is made of 16 
parts of day to 84 parts of limestone princi- 
pally from the chalk formation, the rate of 
setting is influenced by the degree of heat 
to which the mixture has been exposed. The 
over-burnt portions will, for instance, be Blow 
in setting, but attain great hardness under 
water ; the properly burnt parts will set more 
rapidly, but will not be ultimately so hard as 
the over-burnt; while the under-burnt parts 
will set rapidly, but will not attain the same 
amount of hardness under water. The same 
thing occurs with eveiy kind of hydraulic lime 
to a greater or less extent. [Beton ; Cement.] 
Hydraulic Ham or Water Ram. An 
ingenious hydraulic machine for raising water 
by means of its own impulse. The principle 
of its action and the mechanism o its con- 
struction may be described as follows : — 

The water arriving at A from 'the reservoir 
with the velocity due to the height of the fii.ll 
passes’ along the pipe A B, which should have 
an inclination of at least an inch for eveiy .two 
yards, escapes through an orifice C, which may 
be shut at pleasure by means of a valve. A 
reservoir F filled with air is attached by means 
of a cylinder, abed , to the pipe ABD; in the 
middle of the bottom of the reservoir F is a 
circular orifice, to which there is adapted a 
short cylindrical tube, of which the extremity 



E is also fiirnished with a valve. Another 
valve S serves to supply the air to the space 
comprised between the" cylinder abed ar‘d 
the tube E. G 1 H is an ascensional tube 
rising from the reservoir F. The water 
which escapes at C is carried off by the waste 
pipe K L. 

The form 8f this apparatus (or perhaps its 
mode of action) suggested the name it has re- 
ceived. The pipe A B C is called the body of 
the ram ; and the extremity, where the valves 
and the reservoir F are placed, is called its 
head . Both valves D and E are formed of 
hollow halls supported on muzzles, and of such 
a thickness of metal that they weigh about 
twice as much as the quantity of water which 
they displace. 
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We may now consider the effects of the en- 
gine when in action. The water flowing through 
the orifice C acquires the velocity due to the 
height of the fall, and raises the ball D from 
its support till it comes to the orifice C ; the 
extremity of this orifice is covered with leather, 
or with cloth filled with pitch, so that when 
the ball is applied to it the passage of the 
water is effectually prevented. As soon as this 
orifice is closed, the water raises the ball E 
which had shut the orifice of the reservoir F ; 
and a portion of it introduces itself into this 
reservoir, and into the pipe GIH. It thus 
loses the velocity which it h!td when the orifice 
C was shut, and the halls D and E fall down 
in consequence, the one on its support, and the 
other on the orifice at E. When this takes 
place, everything is in the same state in which 
it was at first. The water begins* again to flow 
through the orifice C; the valve D is again 
shut ; and the same effects are repeated in an 
interval of time which, for the same ram, 
undergoes little variation. 

As often as the impulse is renewed, a quantity 
of water is forced up into the reservoir F and 
the tube H ; and as it is prevented from re- 
turning by the action of the valve, it must 
necessarily be delivered at the extremity of H. 
The use of the air-vessel F is to keep up a 
continuous motion of the ascending column of 
water. The communication with the external 
atmosphere being cut off. the air within F is 
compressed by a force proportional to the 
height of the surface of the water in H above 
its surface in F ; and this compressed air act- 
ing by its elasticity on the water maintains 
a continuous flow through II. The air-vessel, 
however, though it assists the action of the 
ram, is not an essential part of it ; the con- 
tinuity of the discharge of water may be 
effected by means of two or more rams, of 
which the ascensional pipes GIH all terminate 
in a single branch. On this principle works 
have been erected at Marly, in France, which 
raise water in a continuous jet to the height 
of 57 mitres, or 187 English feet 

As the ascending column -of water communi 
cates with the air in the reservoir F, this would 
soon be exhausted if a fresh portion of air were 
not introduced at each stroke of the ram. The 
little tube S, which is stopped by a valve opening 
inwards, serves for this purpose. At tne in- 
stant when the orifice C is closed a recoil takes 
place, by which the water is thrown back from 
the head of the ram towards the cistern ; and a 
partial vacuum being thus produced within the 
cylinder abcd 9 the pressure of the external 
atmosphere forces open the valve in the canal 
S, and a portion of air enters the cylinder, 
whence it is driven into the reservoir, excepting 
the small part of it which lodges in the space 
between the cylinder abed and the tube E. 
(Hachette, Traiti dee Machines.) 

The invention of the hydraulic ram, at least 
in the improved form here described, belongs 
to Montgolfier of Montpelier. A machine, 
however, on the same principle had previously 
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been suggested, and even erected at Chester, 
by our countryman, Mr. Whitehurst, but much 
less perfect in its mode of action ; for the ori- 
fice C, instead of being opened and shut by the 
action of the water itself, required to be opened 
and shut by the hand by means of a stop-oock. 
Owing to this circumstance, Whitehurst's ma- 
chine was of little utility, and appears to have 
soon been entirely forgotten. 

Hydraulics. That branch of Natural 
Philosophy which treats of the motions of 
liquids, the laws by which they are regulated, and 
the effects which they produce. By some authors, 
the term hydrodynamics is usually applied to 
the general science of the motion of fluids; 
while hydraulics is more particularly applied 
to the art of conducting, raising, and confining 
water, and to the construction of water works. 
This latter signification appears to be the most 
consistent with the derivation of the words, 
though it is hard to draw the line between the 
two branches of the subject in practice. 

There is no part of mechanical science which 
offers greater difficulties to the mathematician, 
or where the results of theoretical observation 
present so little agreement with experience. 
This arises from the excessively complicated 
nature of the movements which take place 
amongst the particles of a liquid mass when 
its equilibrium has been disturbed, and also 
partly from the great number of the disturbing 
causes by which those movements are effected. 

The first and principal problem of hydraulics 
is to determine the velocity with which a liquid 
flows through an aperture in the bottom, or 
sides, of a containing vessel In 
order to discover the law of this 
p velocity, let A BCD (fig. 1) be a 
vessel filled with water to the height 
EF, and let O be a very small open- 
ing in the side of the vessel ; while 
the water stands at EF, it will issue 
from O with a certain velocity de- 
pending upon the height of E F 
above O. Let it, therefore, be proposed to de- 
termine to what height GH the vessel must be 
filled in order that the velocity of efflux through 
O may be doubled. From the principles of 
hydrostatics it is shown that thedorce urging 
a particle of the fluid at O, through the orifice, 
is the pressure due to the height of the vertical 
column above O. Now we may consider, in 
the first place, that when the velocity of a 
partide in motion is doubled, the momentum, 
or moving force, must also be doubled ; and, 
in the* second place, if the velocity of efflux is 
doubled, the number of particles that will be 
put in motion in the same space of time will 
also be doubled; and consequently the momen- 
tum or moving force also must be doubled on 
this account. Hence, when the velocity of the 
discharge through O is doubled, the moving 
force, which in thewpresent case is the pressure, 
must be quadrupled. But the pressure is pro- 
portional to the height of the fluid above O, 
hence the height must be quadrupled. By the 
same process of reasoning, we conclude that to 
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obtain a threefold velocity, a ninefold depth 
would be necessary, and so on ; and generally 
that the depths must increase as rapidly as the 
squares of the velocities; or, in other words, 
the velocities are proportional to the square 
roots of the depths of the orifice* below the sur- 
face of the liquid in the vessel 
By means of this law, the absolute velocity 
with which water issaes from an orifice at any 
depth under the surface may be ascertained, 
provided we can determine the velocity for any 
particular depth. Now, if we suppose the 
orifice O to be on a level with the surface of 
the liquid, or if we suppose 0 to be in the 
bottom of the vessel covered with an extremely 
thin film, there would be no pressure on a 
particle at 0, which, therefore, would drop out 
merely by the effect of its own weight, and 
consequently with the velocity of a heavy body 
beginning to fall. But the velocity of a falling 
body iB proportional to the square root of the 
height from which it has fallen; therefore, 
since it has been shown that the velocity of 
discharge through an orifice is proportional also 
to the square root of the height of the liquid 
above the orifice, and that the two velocities 
are the same in one particular case, it follows 
that they must be the same in all cases ; and 
hence we have this important theorem, * That 
the velocity with which a liquid issues from an 
extremely small orifice in the bottom or side of 
a vessel that is kept full, is equal to that which 
a heavy^ body would acquire by falling from 
the level of the surface to the level of the orifice.’ 

, Several consequences follow immediately from 
this fundamental theorem. In the first place, 
if the aperture be enlarged, each particle of 
the liquid presenting itself there will escape 
with the same celerity ; and hence the quantity 
of water that issues through an orifice is as the 
area of the section multiplied by the square 
root of the depth. Again, if the water be 
thrown up in a perpendicular jet, it ought to 
ascend to the height of the reservoir; or if 
several orifices be made in the same vessel, 
each presented upwards, the jets escaping from 
each of them would all rise to the same height. 
But by reason of the resistance of the air, the 
friction on the sides of the orifice, the mutual 
cohesion of the liquid particles which impedes 
their separation and escape, and the action of 
the opposing currents formed in the interior of 
the liquid, these conclusions must be received 
with considerable modifications. The effects 
of the disturbingcauses can only be determined 
by a comparison with 'experiment 
Water issuing through a hole, or pipe, in the 
side of a vessel kept full, like other projectiles 
when the resistance of the air is supposed to 
be withdrawn, describes a parabola in a ver- 
tical plane. Let A BCD (fig. 2) be a cylin- 
drical vessel filled with water, and E an orifice 
in its side ; the water will be projected from E 
| with a velocity that would carry it horizontally 
through double the space B E in the eame 
time in which a body falls from B to E. But 
[ from the instant it escapes at E it begins to 
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descend with an accelerated motion to tho level 
of D C, while it continues its uniform horizontal 
flight, and thus describes a parabola meeting 


Fig* 2. 




the ground in P. Now by 
the theory of projectiles 
the velocity of a body 
moving in a parabola is 
equal to that which is ac- 
quired by a body falling 
through half the parameter 
of the diameter, and it 
® has been shown that the 
velocity at E is equal to 2 B E ; therefore the 
directrix passes through B, and consequently 
4B E xE C«C P*. On BC, as a diameter, 
let there be described a semicircle B L C : 
then BE x ECpEL 1 , and consequently 
CP*a»4 E L 2 , whence CP*=2 EL. The hori- 
zontal range is, therefore, the greatest when the 
aperture is at F in the middle of B C, and is 
then equal to C Q, which in its turn is equal to 
2 F M, or to the altitude B C. In all other 
cases there are two apertures E and G- equi- 
distant from F which give the same range, for 
by the nature of the circle there are two equal 
ordinates, E L and Gt N. 

There is a circumstance connected with the 
efflux of a liquid through an orifice which 
requires particular attention. While the liquid 
p, 3 is flowing .out in this maimer, the 
g * * particles continue to descend in 
vertical lines till they reach with- 
in a short distance of the orifice, as 
at CD (fig. S), when those not 
immediately above it change the 
direction of their motion, and approach the 
orifice with very different obliquities, con- 
verging as it were to a centre , the posi- 
tion of which is somewhat without the orifice. 
In consequence of this tendency, the vein 
of water as it issues out is contracted, its 
breadth at m, n being less than the width of 
the orifice. The contraction of jet was first 
observed by Sir Isaac Newton, who gave it the 
name of the vena contractu, or the contracted 
vein of the liquid. The distance from the 
orifice at which the contraction is the greatest 
depends, in some degree, on the dimensions of 
the orifice itself; and it is equal to about half 
the diameter when the orifice is circular and 
email. The consequence of this contraction is 
that the discharge of water from a containing 
vessel is not so great as would be given by 
theoiy ; but is reduced by the proportion of 
the breadth of the vein where the contraction 
is greatest, to that of the orifice. According 
to Newton this proportion is as 5 to 7 nearly, 
and according to Bossut as 6 to 8 ; but these 
figures would require to be altered according 
to circumstances that might occur in practice. 

As the same quantity of liquid must evidently 
pass through the orifice and the contracted vein 
m the same interval of time, it follows that the 
velocity at the latter point must be greater ; 
and by applying the theorem respecting the | 
velocity of discharge, it is the velocity of the ( 
contracted vein that must be regarded. 
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| It is found that if a short tube, about one or 
two inches long, is inserted in the vessel, and 
the water be allowed to flow through this tube, 
the contraction of the vein may be consider- 
ably diminished, and the quantity of water dis- 
charged through the tube is much greater in 
the same time than through an orifice of equal 
diameter. Ventura found that the discharge 
through a smooth hole in the bottom of a 
reservoir of tin amounted to 64 quarts in 100 
seconds ; a short pipe of the same diameter of 
the hole being applied to the bottom of the 
reservoir, so as to be flat 
and even with it, the dis- 
charge was augmented 
82 quarts in the same time ; 
and on giving the bottom of 
the vessel the form here re- 
presented, leaving the 6rifice at A the same as 
before, the discharge was increased to 92 quarts. 
By enlarging the Tower end of the pipe and 
giving it a curvature, as B, the quantity of 
water delivered in the same time received a still 
further augmentation: such additional pipes 
are called adjutages. 

The velocity and other circumstances relativ< 
to the motion of water in conduit pipes, and in 
open canals and rivers, cannot be accurately 
determined from any abstract theoretical prin- 
ciples; but very numerous experiments have 
been made on the subject, from which results 
have been deduced of great value in directing 
the practice of the engineer. When water flows 
from a reservoir in horizontal pipes of the same 
diameter, the discharges made m equal times 
are nearly in the inverse ratio of the square 
roots of the lengths. But this rule applies 
within limits that are not very extended, and 
is not admissible with respect to long pipes ; 
and, according to M. Darcy, it requires to be 
modified according to the nature and the state 
of the pipe. It was found by Bossut that 
water has its velocity diminished eight times 
in passing through a tube of one inch in 
diameter and 204 feet long. In order to obtain 
the greatest discharge from a pipe, it is necessary 
that the inside should be Bmooth, the width 
uniform, and sudden changes of direction be 
avoided. The want of evenness of surface 
impedes the motion of the fluid, which is fur- 
ther obstructed by any sudden changes in the 
direction, or the rate of flow. Whether the 
pipe or channel be contracted or enlarged, 
the change is always attended with a propor- 
tionate loss of velocity. Any sharp flexure of 
the pipe or conduit will occasion a still greater 
waste of the moving force. It has been found 
that a curvilinear pipe discharged less water 
than a rectilinear one of the same length ; and 
that when the flexures are vertical the quantity is 
less than when they are horizontal. When a large 
pipe has a number of contrary flexures, the air 
sometimes mixes with the 'water and occupies 
the highest parts of those flexures, lj 
means the velocity of the fluid is greatly re- 
tarded, and the quantity discharged greatly di- 
minished The ancient Romans appear to have 
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been aware of this fact, as they provided escapes 
for the air that might be brought down in their 
aqueduct bridges of Lyons and elsewhere. 

When liquids flow through very small orifices, 
or capillary tubes, the resistance is greatly 
augmented, and the rules that apply to orifices 
or pipes of considerable diameter no longer 
hold. good. In this case the velocity depends 
very considerably on the temperature of the 
fluid. Thus pure water at a temperature near 
the boiling point, is found to flow through a 
capillary tube five times faster than when the 
temperature is near the freezing point. Al- 
cohol. is found to flow six times faster than 
before, when the temperature is raised to 124°. 
Quicksilver is less affected, but it is found to 
endure heat through a wider range. 

With respect to wa'ter running in open chan- 
nels or in rivers, the resisting forces are so 
numerous, and of so irregular a nature, that 
it is difficult to attempt to deduce their effects 
from any general principles. In all cases the 
velocity is increased by the depth of the stream, 
and of the declivity over which it runs up to a cer- 
tain limit, i.e. till the resistance, which increases 
with the velocity, becomes equal to the accele- 
ration, when the motion of the stream becomes 
uniform. The resistance, of course, depends a 
great deal upon the evenness of the bottom and 
sides of the channel, which has lately been 
ascertained by the researches of Bazin to be a 
veiy important element in the calculations of 
the yield of such a mode of conveying water. 
The greatest velocity of a river is at the surface 
and in the middle of the Btream, from which 
it diminishes towards the sides and bottom, 
where it is the least It has been found by 
experiment that if from the square root of the 
velocity at the surface in the middle of the 
stream, expressed in inches per second, unity 
be subtracted, the square of the remainder wifi. 
{>e the velocity per second of the water at the 
bottom. Thus let v—the velocity at the surface 
in the middle of the stream, then the bottom 
velocity will be expressed by 

It has also been found, by experiment, that the 
mean velocity (or that with which, were the 
whole stream to move, the discharge would be 
the same as the reel discharge) is equal to half 
the sum of the greater and less velocities, as 
computed by the above formula. The mean 
velocity is therefore 

*+(*/*- 1 )» 

2 

These formula are deduced from the experiments 
of Du Burnt. (Playfair’s Elements of Natural 
Philosophy .) 

When the sections of a river vary, the quan- 
tity of water remaining the same, the mean 
velocities are inversely as the areas of the 
sections; but when the river receives a per- 
manent addition, the velocity is immediately 
increased. The effect of this is to augment 
the action on the sides and bottom, in conse- 
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quence of which the width is augmented, and 
sometimes, though more rarely, the depth. 
This increase of width, by multiplying the 
points of resistance, again reduces the velocity 
till an equilibrium is established between the 
velocity and resistance ; after which the bed of 
the river becomes as nearly permanent as the 
conditions of the flow of water will allow it to 
be. [Rivna.] 

The determination of the force with which a 
liquid in motion strikes a solid at rest, and the 
force necessary to propel a solid immersed in 
a liquid, is another important branch of the 
science of Hydraulics, though the name will 
hardly apply to it. Of the general principles 
hitherto deduced from theory, there are, how- 
ever, only a few which afford a tolerable ap- 
proximation to the results of experiment. The 
force of a stream must be regarded as com- 
pounded of the force of each particle, and of 
the number of particles that strike the object 
in a given time. Now, the force of each par- 
ticle is proportional to the velocity with which 
it impinges ; and the number of particles tbat 
strike in a given time is also proportional to 
the velocity of the stream, supposing its section 
to remain the same ; hence the whole force of 
the stream is as the square of the velocity. 
It follows that if the plane struck by the stream 
be itself in motion, the. impulse will be as the 
square of the differences of their velocities ; and 
if stream strike obliquely upon a plane, its 
force is less than if it struck directly in the 
same plane in the ratio of the cube of the sine 
of obliquity to the cube of the radius. But it 
would appear from experiment that this last 
consequence only holds true when the angle of 
inclination is greater than 60°. It might seem 
(and it is agreeable to theoiy to suppose) that 
a plane moving against a liquid at rest with a 
certain velocity, would receive the same im- 
pulse as if the liquid were to move with that 
velocity, and the plane to remain at rest. 
This, however, is not confirmed by experience, 
which proves that the resistance of a liquid to 
a body in motion is considerably less than the 
percussion of the liquid moving with the same 
velocity against the body at rest The differ- 
ence arises from the action of the liquid on the 
hinder part of the moving body, by whieh the 
resistance is in some degree counteracted; 
but the resistance depends very materially on 
the figure of the body, and the relation of its 
length to its breadth. A conical-shaped body, 
when its length is considerable, is more easily 
drawn through the water with its broad than 
with its narrow end forwards. In general it 
is found that whatever tends to diminish the 
adhesion of the body to the liquid, tend* also 
to diminish the resistance. A wedge, which 
has its sides rubbed with grease, is found to 
move more freely through the water than if it 
were presented m its natural state ; hence the 
great advantage of coating a ship’s bottom 
with copper. [Resistance.] 

The following are some of the best works 
on the subject: Belidor, Architecture Hy - 
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draulique ; Frisi, Opera Omnia ; Bossufc, Traitk 
d Hydrodynamique ; Du Buat, Principes dHy - 
draulique \ Prouy, Nouvelle Architecture Hy- 
drautigue ; Rtcherches Physico-Mathkmatiques 
sur la Theorie dee Eaux Courantre; Navier, 
lUsumk dc8 Leqons donnfa a V tteole Poly- 
technique ; Baccolla dei Autori Italiani che 
hanno trattato sur V Acque Corrente ; D’Aubris- 
Bon’s Traitk d Hy draulique ; Eytelwein, Hand- 
buck der Mechanic ; Leslie ; Young ; Robison ; 
Lardncr’s Treatises on Hydraulics ; Nicholson’s 
translation of Venturi’s Tracts ; &c. &c. A 
more complete list of the bibliography on 
this subject will be found in the tract upon 
Hydraulic Engineering in Weale’s Series, by 
G. R. Burnell. 

Hydrides. Compounds of hydrogen with 
other elements or radicals. 

Hydrlodie Acid. A gaseous compound 
of hydrogen and iodine, obtained by the mutual 
decomposition of iodide of phosphorus and 
water. It is composed of 126 iodine + 1 hy- 
drogen ; and its equivalent, therefore, is 127. 
The specific gravity of this gas is 4 4. It is 
rapidly absorbed by water, furnishing a sour 
dense liquid, which becomes brown by exposure 
to air, in consequence of the evolution of a 
little iodine. It is decomposed by chlorine, 
which abstracts the hydrogen to form hydro- 
chloric acid, and sets the iodine free. 

Hydrobromle Acid. A gaseous acid 
composed of 78 bromine + 1 hydrogen. It is 
obtained by the mutual decomposition of bro- 
mide of phosphorus and water. 

Hydrocarbons. Compounds of carbon 
and hydrogen. These combinations are nume- 
rous, and form a variety of important gaseous, 
liquid, and solid products, the composition and 
characters of which are stated under other 
heads. Marsh gas and olefiant gas may be 
cited as instances of gaseous, oil of turpentine 
and benzole of liquid, and naphthaline and 
paraffin of solid hydrocarbons. 

Hydroeardla. Dropsy of the pericardium. 

Hydrocele (Gr. and & tumour). 
A collection of watery or serous fluid in the 
tunica vaginalis testis. 

Hydrocephalus (Gr. and K€<f>a\j, 

the head). Dropsy of the brain, or water in 
the head. The acute form of this disease is 
almost confined to childhood ; it is maiked by 
febrile symptoms, pain of the head, and in 
very young children enlargement of it. The 
eyes are irregularly directed and the pupil 
dilated. The eyes are not perfectly closed in 
sleep, and there appears a degree of delirium, 
as far as can be judged of in children ; coma, 
convulsions, and paralysis are frequent conse- 
quences. The ventricles of the brain are the 
chief seat of the watery accumulation. Bleed- 
ing from the temporal artery or jugular vein, 
cold applications to the head, and brisk purga- 
tives with calomel, are the leading remedies. 

Hydrocbaridacese (Hydrocharis, one of 
the genera). A nutural order of floating 
Endogens of the Hydral alliance, inhabiting 
Europe and some other places, known by their 
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tripetaloideous flowers with an inferior ovaiy. 
They agree with Alismacea in habit and m 
want of albumen, but differ in their carpels 
being definite in number. They are not of any 
known use, but many of the species are hand- 
some when in flower. 

Hydrochloric Add (Gr. 05o>p, and wp6s, 
pale). A gaseous compound of 1 atom of 
chlorine » 36, and 1 atom of hydrogen ■■ 1 ; 
tho equivalent, therefore, of the hydrochloric 
acid is =* 37. [Mitriatto Acid.] 

Hydrocorlsee (Gr. 88a?p, and icapis, a bug). 
The name of a tribe of Hemipterans, including 
the water-bugs ; these differ from the Geocorism, 
or land-bugs, in having minute antennae inserted 
beneath the eyes. This tribe includes the 
water-scorpions (Nepidte) and the boat-men 
(Notonectida). 

Hydrocotyle (Gr. 08 a tp, and Korfatj, a 
cavity). A curious little native Umbellifer, 
sometimes called Pennywort, remarkable for 
its round peltate leaves. It is reputed to be 
injurious to sheep, but probably without just 
cause, the marshy situations in which it grows 
being far more inimical to tbese animals. 

Hydrocyanic Add (Gr. 00o >p, and k bavos, 
blue). This noxious compound was first dis- 
covered by Scheele in 1782, and was called 
Prussic acid, but- its real nature was not under- 
stood till the discovery of cyanogen by -Gay 
Lussac in 1816. Its ultimate components are 
2 atoms of carbon, 1 of nitrogen, and 1 of hy- 
drogen. It is obtained by gently heating in 
a small retort a mixture of 3 parts of cyanide 
of mercury and 2 of hydrochloric acid. Tho 
evolved vapours should be passed through a 
tube containing fragments of marble, in order 
to absorb any hydrochloric acid that may 
chance to distil over, and ultimately condensed 
in a receiver immersed in a freezing mixture. 
The hydrocyanic acid is a colourless liquid, 
having a strong odour resembling that of bitter 
almonds ; its specific gravity at 46° is 07. It 
boils at 80°, and freezes at 0°. Dissolved in a 
large quantity of water, it imparts to it the 
smell and taste of the laurel or bitter almond 
water; it is intensely poisonous — less than a 
grain of it has destroyed the life of an adult in 
twenty minutes. Largely diluted with water it 
is used in medicine as a sedative, and externally 
in chronic skin diseases. The dilute hydro- 
cyanic acid of the London Pharmacopoeia con- 
tains 2 per cent, of the real acid, and that sold 
under the name of Scheele’s acid contains 
about 6 per cent. Of this, if not further 
diluted, from twenty to thirty drops would 
generally suffice to destroy the life of an adult. 
The antidotes to be used in cases of poisoning 
by this acid are chlorine, ammonia, cold af- 
fusion, and artificial respiration. (Taylor On 
Poisons.) 

Hydrodynamics (Gr. 05 up, and Svvapis, 

power). The science that applies the princi- 
ples of dynamics to determine tho conditions 
of motion, or rest, upon fluid bodies. It is 
usually divided into two branches ; namely, 
hydrostatics , which explains the laws of the 
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equilibrium, pressure, and cohesion of fluids ; 
and hydraulics , which explains the laws of 
their motion, together with the principles of 
the machines in which they are chiefly con- 
cerned. Though the term hydrodynamics is 
sometimes applied generally to fluids of all 
kinds, it is more usually confined to the 
non-elastic or incompressible fluids, such as 
water, mercury, &c. ; in which case the science 
which treats of the equilibrium of the com- 
pressible and elastic fluids, like the air, is 
called aerostatics, and that which treats of their 
motion is called •pneumatics . 

Hydrodynamics, though a science of immense 
importance in its application to the various 
purposes of life, was not cultivated to any 
extent by the ancients, all their knowledge of 
the doctrine of fluids being limited to a few 
propositions regarding the pressure and equi- 
librium of water. Archimedes, indeed, estab- 
lished the general principles which serve as the 
foundations of hydrostatics in his treatise De 
InsidentibuA Humido (*•«/>! r up 88an Itpurra- 
pivtov); and Ctesibius and Hero, who flourished 
at Alexandria about 120 years after Christ, 
invented the pump of compression, the siphon 
and the forcing pump, unless the siphon is to 
be considered a much more ancient invention, 
for the Egyptian hieroglyphics contain very 
correct representations of this instrument, and 
the Roman aqueducts of about 70 b.c. display 
the knowledge of the ancients in this matter. 
Julius Frontinus, who was inspector of the 
public fountains at Rome^ in the time of Nerva 
and Trajan, wrote a work on the Roman aque- 
ducts, and on the modes of distributing water 
then in use ; but he appears to have been un- 
acquainted with the law of the velocities of 
rqgning waters depending on their depth. 
The first known modern treatise on Hydro- 
dynamics was published, in 1639, by Castelli, 
a disciple of Galileo, under the title of Della 
Misura ddC Acque Corrcnti ; and it contains a 
satisfactory explanation of various phenomena 
in the motion of fluids. Torricelli discovered 
the important property that the velocities of 
fluids, issuing through an orifice, is as the 
square roots of the pressure ; Marriotte, in his 
Traitl du Mouvement des Eaux , employed the 
principle of Torricelli, and explained the dis- 
crepancy between theory and observation by 
ascribing it to the retardation of the water’s 
velocity arising from friction. Guglielmini 
was the first who treated of the motion of 
water in rivers and open channels. The sub- 
ject of the oscillation of waves, one of the most 
difficult in the whole science, wqg first investi- 
gated by Sir Isaac Newton, who determined 
the duration of the oscillations, and thence 
concluded that the velocities of waves formed 
on the surface of water are in the subduplicate 
ratio of their size. He was also the first who 
observed the contraction in the vein of a fluid 
issuing through an orifice, and he regarded 
the contracted section as the true orifice, by 
which the thcoiy of the escape of water was 
rendered more conformable to experience. The 
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Hydrodynamica of Daniel Bernouilli was pub* 
lished in 1738. His theory of the motion of 
fluids consists in supposing, firstly, that the 
surface of a fluid in a vessel, while emptying 
itself by an orifice, remains unchanged, and 
always horizontal ; and, secondly, that if the 
fluid may be conceived to be divided into an 
infinite number of horizontal strata, all the 
strata remain parallel, and descend vertically, * 
with velocities inversely proportional to their 
breadth, or to the horizontal sections of their 
reservoirs. From these suppositions, and by 
means of the application of the principle of 
the conservation of living forces, he obtained 
solutions of the principal problems of hydro- 
dynamics. The mathematical theory of the 
nature of fluids was further investigated by 
John Bernoulli, Maclaurin, and the cele- 
brated D’Alembert, the latter of whom jplaced 
it in an entirely new light by the application 
of Euler’s doctrine of partial differences. One 
of the best treatises on hydrodynamics which 
we possess, is that of the Abb6 Bossut, in 
which are given the results of a very exten- 
sive set of experiments, performed with great 
judgment and accuracy. Similar and more 
extensively varied experiments were after- 
wards undertaken by Du Buat, whose Principes 
(THydraulique, in three volumes, contains a 
theory founded upon the results thus ob- 
tained. Du Buat was the first who ascer- 
tained the effect of heat in increasing the 
fluidity of bodies he experimented upon. 
Among the other researches more recently 
undertaken for the purpose of throwing light 
upon this difficult and interesting subject, we 
may mention those of Prouy, Coulomb, Eytel- 
wem of Berlin, Bidoni of Turin, Sabatier, 
Poncelet, Lesbros, Morin, George Rennie, 
Jardine of Edinburgh, Darcy, Belanger, Bazin, 
&c. From the four last-named authors, some 
valuable results with respect to the flow of 
water in pipes may be derived; Poncelet, 
Lesbros, and Morin principally turned their 
attention to the effect of various orifices upon 
the rate of discharge of water in channels. 

The analytical theory of hydrodynamics 
resolves itself into the integration of equations 
of practical differences, a branch of the cal- 
culus which we owe to Eider, who gave the 
general formulae for the motion of fluids, 
founded on the laws of their equilibrium, and 
thus reduced the whole question of the me- 
chanics of fluid bodies to a ample one of 
analysis. If these formulas could be inte- 
grated, we should be able to determine com- 
pletely, in every case, all the circumstances 
of the motion and action of a fluid subjected 
to the influences of any forces whatever ; but 
such is the difficulty of the subject, that the 
integration, except in a few limited cases, has 
hitherto resisted the efforts of the greatest 
mathematicians. Lagrange, in his Mccaniqus 
Analytique , had deduced the analytical formulae 
of the motion of fluids from the principle of 
vertical velocities, and thus shown that dy- 
namics and' hydrodyu&mics are only branches 
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of one great principle, and results, as it were, 
of a single general formula. Laplace, in his 
Micanique Celeste , lias also given the general 
equations of hydrodynamics, and applied them 
to the questions of the figure of the earth, and 
of the tides. Since the days of those illustrious 
mathematicians, the theory has been illustrated, 
with reference to application to particular cases, 
by Poisson, Cauchy, Navier, Challis, Belanger, 
Weisbach, and others; but it cannot be said 
to have received any particular extension. 
Treatises on Hydrodynamics are very numerous. 
Besides the works of Lagrange and Laplace, 
and the others mentioned, we would refer the 
student to Bossut’s Hydrodynamique ; Poisson’s 
Mkcanique ; Moseley’s Elementary Treatise on 
Hydrostatics and Hydrodynamics \ Jamieson’s 
Mechanics of Fluids , &c. [Hydrostatics and 
Hydraulics.] 

Hydrofluoric Acid. A highly corrosive 
and veiy volatile liquid, obtained by distilling 
in leaden or silver vessels a mixture of 1 part 
of pure fluor spar in fine powder with 2 of sul- 
phuric acid. This compound acts vehemently 
upon glass and all silicious combinations ; it is 
a compound of 19 fluorine + 1 hydrogen : =* 20 
hydrofluoric add. 

Hydrogen (Gr. C8a>p, and ycrvdw, I gene- 
rate ). This important element is only known 
to us in the gaseous or permanently elastic form. 
It was formerly called inflammable air, and was 
sometimes considered as identical with phlogis- 
ton , or the matter of heat. It is usually pro- 
cured by the action of sulphuric acid and zinc 
or iron upon water, or by passing the vapour of 
water over red-hot iron. Pure hydrogen is a 
colourless, tasteless, and inodorous gas. 100 
cubic inches at mean temperature and pressure 
weigh 2*13 grains; so that its specific gravity 
compared with air is as 67 to 1,000, and it is 
exactly 16 times lighter than oxygen. It is 
therefore the lightest known form of matter, 
being 14*4 times lighter than air, and 11,000 
times lighter than water. It burns in contact 
with air with a pale flame ; and when mixed 
with three or four times its volume of sir, or 
with half its volume of pure oxygen, and in- 
flamed, it burns rapidly, and in the latter case 
with violent explosion. The only product of 
this combustion is water, which is thus shown 
to consist of 1 part by weight of hydrogen with 

8 of oxygen ; so that upon this datum the num- 
ber 8 becomes the equivalent of oxygen, and 

9 that of water. Hydrogen is not absorbed 
by water, and animals soon die when confined 
in it 

Hydrography (Gr. and ypd<pv, I 

write'). The description of the waters which 
exist at the surface of the earth, particularly 
with reference to the bearings of the coasts, 
the depths, currents, and other circumstances 
required to be known for the purposes of navi- 
gation. This term implies the same thing with 
regard to the sea that geography implies with 
regard to the land. Hydrographical charts or 
maps are projections of some part of the ocean, 
in which the meridians, parallels, &a, with 
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the coasts, capes, rocks, shallows, &C., are laid 
down for the uses of navigation. 

Hydrogurets orHydrurets. Compounds 
of hydrogen with metals, dec. The term hydride 
is sometimes similarly used. 

Hydroleaceee (Hy drolea, one of the genera). 
A small group of Monopetalous Exogens, now 
included m HydrOphyUacea. 

Hydrollte (Gr. Stop, water; \($or, a stone). 
A name given to Gmelinite (Soda Chabazite), 
as containing a large quantity of water. It ib 
a silicate of alumina, iron, and potash, con- 
taining nearly twenty per cent of water, and 
has been found in the amygdaloidal rocks of 
Antrim in Ireland. 

Hydrology (Gr. 68a>p, and \6yos). The 
part of the general science of Physical Geo- 
graphy that relates to the phenomena of water 
in the liquid form. 

The principal part of the, water on tho 
globe occupies a large depression of the surface, 
and is denominated the Ocean. Different 
parts of it are known as the Pacific, the 
Atlantic, the Indian, the Arctic, and the 
Antarctic Oceanq, The rest Of the surface 
rises above the level of -the. ocean, or if de- 
pressed is occupied by waters that do not 
connect with the great body of the ocean. 

The form of the land, or in other words the 
form of the line of intersection of the surface of 
the ocean with the land, is extremely irregular, 
the water entering the land at numerous re- 
cesses and the land projecting into the water by 
various promontories. The former are called 
Inland Seas, Gulfs, or Bays, according to the 
extent to which the water is land-locked. The 
waters reposing in hollows within the land are 
called Lakes, and the waters running along the 
surface to enter the ocean or the lakes or be 
lost in plains are called Rivers. The rivers 
connect with each other, and form large and 
definite River Systems, draining definite tracts 
of land. 

The grand phenomena of the ocean indude 
the regular Tides and Currents which affect 
it, the Winds and Storms which disturb it; 
its temperature, depth, and mineral contents. 
The phenomena of fresh water actually on the 
surface are quite distinct ; and the phenomena 
of water in the atmosphere, including the 
falling and distribution of rain, belong to 
Meteorology, another department of Phy- 
sical Geography. 

Few things connected with the laws of mat- 
ter and their visible results on the earth are 
more striking than those which belong to the 
circulation of water around and through Hie 
earth. The warm air that floats above the 
surface of the ocean is constantly raising 
vapour, with which the atmosphere is charged 
to the extent of at least four parts, out of five, 
being ready to give it off at the slightest change 
of temperature. When tbe air in this state 
impinges upon land; it becomes either more 
heated and therefore more absorbent (the 
additional supply being readily obtained), or 
chilled! and less absorbent, and in a condition 
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to deposit moisture as rain. Thus on all high 
grounds, which are necessarily colder than the 
lowlands in the same latitude, and on all cooler 
latitudes to which clouds are drifted, there is 
occasional rain, often very heavy and continuous 
orer^large tracts. The rain that thus falls is 
partly, no doubt, reabsorbed into the air, or is 
used in the production of vegetable and animal 
tissue. A great part, however, runs along the 
earth's surface in streams and rivers, circulating 
at the surface visibly, and the rest enters the 
strata, pervades them, and passes through them 
invisibly from place to place, coming out again 
in spriugs, ana completing another circulation 
out of sight. 

The influence of water is felt everywhere, 
and all the phenomena of structure observable 
in rocks of every kind are influenced by this 
complete and never-ceasing circulation. 

Hydrology is thus a department of great 
importance and interest. The details will be 
found considered in various separate articles, 
of which the names are printed in the above 
paragraphs in capital letters. 

Bydromaucy (Gr. vfipdjuams, a water - 
prophet ). Among the ancients, a method of 
divination by water. It was performed in 
various ways. Its origin is ascribed by Varro 
to the Persians.' 

Hydromel (Gr. 05a >p, and /xAc, honey). 
Water sweetened with honey, which when fer- 


mented forms mead. 

Hydrometer (Gr. v5wp, and pcrpov, vua- 
sure). An instrument- for determining the 
specific gravities of liquids, and thence also the 
strengths of spirituous liquors. Various in- 
struments of different forms have been proposed 
for ascertaining readily the specific gravities of 
fluids; but Sikes's hydrometer, directed by 
Act of Parliament to be used in collecting the 
revenue of the United Kingdom, may be con- 
sidered as deserving of description. This in- 
strument is represented in the an- 
nexed figure. A B is a flat stem, 
divided on both sides into eleven 
equal parts, each of which is again 
subdivided into two. The stem 
carries a hollow brass ball B C, in 
which is fixed a conical stalk C D, 
terminating in a pear-shaped bulb 
D. Eight different weights of a 
circular form, and marked with the 
numbers 10, 20, 30, 40, 50, 60, 70, 
and 80, are cut in the manner repre- 
sented at W, so that they can be 
placed on the stalk C P. When the 
strength of spirits is to be measured, 
one of the circular weights is placed 
on C D, which is found by trial to bo capable of 
sinking the ball so far that the surface^ of the 
liquid cuts the stem at one of the divisions 
between A and B. The nural>or of 1 his division 
is then observed, and also tbo temperature of 
the liquid; and the corresponding strength per 
cent, of the spirit is then found in a tabic which 
accompanies the instrument. Glass hydro- 
meters. adapted to various scales, arc in con- 
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stant use for determining the specific gravities 
of all kinds of liquids. 

Jones's Hydrometer is an improvement on 
Sikes’s. It has a square stem carrying a dif- 
ferent scale upon each of' its four sides, and is 
accompanied by three separate weights, which 
with the unweighted instrument correspond 
with the four scales. 

Baum&s Hydrometer is much used on the 
Continent. In principle it does not differ from 
Sikes’s. Its scale, however, is quite arbitrary ; 
and as the gravities of liquids are frequently 
given in degrees Baum 6 in foreign books, the 
following tables will be found useful in trans- 
lating these degrees into real specific gravities : 


Table for the Reduction of Degrees of Benm&'s 
Hydrometer to real Specific Gravities ( water 
= 1). Liquids heavier than Hater. 
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73 

i-924 

16 

1-118 

8G 

1-310 

53 

1-5C7 

74 

1-949 

17 

1-126 

37 

1-322 

66 

1-583 

75 

1-974 

IB 

19 

1*1X4 

1143 

38 

1-333 

67 

1-600 

76 

2-000 


Table for the Ridnction of the Degrees of 
Baumes Hydrometer for Liquids lighter 
than Water. 


I! 

s| 

u 

11 

11 

11 

11 

II 

11 

10 

1-000 

23 

•918 

36 

•849 

49 

*789 

11 

•993 

24 

•913 

37 

•844 

60 

*785 

12 

•986 

25 

•907 

38 

•839 

61 

•781 

13 

•980 

26 

•901 

39 

*834 

52 

*777 

14 

•973 

i 27 

•896 

40 

•830 

53 

•773 

15 

•967 

28 

•890 

41 

•825 

54 

*768 

16 

•960 

29 

•885 

42 

•820 

65 

•764 

17 * 

•954 

30 

•880 

43 

•816 

66 

•760 

18 

•948 

31 

•874 

44 

•811 

57 

•757 

19 

•942 

32 

•809 

45 

•807 

68 

•753 

20 

f 936 

33 

•864 

46 

•802 

69 

•749 

21 

•930 

34 

•859 

47 

•798 

60 

•745 

22J 

•924 

85 

•854 

48 

•794 




Tu'addclCs Hydrometer is much used by 
English chemical manufacturers for testing 
liquids heavier than water. Its degrees are 
converted into ordinary specific gravities by 
multiplying them by 5, adding 1000, and di- 
viding the sum by 1000. Thus 

20° TwaddoU = — * * + i£2® =1100. 
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Another easy method of determining the 
densities of different liquids, sometimes prac- 
tised, is by means of a set of glass beads pre- 
viously adjusted and numbered. Thrown into 
any liquid, the heavier balls sink and the lighter 
float at the surface ,* but one of them approach- 
ing the density of the liquid will be in a state 
of indifference as to buoyancy, or will float 
under the surface. The number on this ball 
indicates, in thousandth parts, the specific 
density of the liquid. 

Hydrometra (Gr. Mforp, and /i^rpo, the 
womb). Dropsy of the uterus. 

Hydrometrtdae (Gr. 88a>p, and pfo-pa). * A 
family of Gcocorisa, or land-bugs, but of aqua- 
tie habits ; not, however, living in water, but 
frequenting the surface. 

Hydropathy (Gr. 05»/>, and w dBos, disease). 
This term is applied to a treatment of disease 
generally called the cold-water cufre\ it was 
suggested, in 1828, by Vincent Priessnitz of 
Graefenberg in Silesia, and consists in the 
internal and external administration of cold 
water, accompanied by air and exercise, early 
hours, and strict attentibn to diet; there are, 
therefore, many cases in which such a plan 
rationally pursued must be obviously useful, 
more especially to overphysicked individuals, 
residing in populous towns, eating and drinking 
too much, and keeping bad hours. At the same 
time, some parts of the treatment are by some 
considered to be ‘ of so outrageous a character 
as frequently to aggravate the disease which 
they are intended to cure, and occasionally to 
endanger the life of the patient.' 

Hydropericardium (Gr. Hop, and rrcpi- 
tcdpdiov, about the heart). Dropsy of, or an 
unnatural accumulation of watery fluid in, the 
sac of the heart. 

Hydrophane (Gr. 05a>p, and <palv4$, 2 show). 
A variety of opal, which is, white and opaqne 
when dry, but becomes translucent in water. _ 

Hydropbldes (Gr. 8**>p, and tyls,' a ser- 
pent). A name applied to the section of Ophi- 
dians, including the water-snakes. These are 
principally distinguished by* having the tail 
compressed or flattened sideways, for the pur- 
pose of swimming. They are armed with 
poison fangs ; but these are of small size, and 
are associated with a row of non-venomous 
maxillary teeth. 

Hydrophilldse (Gr. Hop, and 2 

love). A family of Pentamerous Coleopterans, 
including those species which have short clavate 
antennae, long and slender palpi, mandibles 
bidentate at the tips ; body oval and convex ; 
and the hind-legs often ciliated. The Hydro- 
philides , like the Dyticidm, are aquatic beetles, 
and have wings by which they can transport 
themselves from one piece of water to another ; 
but they are vegetable-feeden, and are less 
active in their movements than the predatory 
water-beetles. The family includes many genera. 
The typical species, Hydropkilus caraboides, is 
common in the s tagnan t ponds and ditches of 
this country. 

Hydrophobia (Gr. Hpo$o/B la, dread of 
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water). A disease remarkably characterised by 
alarm at the approach of water, and caused by 
the bite of a mad dog or other rabid animal ; 
but it does not appear capable of being com- 
municated by the human subject. At some in- 
definite period after the bite, and often long 
after all local injury has healed, itching and 
pain in the bitten part, heaviness, great rest- 
lessness and uneasiness, and mental alarm 
ensue, followed by pains about the neck, sense 
of choking, and neat irritability and horror at 
any attempt to drink, although solid food can 
generally be swallowed. Fever, vomiting, ex- 
cessive thirst, spitting* of viscid saliva, and 
difficult respiration men come on, with ir- 
regular pulse and convulsions, "under which the 
sufferer sinks more or less rapidly according 
to the strength of his constitution. Delirium 
sometimes precedes death, but not always ; in 
many instances the judgment appears unaffected. 
It unfortunately happens that nothing in the 
way of cure, and little even as palliation, had 
been successfully effected in this disease ; but 
there appears little doubt that the timely appli- 
cation of preventive measures has been success- 
ful, and of these the amputation or excision of 
the bitten part; and the application of caustics 
to it, or both united, are most to be relied on ; 
and the sooner* they are resorted to the better 
the chance of succeed, but it appears that they 
may be effective any time before the appearance 
of symptoms. Among caustics, the nitric acid 
is perhaps the most effective. It energetically 
acts upon and decomposes* all animal matter, 
and fluids more especially : and if applied very 
soon after the bite, can scarcely mil to be 
effective: it also penetrates the wound, and 
forms a sloughing? sore. The appearance of 
madness in dogs, in its early stages at least, is 
unfortunately not very well defined, nor always 
easily distinguishable from their other maladies: 
whether the bite is less dangerous before they 
become evidently rabid than afterwards, seems 
to be donbtfoL In general the animal is ob- 
served to be unusually dull and unsociable, 
refuses food, hangs ms head, and appears 
drowsy : he flies at strangers, but usually re- 
cognises his master, though with compara- 
tive indifference. Afterwards his breathing 
is quick and heavy ; frothy matter runs from 
his month; he walks slowly, but occasionally 
( runs and starts forward ; at length he forgets 
his master, often falls down, flies at everybody 
in his way, grows furious, and in four-and- 
twentj or thirty hours dies. 

Hydrophyllaoeae (Hydrophyllum, one of 
the genera). A natural order of herbaceous 
Exogens, inhabiting America and belonging to 
the Gortusal alliance. They come very nea r to 
Boraginace<B % from which they are known by 
their one-cell ed^ many-seeded fruit, and other 
characters. Sojne Polemoniaeea have the habit 
of this order. The species of Eutoca and Pha- 
celia are often cultivated on account of their 
pretty flowers. 

Hydrophytes (Gr. Hap, and pvrjp, a 

plant). Plants which thrive in water ; as 
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given by botanists to algaceous plants, and 
sometimes confined to those which are found 
in fresh water. It has been remarked by Lyell 
( Principles of Geology) that the number of 
hydrophytes is very considerable, and their 
stations more varied than could have been l 
anticipated; for while some plants are daily 
covered and uncovered by the tide, others live 
in abysses of the ocean at the extraordinary 
depth of l,000jieet ; and although such situa- 
tions must be profoundly dark, at least to our 
organs, many of these vegetables are highly 
coloured. 

Bjdropi (Gr. 88pwf). Dropsy. An un- 
natural accumulation of fluid in the cellular 
membrane or cavities of the body. 

Hyflgoplhalmta (Gr. 88wp, and 6<p0a\fios, 
the eye). Dropsy of tne eye. 

Hydrorachttli (Gr. 8ba>p, and the 

spine). A tumour upon the spine of infants ; 
at first of a blue colour, but afterwards becoming 
transluoent; it is attended with paralysis of 
the lower limbs, and is usually fatal in its con- 
sequences. 

Hydrosoope (Gr. Wpomcfaiov, from 88a>p, and 
cKoirda, I view). An instrument anciently used 
for measuring time by means of the flowing of 
water through a small orifice. It consisted of 
a cylindrical tube, conical at the bottom. The 
cylinder was graduated ; and as the water 
trickled out at the apex of the cone, its 
surface became successively contiguous to the 
divisions marked on the cone, and thereby 
pointed out the hour. 

Hydroatatio Balance (Gr. topo<rrdrns). 
A balance for weighing substances in water, 
for the purpose of ascertaining their specific 
gravities. 

Bydrostatio Bellows. An apparatus 
for illustrating the hydros ta tic paradox, or that 
peculiar property of liquids in virtue of which 
they transmit pressure equally in every direction. 

In the annexed figure B C 
and DE are two flat boards 
united by leather or flexible 
doth A, water-tight. A short 
tube fitted with a stop-cock 
communicates with the in- 
terior of the bellows, by which 
the liquid may be discharged. 
From the short tube a long 
tube T rises perpendicularly, 
and terminates in a funnel F. 
The upper board BC is loaded 
with weights, which ijress it 
against the lower board D E. On pouring water 
into the funnel F it will descend through the 
tube T, and enter between the boards; and 
by continuing the supply a column will be 
fdrmed in the tube, the weight of which, 
transmitted through the water in the bellows, 
will raise and support the weights on the 
boafcd. 

Hydrostatic Paradox. A term frequently 
employed to designate that principle in hydro- 
statics according to which any quantity of 
water, however small, may be made to balance 
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any weight, however great. [Hydrostatic 
Bhllows.] 

Bydrostatio Press, also called the 
Hydraulic Press, and sometimes, from the 
name of the engineer who gave it the fonu 
under which it is now constructed, and brought 
it into general use, Bramab’s Press. A 
machine by means of which an enormous force 
or pressure is obtained through the medium of 
water. The principle is the same as that of 
the hydrostatic bellows ; from which, indeed, it 
only differs by the substitution of a strong 
forcing pump for the long tube, and a barrel 
and piston for the leather and boards. It con- 
sists of a short and very strong pump-barrel 
A B, with a solid piston C 
of proportionate strength, 
which is pushed upwards 
against the thing to be 
compressed by water 
driven into the barrel 
beneath it at F from ther 
small forcing pump E. If the Small pump 
have only one-thousandth of the area of the 
large barrel, and if a man by means of its 
lever handle D press its piston down with a 
force of 500 pounds, the piston of the great 
barrel, in virtue of the hydrostatic principle of 
equal pressure in all directions, will rise with a 
force of a thousand times 500 pounds, or more 
than 200 tons. The hydrostatic press is applied 
to a great variety of useful purposes ; for com- 
pressing bales of goods, as paper, cotton, wool, 
tobacco, &c. ; for expressing oils from seeds, 
raising weights, uprooting trees, &c. 

Hydrostatics. The name of an order of 
Acakphes , including those which have one or 
more air-vessels appended to their body. 

Hydrostatic*. The science which explains 
the properties of the equilibrium and pressure 
of liquids. It is the application of statics to 
the peculiar constitution of water or other 
bodies existing in the perfectly liquid form. 

The whole doctrine of the equilibrium and 
pressure of liquids is deduced from the follow- 
ing fundamental law; ( When a liquid mass 
is in equilibrium under the action ox forces of 
any kind, every molecule of the mass sustains 
an equal pressure in all directions/ 

One of the most obvious consequences of the 
above law is, that the surface of a liquid when 
at rest in an open vessel, and acted upon by no 
other force than gravity, is horizontal, or per- 
pendicular to the direction of gravity. If the 
directions of gravity are parallel, the surface 
will consequently be a plane ; if they converge 
to a point, the surface of the liquid will be a 
portion of a sphere. Stagnant water at the 
surface of the earth, therefore, assumes the 
spherical figure ; but by reason of the magni- 
tude of the sphere the curvature of any small 
portion of it is insensible, and the surface may 
be regarded as n plane. A ring surrounding 
the earth would bend away from a perfectly 
straight line only eight inches in a mile. 

If a free communication is made between 
two or more vessels containing a liquid by 
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or otherwise, the surface of the mersed part undergoes any alteration. The 

iquid when in equilibrium will always stand character of the equilibrium of a floating body 
at the same level. depends upon the relative positions of the een- 

The liquid contained in a vessel being at tres of gravity and buoyancy with respect to a 
rest, and subjected to the action of gravit$\ certain point called the nutacentre, which latter 
only, any particle of it is pressed in all direc- may be defined as the point in which the line 
tions (vertically, horizontally, or obliquely) by joining the centre of gravity with the centre of 
a force which is equal to the weight of the buoyancy, in the position of equilibrium, is 
vertical column of the liquid incumbent on it. intersected by the vertical through the centre 
Instead of a particle of the liquid itself, we of buoyancy corresponding to awelightly altered 
may consider the column to rest on an ' inde- position of the body. The metacentre may in 
finitely small portion of the bottom or the sides all cases be determined from the form and 
of the vessel in which it is contained, and it density of the body, and the equilibrium will 
will follow that the pressure on an indefinitely be stable, neutral, or unstable, as it falls above, 
small portion of the area at any point of the upon, or below the centre of gravity, 
bottom or sides is perpendicular to the plane of SjriieiulpfeBteft or Byte Blphi 
that area, and equal to the weight o^u vertical Compounds of hydrosuiphnric acid or sulphu- 
columnr of the liquid standing on it as a base retted hydrogen. 

and reaching to the surface. Hence the whole- Hfr teosnlylmiria fjpifl [Splph uh btted 
pressure sustained bj r any finite portion of the Hvbbogkit,] This* compound has also been 
bottom or sides of the vessel is equal to the caled hydrothiotvic acid (fins hydrogen, and 
weight of a column of the liquid having fin* its- t @r. 9&w r suip&ur)* 

base the surface pressed on (extended into at IjytritetM and fldpof, the 

plana if necessary), and far its altitude the G&esty Dropsy of the chest. The symptoms 
distance of the centre of gravity of that surface sure-: difficult breathing: when in a recumbent 
from the surface of the liquid. \ posted puUeness, cough, thirst, swelling of the 

The point of a plane- surface- at which the i iegp amid feet, quick and often irregular or inter- 
reoullt&njt of all the liquid pressures upon it is ( matting pulse. [ Dan a s i .] 
applied, is called the crmtre of pressure. From ; TTj te mmmm (Gr. Way ; (Ser, animal). These 
the above it fallows that the pressure cm the are defined by the beet zoologists as gelatinous, 
bottom of the vessel depends only on the mag- ; oblong, or conical aranals with a contractile 
mifinde of the bottom and the depth of the | body, an intestinal canity, and an oral aperture, 
liquid, and is entirely independent of the farm | which is surrounded by a circlet of arms or 
of the sides and of the quantity of liquid in tentacles. 

the vessel It is on this principle that the Hydruret or E ybrega re t A term ap- 
hydrostatic press and hydrostatic bellow are plied in Chemistry to some of the compounds of 
constructed. - A body immersed in a liquid is hydrogen, more especially with the metals, 
pressed upwards by a force equal to the weight Hydros (Gr. Sbpos). A genus of water 
of the liquid it displaces ; and the difference snakes, characterised by a compressed or late- 
between the absolute weight of a body and its rally flattened tail adapted for swimming ; and 
weight when entirely immersed, is the same by, having many maxillary teeth, like non- 
with the weight of a quantity of the liquid venomous serpents, but with the first larger 
equal in bulk to the body. The specific gravity than the rest, and grooved for the transmission 
of a body, therefore, being the ratio of its own of a poison-duct. The species are confined to 
weight to that of an equal volume of water, the seas of the warmer latitudes, 
may at once be found by weighing it. first in Hydrus. In Astronomy. A southern con- 
air and then in water. The equilibrium of stell&tion. 

solid bodies floating on liquids, a subject Byfleia (Gr. byltta, health). The goddess 
discussed by Archimedes in his treatise Be of health, in the Greek Mythology : daughter or 
Humido Insidentibus, is an important part of wife of Asklepios (Aesculapius). Her statues 
hydrostatics in consequence of its relation to (of which the most celebrated was at £icyon) 
the construction and stowage of ships. A body sometimes represented her with a large serpent 
placed on a fluid specifically heavier than itself, coiled round her body, and elevating its head 
will sink so far that the weight of the fluid above her arm to drink of a cup which she held 
displaced is equal to the whole weight of the in her hand. Isis, in Egyptian monuments, 
body ; and when it assumes the position of appears sometimes in a similar attitude, 
equilibrium, the line which joins the centre of Hygiene. That branch of medicine which 
gravity of the body and the centre of buoyancy relates to the means of preserving public 
(which is the same as the centre of gravity of health. 

the immersed part supposed to be homogeneous) Hygrology (Gr. vypit, moist, and Arfyor). 
is perpendicular to the surface of the water, or In Medicine, the doctrine of the humours or 
the horizon. fluids of the body. 

The centre of gravity of a body is a fixed Hygroma (Gr. by pis). A' tumour contain- 
point relatively to the body itself; but the ing serum or other non-purulent fluid, 
centre of buoyancy, which depends on the figure Hygrometer (Gt. irypis, and ftirpar, mca - 

of the immersed part, will change its place sure). An instrument for measuring the de- 
when the figure or relative situation of the im- ; gives of moisture or dryness of the atmosphere. 
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Variations in the state of the atmosphere with 
respect to moisture and dryness are manifested 
by a great variety of phenomena ; and accord- 
ingly numerous contrivances have been proposed 
for ascertaining the amounts of those variations 
by referring* intern to some conventional scale. 
-All such contrivances are called hygrometers ; 
but though the variety of form that may be 
given to them, or of substances that may be 
employed, is endless, they may all be referred 
to two classes ; namely, 1st, those which act on 
the principle of absorption ; and, 2nd, those 
whicn act on the principle of condensation, 

1. Hygrometers on the Principle of Absorp- 
tion.— Many substances in each of the throe 
kingdoms of nature absorb moisture from the 
atmosphere with greater or less avidity, and 
thereby suffer some change in their dimensions, 
or weight, or some of their physical properties. 
Animal fibre is softened ana relaxed, and con- 
sequently elongated, by the absorption of mois- 
ture. Cords composed of twisted vegetable sub- 
stances are swollen, and thereby .Shortened, 
when penetrated by humidity ; and the alter- 
nate eipmioa and dhsaaking of most kinds 
of wood, especially wihra weed in cabinet work, 
and after the natural sap bits been evaporated, 
is a phenomenon with which everyone is fami- 
liar. Many mineral substances absorb moisture 
readily, and thereby obtain an increase of weight. 
Now it is evident that any of these changes, 
either of dimension or of weight, may be re- 
garded aa the measure of the quantity of mois- 
ture absorbed, from winch the quantity of j 
water existing is the atmosphere in the state of 
vapour is inferred ; but many, indeed the far 
greater part of them, axe ao small in amount; or 
take place so slowly, that they afford no certain 
indication of the actual state of the atmosphere 
at any particular moment. In fact, all contri- 
vances which depend upon absorption have been 
successively abandoned as incapable of afford- 
ing reliable indications. 

2. Hygrometers on the Principle of Conden- 
sation. — The instruments of this class are of a 
far more refined nature than those which we 
have been describing. In order to give an idea 
of the general principle on which they depend, 
let us conceive a glass jar, having its sides 
perfectly clean and transparent, to be filled 
with water, and placed on a table in a room 
where the temperature is, for example, 60°, the 
temperature of the water being the same as that 
of the room. Let us next suppose pieces of ice, 
or a freezing mixture, to be thrown into the 
water, whereby the water is gradually cooled 
down to 65, 50, 45, &c. degrees. As the process 
of cooling goes on, there is a certain instant at 
which the jar loses its transparency, or becomes 
dim ; and on attentively examining the pheno- 
menon, it is found to be caused by a very fine 
dew or deposition of aqueous vapour on the 
external surface of the vessel. The precise 
temperature of the water, and consequently of 
the vessel, at the instant when this deposition 
begins to be formed, is called the dewpoint , and 
is capable of being noted with great precision. 


Now this temperature is evidently that to 
which, if the air were cooled down, under the 
same pressure, it would be completely saturated 
with moisture, and ready to deposit dew on any 
body in the least degree colder than itself. 
The difference, therefore, between the tempera- 
ture of ‘the air and the temperature of the 
water in the vessel when the new begins to be 
formed, will afford an indication of the dryness 
of the air, or of its remoteness from the state 
of complete saturation. 

But the observation which has now been 
described is capable of affording far more inte- 
resting and precise results than a mere indi- 
cation of the comparative dryness or moisture 
of the atmosphere. With the help of tables of 
the elastic force of aqueous vapour at different 
temperatures, it gives the means of determining 
the absolute weight of the aqueous vapour 
diffused through any given volume of air, the 
proportion of vapour existing in that volume to 
the quantity that would be required to saturate 
it, and of measuring the force and amount of 
evaporation. 

The elastic force of aqueous Vapour at the 
boiling point of water is evidently equal to 
the pressure of the atmosphere. This may be 
assumed as corresponding to a column of mer- 
cury 30 inches in height. Dr. Dalton, in the 
fifth volume of the Manchester Memoirs , has 
given the details of a valuable set of ex- 
periments by which he ascertained the elastic 
force of vapour from water at every degree 
between its freezing and boiling points, in terms 
of the column of mercury which it is capable 
of supporting. As the same experiments hare 
since been frequently repeated, and the different 
results present all the accordance which can 
be expected in so delicate an investigation, the 
tension of vapour at the different tempera- 
tures may be regarded as sufficiently well 
determined. Supposing, then, we have a table 
exhibiting the elasticity or tension correspond- 
ing to every degree of the thermometer, the 
weight of a given volume of vapour, for example 
a cubic foot, may be determined as follows : — 

Steam at 212°, and under a pressure of 30 
inches of mercury, is 1,700 times lighter than 
an equal bulk of water at its greatest density, 
or a temperature of about 40°, and a cubic foot 
of water at that temperature weighs 437,272 
grains ; the weight, therefore, of a cubic foot 
of steam at that temperature and pressure is 
437,272 •«- 1,700 » 267 *218 grains. Hence we 
may find the weight of an equal bulk of vapour 
of the same temperature under any other given 
pressure, suppose 0*56 of an inch; for the 
density being directly as the pressure, we have 
30 in. : 0’66 in. : : 257*218 grs. : 4*801 grs., 
which is the weight required. 

Having found the weight of a cubic foot of 
vapour under a pressure of 0*66 of an inch, 
and at the temperature 212°, we may find its 
weight under the same pressure at any other 
temperature, suppose 60°. It is ascertained by 
experiment that all aeriform bodies, whether 
vapours or gases, expand the l-480th part of 
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their volume for eveiy accession of temperature 
equivalent to one degree of Fahrenheit's scale ; 
therefore, reckoning a volume of gas at 32° as 
unity, its volume at 60° is to its volume at 2-12° 

asl+^ is to 1 + iHJ; or as 1*058 : 1-375'; 

and tjie density and weight being inversely 
as the volume, we have 

1-058 : 1-375 : : 4-801 grs. : 6*222 grs. 

for the weight of a cubic foot of vapour at 
temperature 60°, and under a pressure of 0'56 
of an inch of the mercurial column. 

The following table, abridged from Daniell’s 
Meteorological Essay s , shows the force or ten- 
sion, weight, and expansion of aqueous va- 
pour, at different temperatures on Fahrenheit’s 
scale: — 


Temp. 

Force 

Weight of a Cubic 
Foot 

Exp&nalon 

0 

•068 

■856 

■9334 

0 

•083 

1-034 

•9438 

10 

•098 

1-208 

•9542 

15 

•119 

1-451 

•9646 

20 

■140 

1-688 

•9750 

25 

■170 

2-028 

•9855 

30 

•200 

2-361 

•9959 

35 

•240 

2-805 

1-0062 

40 

■280 

3-239 

1-0166 

45 

•340 

3-893 

1-0270 

50 

•400 

4*535 

1-0375 

55 

•476 

5-342 

1-0479 

60 

•660 

6-222 

1-0583 

65 

•657 

7*230 

1-0687 

70 

•770 

8*392 

1-0791 

75 

•906 

9-780 

1-0895 

80 

1-060 

11-333 

]"1000 

85 

1-235 

13-081 

1-1104 

90 

1-430 

15*005 

1-1208 

• 95 

1-636 

17-009 

1-1312 

212 

30-000 

257-218 

1-3749 


Having explained the principle of the con- 
densation hygrometer, we will now describe 
one or two of the forms under which it has 
been most frequently constructed. Daniels 
hygrometer is represented in the annexed 



figure, a and 5 are two thin glass balls of 
l| inch diameter, connected together by a tube 
having a bore about ono-fourth of an inch. 
The tube is bent at right angles over the two 
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balls, and tbo arm b c contains a small ther- 
mometer d e, whose bulb, which should be of 
a lengthened form, descends into the hall b. 
This ball having been about two-thirds filled 
with ether, is heated over a lamp till the fluid 
boils, and the vapour issues from the capillary 
tube / which terminates the ball a. The 
vapour having expelled the air from both balls, 
the capillary tube is hermetically closed by the 
flame of a lamp. The other ball a is now to be 
covered with a piece of muslin. The stand g It 
is of brass, and the transverse socket i is mado 
to hold the glass tube in the manner of a 
spring, allowing it to turn and be taken out 
with little difficulty, A small thermometer k l 
is inserted into the pillar of the stand. The 
manner of using the instrument is this : After 
having driven all the ether into the ball b by 
the heat of the hapd, it is to be placed at an 
open window, or out of doors, with the ball b 
so situated that the surface of the liquid may 
be on a level with the eye of the observer. A 
little ether is then to be dropped on the covered 
ball. Evaporation immediately takes place, 
which, producing cold upon the ball a, causes 
a rapid and continuous condensation of the 
ethereal vapour in the interior of the instru- 
ment The consequent evaporation from the 
included ether produces a depression of tem- 
perature in the ball b, the degree of which is 
[ measured by the thermometer d e. This action 
| is almost instantaneous, and the thermometer 
| begins to fall in two seconds after the ether has 
; been dropped. A depression of 30° or 40° 

| is easily produced, and the ether is sometimes 
observed to boil and the thermometer to be 
driven below zero of Fahrenheit’s scale. The 
artificial cold thus produced causes a conden- 
j sation of the atmospheric vapour upon the ball 
b, which first makes its appearance in a thin 
ring of dew coincident with the surface of the 
ether. The degree at which this takes place 
must be carefully noted. In very damp or 
windy weather the ether should be very slowly 
dropped upon the ball, otherwise the descent of 
the thermometer will be so rapid as to render 
it extremely difficult to be certain of the de- 
gree. In dry weather, on the contrary, the ball 
requires to be well wetted more than once, to 
produce the requisite degree of cold. (Daniell’s 
Meteorological Essays.) 

A modification of Darnell's hygrometer has 
been proposed by Regnault, and is known as 
Bignault's hygrometer . In this instrument air 
is drawn through a silver-coated glass tube 
containing ether. The evaporation of the 
ether caused by the current of air produces the 
necessary depression of temperature, and the 
first deposition of dew is readily seen upon the 
polished silver surface. A thermometer, the 
bulb of which is always immersed in the ether, 
gives the temperature of thp dew point, as in 
Daniell’s hygrometer. 

Of the various methods which have been 
proposed for ascertaining the hygromctric con- 
dition of the atmosphere, that which consists 
in deducing the tension of the aqueous vapour 
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contained in it from the temperatures indicated 
by two contiguous thermometers, one haring 
its bulb kept wet, while that of the other is dry, 
is, perhaps, the most generally convenient, and 
is accordingly that which is usually adopted in 
meteorological observations. The apparatus 
has been called a psychrometer, though the 
term, from its etymology, might be applied 
with equal propriety to any other hygrometer 
or instrument for measuring the quantity of 
vapour existing in air. 

The relation between the tension, or the 
elastic force of aqueous vapour, and the tem- 
perature (a relation which is the subject of 
experiment) is supposed to be known for all 
temperatures under consideration, and exhibited 
in a table. Hence, to determine the elastic 
force of the vapour existing in the atmosphere 
at a given temperature, is the same problem as 
to determine the degree of temperature to which, 
if the air were cooled down, it would be satu- 
rated with the same quantity of vapour as it 
actually contains, and begin to deposit moisture ; 
and, reciprocally, if this temperature, which is 
that of the dew point , be determined, the 
tension of the vapour existing in the air 
becomes known from the previously ascertained 
relation between the tension and the tempera- 
ture of aqueous vapour. Tables of the numeri- 
cal expression of this relation were constructed 
by Dalton, and are given in most works which 
treat of the subject. [Vafdub.] 

Objections of various kinds, theoretical and 
practical, have been raised to the results 
obtained by this method. The fundamental 
principle adopted by August is, that the whole 
of the air which supplies heat to the wet bulb 
falls to the temperature of that bulb, and 
becomes completely saturated with moisture. 
But it seems more probable that the air coming 
into contact with the bulb does not quite pike 
the temperature of the bulb, and that the 
saturation is net complete. Regnault remarks 
that the ratio of the quantity of heat which the 
air takes from the bulb by the vaporisation of 
the water to the quantity which it loses in 
being cooled is probably not constant, but so 
much the greater as the air is drier, because 
dry air absorbs moisture with greater avidity 
than when it is nearly saturated. Another 
objection is that the heat which is absorbed in 
converting the water on the wet bulb into 
vapour is not supplied exclusively by the sur- 
rounding air, but in some measure by the 
radiation from objects around (for example, the 
frame to which the thermometers are attached, 
or the dry bulb itself if too near), the influence 
of which it is perhaps impossible altogether to 
eliminate. Other objections are founded on 
the considerable uncertainty as to the numerical 
values of some of the elements which enter 
into the formula, and especially with respect to 
the heat absorbed by water when vaporised in ■ 
air. Regnault, therefore, considers that the 
safest course is to determine the coefficients 
of the formula by direct experiments under 
determinate conditions. One means of accom- 
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plishing this iB to compare the results of a large 
number of observations with the temperatures 
of the dew point ascertained directly by simul- 
taneous observations with a Daniell’s hygro- 
meter ; but as this instrument 'itself cannot be 
relied on with certainty, the only sure method 
would seem to be that of separating the moisture 
from the air and determining their proportions 
by actually weighing them. 

The formula for computing the temperature 
of the dew point, from observations of a dry 
and wet bulb thermometer, was first investi- 
gated by Professor August, of Berlin, and is 
given fn his work Uebcr die Fortschritte der 
Hygromctrie (Berlin 1830), the same in form 
as the above, but with slightly different con- 
stants. There is also an investigation on the 
same principle, and leading to the same results, 
by Dr. Apjohn, in the Dublin Transactions for 
1834 ana 183d, and tables have been con- 
structed by Colonel Boileau for facilitating the 
computation of the formula. But the fullest 
and best information on the subject is contained 
in a paper by Kegnault, published in the Annales 
de Chimie et de Physique (3me series, tome xv. 
Paris 1845). 

Hygrometrlc. This term Is commonly 
applied to substances which readily become 
moist and dry with corresponding changes in 
the state of the atmosphere, or which readily 
absorb and retain moisture. Seaweed, several 
saline substances, porous clays, potash and its 
carbonate, chloride of calcium, sulphuric acid, 
are in this sense of the term said to be hygro- 
metric. 

Hygrroscope (Gt. irypSs, and truoi r4a>, I 
view). An instrument by means of which 
changes in the condition of the atmosphere 
with respect to moisture are observed. See 
Hyghometeb, by which the same changes are 
measured. 

Byleeosaurus (Gr. j, wood , and travpos, 
a lizard). A name given by Dr. Mantell to an 
extinct gigantic genus of reptiles, the fossil 
remains of which he has discovered in the 
wealden strata of Sussex. 

Byllsm (Gr. 0A.ij). In Metaphysics, the 
theory which regards matter, as the original 
principle of evil, in opposition to the good 
spirit. This theory lay at the root of the 
Manichsean philosophy: it reappears under a 
slightly different form in Parseeism, which 
holds that the universe was created by two 
rival powers, Ormuzd and Ahriman, or Light 
and Darkness, the latter producing some evil 
thing for every good thing made by the former. 
[Dualism; Vbitba..] 

Bylobius (Gr. 8Kt), and 0los, life). A 
genus of Tetramerous Coleoptera, belonging to 
the Curculionidce, or family of weevils, and 
noted for the ravages committed by one species, 
Hylobius abietis ( Curcufio abictis and Curcvlio 
pint of Linnseus), upon firs and larches, espe- 
cially in young plantations. This insect varies 
from five to nine lines in length, is of a pitchy 
black colour, with numerous yellow spots on 
the elytra. It has been found in the pine woods 
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of Shropshire, the north of England, and 
Scotland. 

Hylonomua (Or. vKovipos, living in the 
woods), A genus of probably G&nocephalous 
Kept ilia, which has been discovered by Dr. 
Dawson in the carboniferous strata of the 
South Joggins coalfield, in Nova Scotia. -The 
remains were found with those of a land-snail, 
a myriapodous annelide, a small ganocephalous 
reptile, the Dendrerpeton acadianum, with 
other fossils in the hollow trunk of one of the 
fossil trees or Sigillariee of the coal deposits. 
The remains of Hylonomus , of which the 
jaws, dermal covering, and phalangeal bones 
have been satisfactorily identified, indicate the 
existence of a reptile during the carboniferous 
age allied in its general affinities to Archcgo- 
saurtis and the Ganoccphala. 

Hylozolsm (Gr. vKrj, wood, used by ancient 
philosophers to signify the abstract idea of 
matter, and CwtJ, life). In Philosophy, strictly 
the doctrine that matter lives. Some writers 
have confined this name to the tenet of the 
anima mundi, or soul of the world ; others to 
the theory of a peculiar life residing in the 
whole of nature, approaching, therefore, in this 
sense to pantheism. This life is either merely 
organic or actually sentient : the latter notion 
has been also called hylopathism. (See the 
remarks on Cudwortli’s Intellectual System in 
Hallam’s Literature of Europe, iv. 188 ; and 
Ersch and Gruber’s Encyclopedia ) 

Hymen (Lat.; Gr. 'Tt>V)- In Greek Mytho- 
logy, the god of marriage : represented in the 
earlier traditions as originally a mortal. The 
reasons for his invocation are very variously 
given ; some saying that it arose from the happi- 
ness of his marriage, others attributing it to a 
desire of avoiding the evil omen of his death on 
the day of his marriage. Hymeneal is used to 
signify a song or ode composed in celebration 
of a marriage. (Cat. Carm. 61, 62.) 

Hymenna (Lat. from Hymen). The West 
Indian Locust-tree, or Algaroba, belongs to this 
genus of Leguminosa. It is called H. Courbaril, 
and forms an enormous tree, remarkable for 
the buttresses naturally formed at the base of 
its stem. The timber is hard and close- 
grained; and the bark, which is thick but light, 
is used by the Indians for making canoes ; 
while a valuable resin, resembling Anime, 
exudes from the trunk. 

Hymenlam. In Botany, a term used, 
in describing fungi, to denote that part in 
which the sporules immediately lie. It is 
commonly called the gills in the genus Aga- 
I'icus ; but in Boletus it is a corky or spongy 
substance pierced full of holes, and in other ge- 
nera presents a variety of peculiar appearances. 

Hymenopterans, Hymenoptera (Gr. 
a membrane , and irripov, a wing). An 
order of mandibulate insects, comprehending 
those which have four membranous wings 
with few nervures. Latreille divides this order 
into the following sections and tribes : — 

1. Terebrantia: Abdomen of the females j 
furnished with a saw or borer. | 
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a. Securifrra : Abdomen sessile, furnished 
with a saw ; larvae with feet. 

b. Pupivora : Abdomen pedunculated, fur- 
nished with a borer ; larvae footless. 

2. Aculeata : Abdomen of the females armed 
with a sting. 

a. Heterogyna : Females wingless. 

b. Fossores: Females winged, wings not 
folded; basal joint of posterior tarsi 
simple. 

c. Diploptera : females winged, wings 
folded. 

d. Mellifera : Females winged, wings not 
folded ; posterior tarsi enlarged, and con- 
verted into a pollinigerous organ. 

(See the above terms ; and Apis and Formica.) 

Hymn (Gr. 8/u.t/os). An ode in praise of the 
Deity, or some divine personage. The earliest 
Greek hymns are those which are commonly 
known as the Homeric hymns. They are, 
with one exception, in heroic verse, and 
their contents, for the most part, are narra- 
tions of the events in the mythological history 
of the respective gods and goddesses to whom 
they are dedicated, related in an encomiastic 
strain. In modern literature, hymns are 
pieces of sacred poctiy intended to be sung in 
churches ; of which the Psalms of David, the 
most ancient pieces of poetry, properly so called, 
on record (except the book of Job), furnish the 
chief example and model. St. Hilary, bishop 
of Poitiers in the fourth century, is said to 
have been the first who composed hymns to be 
sung in churches. The Latin hymns of the 
Roman Catholic church are well known, from 
the exquisite music to which they have been 
united. (As to the classical hymns and hymno- 
graphers, see the Mem. de l’ Acad, des Inscr. 
vols. xii. and xvi.) 

Hyoldes (from the Greek letter v, and elffor, 
likeness). A bone situated between the root of 
the tongue and the larynx is called the os 
hyoides , or hyoid bone, from its supposed re- 
semblance in shape to the letter v or upsilon. 

Hyoscyamla. The active principle or 
alkaloid of the common henbane (Hyoscyamus 
niger). 

Hyoioyamus (Gr. vooKuafios, literally hog- 
bean). The genus of the Henbane, which is 
H. niger. It belongs to the Solanaceit. [Hen- 
bane.] 

Hypeettural (Gr. biralBpios, from inr6, and 
ai(h}p, ether). In Architecture, a building or 
temple uncovered by a roof. The temples of 
this class are arranged by Vitruvius under the 
seventh order, having six columns in the front 
and rear, and being surrounded with a dipteral, 
or a double portico. The famous temple of 
Neptune at Paestum, still remaining, is an ex- 
ample of this species of building. 

Hypaltage(Gr. inraXhayh, from bwdWaoote, 

I change). In Grammar and Rhetoric, a species 
of inversion, in which not only the natural or 
customary succession of words is changed, but 
the sense presents a species of transposition, 
in which predicates are transferred from their 
proper subject to another Such examples as 
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•gladium vagina vacuum,’ the sword empty of 
the scabbard , * in nova fdfct animus mutatas di- 
eere formas corpora,’ where the adjective * new ' 
is transferred from ‘form’ to ‘body,’ present 
striking instances of this figure ; but although 
such deviations from the natural sense could 
not be admitted in modern language, similar 
locutions are not wholly wanting among our- 
selves. 

Hypanthiam or Bypan tbodlam (Or. 
Inr6, and Mos, a flower). In Botany, a fleshy 
receptacle not enclosed in an involucre. 

Hypapopbysis (Gr. M, and hv6q>v<ris, a 
process). In Anatomy, the usually exogenous 
process which descends from, the lower part of 
tlie centrum or vertebral body : it is sometimes 
single, as in the cervical vertebrae of the lizard ; 
sometimes perforated, as in certain cervical ver- 
tebrae of birds ; sometimes double in a trans- 
verse pair, as in the caudal vertebrae of certain 
mammals, where they support the haemal arch. 

Hyper (Gr. Mp, over, above). In Chemical 
nomenclature, this prefix is sometimes used to 
denote acids containing more oxygen than those 
to which the term per is prefixed. 

Hyper Space. In Geometry, imaginary 
space of more than three dimensions. 

Hypereemia (Gr. i 'nr ip, and a 1/j.a, blood). 
Congestion of blood in any part. 

Hyperbola (Gr. inrep^uh^). In Genmetiy, 
one of the conic sections, formed by cutting a 
cone by a plane which is so inclined to the axis 
that when produced it cuts also the opposite 
rone, or the cone which is the continuation of 
the former on the opposite side of the vertex. 
[Conic Sections.’] 

The hyperbola is also a curve of the second i 
order, characterised by having two real and 
distinct asymptotes. [Quxunic.] Tlie ordinary 
definition of the hyperbola is as follow s : — 

If two points F and f be given in a plane, 
and a point D be conceived to move around 
them in such a manner that the difference be- 
tween the two distances DF and I) / is always 
constant, the point D will describe on the plane 
an hyperbola DAM. The two symmetrical 



branches of which the curve consists are ob- 
tained by assuming first one of the given points 
F, and then the other /, as that to which the 
moving point is nearest. The points F and f 
are the foci of the hyperbola ; and C, which 
bisects the distance between the foci, is its cen- 
tre. The line A A! is the major or transverse 
axis, its extremities A and A' the vertices , and 
a straight line B B', passing through the centre, 
perpendicular to A A’, and of such a length that 
the square of its half CB or CB' is equal to 
the difference between the squares of C F and 
CA, is the minor or conjugate axis. The curve 
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may bo described mechanically as follows: 
Let one end of a string be fastened to F, and 
the other to K, the extremity of a ruler /DK ; 
and let the difference between the length of 
the ruler and of the string be equal to A A’. 
Let the other end of the ruler be fixed to the 
point f, and let the ruler be made to revolve 
about / as a centre in the plane in which the 
axes are situated, while the string is stretched 
by means of a pin D, so that the part of it be- 
tween K and D is applied close to the edge of 
the ruler: the point of the pin will, by its mo- 
tion, trace a branch DAM of the hyperbola 
required ; and if the ruler be made to revolve 
about the other focus F, while the end of the 
string is fastened to f, the opposite branch of 
the hyperbola will be described by the pin D*. 

All algebraic expressions which have re- 
ference to the ellipse become applicable to the 
hyperbola by changing b 2 into — b 2 . Thus, re- 
ferred to the centre as origin, the equation of 
the hyperbola is 

a b 2 

where* 2 a is the major, and 2b the conjugate 
axis ; the equations of the asymptotes are 

*_£=0 and ? + ^ = 0. 
a b a b 

Referred to a vertex A, the equation of the curve 
assumes the form 

a‘ 

where p is the parameter (latus rectum) or 
double ordinate PF through a focus F. The 
hyperbola derives its name from the property, 
expressed by this equation, that the square on 
any ordinate HD exceeds, or differs in excess 
from, the rectangle under the corresponding 
abscisMiAH and parameter PP'. The equa- 
tion of the hyperbola referred to its asymptotes 
assumes the simple form 4 .r y = a 2 + b 2 , whence 
we learn that the area of the parallelogram 
formed by the coordinates is constant. When 
the asymptotes are perpendicular to each other, 
tlie hyperbola is said to be equilateral, its two 
axes being also equal. Curves represented by 
equations of the form 

i® y" = a constant 

are sometimes termed hyperbolas of higher 
order ; they possess many curious properties. 

Hyperbole (Gr. frrcpjSoAij, excess). In Rhe- 
toric, a figure by which expressions are used 
signifying more than it is intended to represent 
to the hearer or reader ; as when thoughts and 
sentiments are clothed in tumid language, or 
ideas are brought forward which in themselves 
are incredible, in order to induce a belief ot 
something less than that which is offered. Ex- 
aggeration is hyperbole applied to narrative, 
when false assertions are added to true in order 
, to increase the impression made by them. 

Hyperbolic Cylinder. A surface gene- 
| rated by the motion of a line which constantly 
remains parallel to itself and has a hyperbola 
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for its director. AH its phino sections nre 
liyperljolns. 

Hyperbolic lopurlttmis. A system of 
logarithms; so called because the numbers 
express the areas between the asymptote and 
curve of the hyperbola, those areas being 
limited by ordinates parallel to the other 
asymptote, and the ordinates decreasing in 
geometrical progression. But us such areas 
may be maae to denote any system of lo- 
garithms whatever, the denomiuation is not 
correct. In place of hyperbolic logarithm, 
the term Napierian logarithm (from the in- 
ventor of the logarithms, Baron Napier) is 
more frequently used by Continental writers, 
and natural logarithm by English ones. 
[Logarithm.] 

Hyperbolic Paraboloid. A ruled sur- 
face of the second order, whoso piano sections 
are either hyperbolas or parabolas. For the 
method of generating such a surface, see 
Quadric. The equation of the surface may 

bo reduced to the form z = X - — ^L, whence it 
a b 

is obvious that the plane of the axes and y 
meets the surface in the two lines 

x Vb±y Va = 0 ; 

all sections parallel to this plane are hyper- 
bolas, the transverse axes of which are paral- 
lel to the .r or y axis, according as the section 
is made above or below the plane (:r y ). All 
sections through the z axis are parabolas, the 
convexities of which are turned upwards or 
downwards, according as the plane cuts through 
one or the other of the adjacent angles con- 
tained by the planes xVb±y */a = 0. A rough 
illustration is presented by the surface of a 
saddle. When a = b the paraboloid is said 
to be equilateral \ its equation, to other rec- 
tangular axes, may be written in the form 
xy = az. The axes of x and y are now lines on 
the surface, and the coordinate planes, perpen- 
dicular to them, meet the surface again in two 
infinitely distant lines ; in other words, they 
arc the asymptotic planes. The equilateral 
paraboloid may obviously be generated by a 
line sliding along and turning around a direc- 
trix to which it always remains perpendicular ; 
it is therefore a conoidal surface. [Conoid.] 

Hyperbolic Point. A point on a surface, 
at which the indicatrix is a hyperbola. Such 
a point is a double point on the section of the 
surface made by the tangent plane. The two 
real tangents to the section at this double point 
are the inflexional tangents at the hyperbolic 
point. [Indicatrix.] 

Hyperbolic or Reciprocal Spiral. 

The inverse of the spiral of Archimedes. Its 

equation is r *■ ?, and consequently it belongs 
d 

to the family represented by the general equa- 
tion 0°. [Spiral of Archimedes.] The 
hyperbolic spiral was first proposed by James 
Bernoulli ; it has a rectilinear asymptote A B 
from the infinitely distant point of which it 
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mnv be said to start, and to arrive at the pole 
after an infinite number of convolutions. The 
polar subtangent of this 
spiral is constant. 0 
The hyperbolic spiral is 
also the reciprocal of the 
Involute op the Circle. 

The properties of this and 
of allied spirals are given 
in most works on Algebraic Geometry. 

Hyperboloid. A surface of the second 
order, which is cut by certain planes in 
hyperbolas. [Quadric.] Two kinds of hy- 
perboloids are distinguished. The one, whose 
equation is 


is called the hyperboloid of one sheet ; the other, 
represented by the equation 
X 2 y*-z^ 
a*~b* c* * 

bears the name of hyperboloid of two sheets , 
from the fact that certain planes in space do 
not intersect the surface. In the first the 
plane sections parallel to*the axes a, c f as well 
us those parallel to b, c are hyperbolas; 
whilst those parallel to a i are ellipses. In 
the hyperboloid of two sheets, planes parallel 
to a b and a c give hyperbolic sections, whilst 
those parallel to be are either real or imaginary 
ellipses. The hyperboloid of one sheet is a 
ruled surface , that is to say, at every point of 
it a straight-edge may be applied* to the sur- 
face in two distinct directions [Quadric] ; the 
hyperboloid of two sheets possesses do such 
property. Replacing 1 by . 0 on the left of 
the above equations, they represent the asym- 
ptotic cones of the respective hyperboloids. 
The distinction between the two hyperboloids is 
clearest in the case of hyperboloids of revolu- 
tion ; when a = b in the first, or when b—c in 
the second equation. 

Hyperboloid of Revolution. A surface 
generated by the rotation of a hyperbola about 
one of its axes. If the axes of rotation coin- 
cide with the conjugate axis of the hyperbola, 
the generated surface is a hyperboloid of one 
sheet, whilst a hyperboloid of two sheets is 
generated by the rotation of a hyperbola 
about its transverse axis . [Hyperboloid.] 
All hyperboloids of one sheet being ruled 
surfaces [Quadric], those of revolution may 
be generated by the rotation of a line about 
any axis not in the same plane with itself. 
A rough illustration of such a surface is ob- 
tained by applying torsion to a bundle of 
needles held together, in the centre, by a 
string. 

Hyperboreans (Gr. ol *Tir«pj8<$p«ioi). Lite- 
rally, people living beyond Boreas or the north 
wind, i.e. in the extreme north. In the mind 
of Herodotus (iv. 32) a vague feeling survived 
that this people, leading a life of unbroken 
happiness, in regions beyond the frost and 
snow, was an actual nation, of whose exist- 
N 
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ence he needed only better evidence than that 
which he possessed. In the mythology of 
Pindar {Pyth. x. 66), they are a happy race, 
into whose home strife and sorrow, war and 
sickness, cannot enter, where Apollo and the 
Muses wake undying harmonies, and where 
the heads of all glisten with wreaths of golden 
laurel The myth is connected with that of 
Perseus, the destroyer, who comes to their 
glorious garden after having slain Medusa, and 
flying from her Gorgon sisters, who only just 
fail to seize him, as he eludes their grasp. 
This chase, in mythical speech, denoted the 
pursuit of the sun by the dark shadows of the 
deathlike night, which he has slain ; while his 
escape signifies the rising of the sun into 
the upper regions of the sky, where the morn- 
ing weaves her fairy network of delicate cirrhi 
clouds. Thus the Hyperborean gardens resolve 
themselves into the mysterious web of Pene- 
lope (the weaver), undone each day, and re- 
produced on the rising or setting of the sun. 
Hence, with singular fidelity to the original 
mythical phrase, Penelope, in the Odyssey, says 
that she will know whether Odysseus is her 
husband, by his recognition of the woven- work 
which he wrought for her in the days of their 
early love (i. e. in the morning). It may be 
noticed that the Hyperboreans of Pindar wear 
wreaths of Daphne (laurel); and thus the 
myth is connected with the beautiful legend of 
Daphnd, or Dahan&,the Dawn, who vanishes away 
when pursued by her lover, Phoebus, the Sun. 

For later speculations and dreams arising out 
of the myth of the Hyperboreans, see Sir G. 
C. Lewis, Astronomy of the Ancients , p. 490 &c. 

Hypereataleetic (Gr. Mp, above , and 
fcaraAipcT ik6 s, deficient). In Greek and Latin 
poetry, a verse exceeding its proper length by 
one syllable. 

Sypercatbarsls (Gr. Mp, and uddapas, 
cleansing). Excessive purging. 

Hypercriticism (Gr. Mp, and Kpirucos , 
critical). Consists in viewing the works of an 
author in an ungenerous spirit, exaggerating 
minor defects, ana overlooking or undervaluing 
such merits or beauties as might fairly be con- 
sidered to outweigh the former. 

Byperdetermlnants. The name first 

S by their discoverer, Prof. Cayley ( Cam - 
and Dublin Math. Journal, vol. i., and 
_’a Journal , vol. xxx.), to the derivative 
functions, now always referred to as invariants . 
[Invariants.] The terms hyperdeterminant 
calculus and hyperdeterminant notation , how- 
ever, are still in use. The latter consists of 
such symbols as 12, 123 &c. . . which are 
respectively abbreviations of the operative 


symbols 
d 

|3*i’ 

A 

dr' 


d_ 

d_ 


d d d 
dy x del 


d_ 

dx a 
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dyl 

A 

dy* 


d_ 

ds a 

£ 

dz z 


&c. 


The calculus in question consists in operating 
with such symbols upon the product U VW 
of given quantics U, V, W, &c., respectively 
functions of the cogredient variables x lt y 1 &c. ; 
x 9l y 2 &c. ; x 3( y 3 &c. ; and the results of such 
operations are always either covariants or in- 
variants of the system. Thus, if we operate 
upon the product UV, where 

U = ox 1 f +2&r 1 y 1 + cy l * 

V = afx a * + 2b , x a y a + dy a \ 

with the symbol 12*» or written in full, 
d* d* & <P + d* a? 
dxj ’ dyf 1 dx x dy x ' dx a dy a dx* * dy*' 

we obtain the invariant ad — 2&6' + ca f . Or 
more generally, if we operate with this sym- 
bol upon the product of any two quantics, 
U and V, whatever, we shall have a covariant 
in two sets of variables, or simply a co variant 
of the quantics U and V, if, after differentia- 
tion, all suffixes are suppressed. Thus 

d*TJ dfV _ 2 flPU d*V_ + d*V PV 
dx* ' dy 2 dxdy ' dxdy dy * ’ dx 2 

is always either a covariant or invariant of the 
system U, V, and hence also when U and V 
are identical 

<PV /d*U\* 

dx* ' \dxdy) 

is a covariant (the Hessian) of the quantic IT. 
Further details, and useful exercises in the 
hyperdeterminant calculus, are given in Sal- 
mon’s Higher Algebra. 

Byperelllptlc Integral. The integral of 
an expression, which involves the square root 
of a rational and integral algebraical function 
of an order higher than the fourth. [Elliptic 
Integral.] Such integrals are also called 
ultra-elliptic. 

Hypergeometrlo Series. A series which 
transcends a geometric one. The ordinary 
form of such a series is 

1 + + a( i a V ) -f( g t, 1 >*’ + &C. 

l.y 1. 2.7(7+ 1) 

for which Gauss uses the symbol F (a, 0, 7, a*), 
and Cayley has proposed the modification 



in order to extend the same notation to ultra- 
hypergeometric series, such as 



If we put 


y=^u^~ 1 (i—uy-^- i (i—xu)- m du f 

it will be found that 

y 


ti 1 *)■ 


B lfi.r-0)’ 

whop. B denotes a Hitlerian integral, whilst y 
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satisfies the linear partial differential equation 
of the second order 

+ d £- a ^-°- 

(Euler’s Institutions Cal. Integ. vol. ii.) In- 
vestigations on Hypergeometric Series will be 
found in Gauss* and Jacobi’s collected works ; 
a valuable memoir on the subject by Kummer 
was published in Crelle’s Journal, vol xv. 1836. 

Hyperlexceae (Hypericum, one of the ge- 
nera). A natural order of Exogenous plants 
belonging to the Guttiferal alliance. They 
usually nave yellow flowers with the petals 
wider on one side than the other, and marked 
with black dots ; while the leaves are in many 
cases marked with transparent dots. They are 
usually strong-scented and astringent. Some 
of them have coppery red flowers, and yield a 
resinous substance resembling gamboge. 

Hypericum (Gr. bvipeiKov, or xmipiKov t from 
ipflicn, heath). The Hypericum perforatum, or 
St John’s Wort, was much esteemed by the 
ancients as an anodyne. 

Hyperion (Gr. ’Tircpfwv). lathe Theogony 
of Hesiod, Hyperion, or the lofty one, is a son 
of Uraflus (Heaven) and Gaea (Earth), and the 
father, by his sister Theia, of Helios (the Sun), 
SclGnft (the Moon) and Eos (the Morning). 
But in Hie Homeric poems the word is a mpre 
synonym for Helios, and the two names more 
commonly occur together. From the length 
of the penultimate syllable, the word is gene- 
rally regarded as a contraction of Hyperionion, 
and equivalent to the patronymic form Hy- 
perionides. [Titan.] 

Hyperion. In Astronomy, one of the 
satellites of Saturn. 

Hyperoxymuriates. Combinations of 
chloric acid were formerly so called: thus, 
chlorate of potash was called hyperoxy muriate 
of potash. 

Hypemthene (Gr. Mp, and crOepos, 
strength). Labrador Hornblende. It is a 
ferrosilicate of magnesia, with traces of alu- 
mina and of lime. It occurs crystalline and 
massive ; it is resplendent, and of a grey-green 
or reddish hue. 

Hyp erthyra m (Gr. OwcpOvpov, from 66pa, a 
door). In Architecture, the lintel of a doorway. 

Hypertrophy (Gr. Mp, and rpojnj, food). 
A term frequently applied to the morbid en- 
largement of any part of the body This term 
ought to be restricted to cases in which a part, 
though increased in bulk, retains its natural 
organisation and structure. 

Hypha. In describing Algce, denotes the 
filamentous, fleshy, waterv thauus of Bu&sacese. 

Hyphmae (Gr. i<pcuvu, to weave). The 
Doum Palm of Egypt, one of the few plants 
in this noble family which produce branching 
trunks, belongs to this genuB. It is called 
II. thebaica, and sometimes the Gingerbread- J 
tree, the fibrous mealy husk of the fruit, which 
is eaten by the poorer classes, tasting like 
gingerbread. This or some allied species is 
widely dispersed over tropical Africa. 
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Hyphen (Gr. hpfv, strictly IV, in one). 
In Printing and Writing, a mark or character 
thus ( - ), implying that two or more words 
are connected, as mother-in-law, self-love. In 
rioted books, when a. word is divided, the 
yphen goes with the part of the word at the 
end of the first lino, never at tho beginning of 
the second. 

Hypnotics (Gr. farva muds, drowsy). Me- 
dicines which induce sleep. 

Hypo (Gr. bv6 t under). In Chemical no- 
menclature, this prefix indicates the presence of 
a smaller quantity of oxygen than that con- 
tained in the acid or compound to which it is 
prefixed ; thus the hyposvlphurous acid contains 
less oxygen than the sulphurous, and the hypo- 
sulphuric add less oxygen than the sulphuric ; 
ana the hyponitrous acid less oxygen than the 
nitrous, &c. 

Hypoarfta (vn6, under). Oval ganglionic 
structures into which the fibres of tho pre- 
pyramidal tracts of the brain in fishes swell 
out beneath the optic lobes. Their bulk is 
increased by added grey matter, variegating 
their outer surface. In the cod and in some 
other fishes, they contain a cavity callec^ypo- 
arian ventricle. 

Hypocaustum (Gr. vniKavarov, from 
and Kalw, I burn). In Ancient Architecture, a 
vaulted apartment from which heat was dis- 
tributed to the rooms above by means of 
earthen tubes. 

Hypooliloric Add or Peroxide of 
Clilorine. A green gas evolved when chlorate 
of potash is acted on by sulphuric acid. It 
contains one equivalent of chlorine and four of 
oxygen, and explodes when heated to 212° 

Hypodiloroue Held. A yellow unstable 
gas containing one equivalent of chlorine and 
one of oxygen. Formed when chlorine is 
agitated with moist mercuric oxide. It is 
supposed to be the bleaching agent in the so- 
called chloride of lime. 

Hypochondriasis (Gr. tnri, under , and 
xfobpos, cartilage). Uneasiness about the re- 
gion of the stomach and liver, or of the hypo- 
chondriac region , is one of the symptoms of 
this disease. Particular circumstances may 
induce this disorder in any individual ; but it 
is most commonly met with in persons of 
sallow or pale complexions, spore habit of 
body, and dark hair and eyes. Its mental 
symptoms are low spirits, a groundless appre- 
hension of evil, imaginaiy local sensations, and 
erroneous impressions respecting the opinions 
and sentiments of others, with a tendency to 
misconstrue their actions ; aversion to Bociety ; 
want of mental and bodily energy ; seeing per- 
sons and things and hearing conversations and 
noises which are purely imaginary. The bodily 
symptoms are flatulency and all the other 
concomitants of indigestion— costiveness, dim- 
ness of sight, noises in the ears, want of appe- 
tite and sleep in most cases, in few voracity 
and drowsiness. As this disease is usually 
connected with imperfect action of the liver, 
mild aperients, small doses of calomel or blue 
n 2 
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pill, and tonics are to be prescribed ; but occa- 
sionally more powerful purgatives must be 
resorted to ; and where there is much headache, 

. a blister to the neck, or the loss of a little j 
blood by cupping, or from the arm, may be of 
service. The regularity of the circulation is 
often much disturbed, and it is generally ne- 
cessary to keep the feet warm. 

Change of scene and of occupation, cheerful 
society, moderate * exercise of all kinds, and 
great kindness and attention on the part of the 
medical adviser, are generally among the essen- 
tials in the treatment of this diseased 6tate. 
But every amusement and relaxation must be 
carefully proposed and pursued; and though it 
is generally necessary firmly but gently to re- 
monstrate against the whims ana caprices of 
hypochondriacs, yet sometimes they must be 
conceded to. When persons are full of evil 
forebodings and false alarms, it is sometimes 
well to induce them to keep a diary of their 
feelings, the perusal of which as they recover, 
or in their happier moments, is often comfort- 
ing proof to them of the utter want of founda- 
tion of some of their most inveterate notions. 
Persons who are very irritable and over- 
anxious, or who, after having been actively 
engaged in business, retire to a life of ease and 
idleness, who take no interest in study, amuse- 
ment, or exercise ; and those, again, who have 
kept bad hours, or who have led debauched 
lives, or who have studied intensely — are those 
in whom some of the worst forms of hypochon- 
driasis occur. It is seldom in the most aggra- 
vated cases of this disorder that well-grounded 
hopes of recovery may not be held out, and 
that its recurrence may not be prevented by 
timely and firm treatment ; but if it be allowed 
to run its course, it often ends in melancholy. 

Hypocraterlform (Gr. M, and icparfip, a 
cup). In Botany, that form of a corolla which 
consists in a cylindrical tube which is longer 
than the flat-spreading limb, as in the flowers 
of the genus Phlox. It is called in English 
salver-shaped. 

Hypocycloid (Gr. xm6, and KvKAoeiSrfs, 
circular). The curve traced by a point in the 
circumference of a circle which rolls on the 
concave side of a fixed circle. When the radius 
of the rolling circle exceeds that of the fixed 
circle, the hypocycloid may always be generated 
as an epicycloid. [Epicycloid.] This property 
was discovered by Euler ( Acta Retrop. 1784). 
When the radius a of the fixed circle is double 
that of the rolling one, the hypocycloid coin- 
cides with the diameter of the fixed circle. 
When the radius a of the fixed circle is four 
times that of the rolling circle, the hypocycloid 
is also algebraic, and has for its equation 

a# + yb = A 

Bypoeyst. A Pharmaceutical name of the 
inspissated juice of the Cytisus hypocistis , a 
parasitical plant on the roots of several species 
of cystus in the South of Europe. 

Bypoffaeoua (Gr. bird , and 777, the earth).' 
Literally, subterranean. In Botauy, it denotes 
180 


HYPOSTASIS 

all parts in plants which grow beneath the 
surface of the earth. 

Bypopiitrlum (Gr. and yeurrfjp, the 
stomach). The middle part of the lower region 
of the belly. 

Hypogene (Gr. M, and yivopxu). A name 
given by Sir Charles Lyell to a group of rocks 
formed within the earth, modified probably from 
regular stratified aqueous rocks, but having lost 
all their original characteristics beford they etre 
presented to us for examination. Granite, por- 
phyries, metamoiphic limestone and quartzite, 
are all of them generally to be regarded as 
hypogene rocks. They are especially abundant 
in mountain districts, forming either the highest 
and geographical axis or the real geological 
axis of- every principal chain. 

Hypoglossal Verves (Gr. ford, and 
y\6<raa f the tongue). The lingual nerves. 

Hypogy nous ( Gr. vnd, and yvrfj, a female). 
In Botany, a term denoting anything growing 
from below the base of the ovary. 

Bypomoohllon (Gr. bvopixhiov, from 
lxoxh6s t a lever). In Mechanics, the fulcrum 
or support of a lever, or the point against which 
the pressure is exerted. This term is 'met with 
only in the old treatises on mechanics ; the equi- 
valent term fulcrum being now generally used. 

By pool trio Bold. A compound of one 
atom of nitrogen with four of oxygen. It has 
really no acid properties, and hence is now 
generally termed peroxide of nitrogen. It is 
formed on mixing binoxide of nitrogen with 
half its volume of oxygen, or by heating nitrate 
of lead. It may be liquefied, and even solidified, 
by cooling. 

Byponltrous Bold. An acid intermediate 
between nitric oxide and nitrous acid, com- 
posed of 1 equivalent of nitrogen = 14, and 3 of 
oxygen = 24, the equivalent of the hyponitrous 
acid, upon the hydrogen scale, being = 38. 

Hypophospboroua Bold. An' acid com- 
posed of 1 atom of phosphorus and 1 of 
oxygen, or 32 phosphorus + 8 oxygen. 

Bypopby 111am (Gr. 6w6, and <f>v\ \ov, a 
leaf). In Botany, a term invented to denote a 
petiole that has the form of a small sheath, is 
destitute of lamina, and surrounds the base of 
certain small branches, having the appearance 
of leaves ; as in asparagus. It is nothing but 
a rudimentary leaf. 

Hypophyllous. Iu Botany, applied to 
bodies which grow on the underside of a leaf. 

Hypoplum (a term coined from Gr. in rd, 
and vvov, pus). A disease of the eye, in which 
there is an apparent collection of pus under the 
transparent cornea ; that is, in the chamber of 
the aqueous humour. 

Byposcenlum (Gr. vnoachvtov, from inrd, 
and <tkt]V 7], a scene). In ancient Architecture, 
the front wall of a theatre, facing the orchestra, 
from the stage. 

Hypos lasia (Gr. underacts, answering to 
the Latin substantia). A term used by 
the Greek fathers to express the distinct per- 
sonality of the Father, Son, and Holy Ghost. 
This term is retained by the Latin fathers, 
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who, liko ourselves, had no word which could certainty from continual astronomical obser- 
exuctly represent hypostasis, which differs from vation. In like manner, Kepler's hypothesis, 
oinrla, substance, inasmuch as the latter is used that the planets move in elliptic orbits, has 
for the divine substance, . essence, or being — been so fully confirmed by subsequent dis- 
tluit which is common to each of the hypo- coveries and computations, that, however doubt- 
stases, persons, or individual substances which ful it might be at first, no one who is capable 
Compose the one Godhead. of understanding the evidence can hesitate 

Hypostatic Union. A term used to signify to receive it as an established law of nature, 
the union of Christ’s human nature with the 'A well-imagined hypothesis,’ says Sir John 
divine, constituting two natures in one person. Herschel, * if it have been suggested by a fair 
HyposulpbiirlQ Add. An acid inter- inductive consideration of general laws, can 
mediate between the sulphurous and sulphuric hardly fail at least of enabling us to generalise 
acids. It may be regarded as containing 2 a step further and group together several such 
atoms of sulphur (16 x 2 =*32), and 5 of oxygen laws under a more universal expression. But 
(8x6 = 40); or as constituted of 1 atom of this is takings very limited view of the value 
sulphurous acid = 32, and 1 of sulphuric acid and importance of hypotheses. It may happen 
= 40. In either cose its equivalent is 72. (and it has happened in the case of the undu- 
Hypo sulphurous Acid. An acid con- latory theory of light) that such a weight of 
stituted of 2 atoms of sulphur (16x2 = 32) analogy ana probability may be accumulated 
and 2 of oxygen (8 x 2 = 16). It is necessary on the side of an hypothesis, that we are com- 
to take this view of composition, its equivalent peiled to admit one of two things — either that 
number being 48. it is an actual statement of what really passes 

Hypothecation (Gr. i hro&fiicri , a pledge ). in nature ; or that the reality, whatever it be, 
In the Civil Law, an engagement by which the must run so close a parallel with it as to admit 
debtor assigns his goods in pledge to a creditor some mode of expression common to both, at 
as a security for his debt, without parting with least in so far as the phenomena actually known 
the immediate possession ; differing, in this last are concerned. Now, this is a very great step, 
particular, from the simple pledge. The term not only for its own sake, as leading us to a 
hypothecation is usually applied to things im- high point in mathematical speculation, but for 
movable only (i. e. according to the division of its applications, because whatever conclusions 
the English law, to things real, things personal we deduce from an hypothesis so supported 
savouring of the realty, and choses in action), must have at least a strong presumption in 
and not to things movable (i. e. things per- their favour; and we may be thus led to the 
sonal in possession). It answers in general to trial of many curious experiments, and to the 
the English mortgage. [Mobtoage.] imagining of many useful and important con- 

Hypotbenuse (Gr. \ faroreh'oixra ypapftj, trivances, which we would never otherwise have 
the subtending line). In Geometry, the side oppo- thought of, and which, at all events, if verified 
site the right angle of a right-angled triangle, in practice, are real additions to our stock of 
Hypothesis (Gr. irrddtaru). In a mathema- knowledge and to the arts of life.* ( Discourse 
tical proposition, this term denotes that which is on the Study of Natural Philosophy.) 
assumed or granted, and from which the asper- Hypotrachelium (Gr. {nroTpax$\ioy, from 
tion or predicate follows as a consequence. The rpdxnKos, the neck). In Architecture, the 
converse of a proposition is formed by making slenderest part of the shaft of a column, being 
the predicate hypothesis and the hypothesis pre- that immediately below the neck of the capital, 
dicate. As an example, we have the 47th and Hypotrochoid (Gr. vw6, and rpoxoetHs, like 
48th propositions of the first book of Euclid, a wheel). The curve traced by a point which is 
According to the first, if a triangle is right- fixed relative to a circle rolling on the concave 
angled, the square on one side is equal to the side of a fixed circle. Hypotrochoids bear the 
sum of the squares on the other two ; according same relation to hypocycloids as epitrochoids do 
to the second, if the sum of the squares on two to epicycloids. All belong to the family of rou- 
sides of a triangle is equal to the square on the lettes, and the hypotrochoid becomes a hypo- 
third side, the triangle is right-angled. cycloid when the generating point is on the eir- 

Htpothesis. In Physics and Natural Science, cumference of the rolling circle. The hypotzo- 
this term denotes a gratuitous supposition to choid is an algebraical curve when the dreum- 
account for some phenomenon or appearance ferences of the two circles are commensurable ; 
of the natural worla. If the hypothesis serves in other cases it is transcendental. The most 
to explain a great number of the circumstances . interesting case is when the radius of the fixed 
accompanying a phenomenon, it acquires a circle is double that of the refiling one; the 
certain degree of probability; and if all the hypotrochoid is then an ellipse, a fact of which 
known circumstances can be deduced from it, advantage is taken in the construction of so- 
the probability becomes very great (it then called elliptic compasses. [Ellipsb.] 
usually acquires the name of a theory), and in HjrpotypwH* (Gr. tvorimecis, from tfrot, 
the lapse of time may amount to certainty, a type). In Rhetoric, an animated represents 
Thus the hypothesis of the diurnal rotation of tion of a scene or event in descriptive language 
the earth and its translation in the ecliptic, highly enriched with rhetorical figure* 
imagined by Copernicus to explain the planetary Hjpoxfdaoeae (Hypoxia, one of the genera)^ 

phenomena, has acquired all the characters of A natural order of epigynous monocotyledons. 
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belonging to the NurciM&il alliance. They are 
known l>y their hcxupetaloid flowers, by their 
six stamens with introrse anthers, and by 
having tho radicle remote from the hilum in 
their seed. They are not of much importance. 

Bypsiprymnus ( Gr. inf/lirpujuvos, with high 
stem). A genus of Poephagous marsupials, of 
which the Kangaroo Hat {Hypsiprymnus muti- 
ny*) is found in New South Wales. The 
upper middle incisors are long and produced 
beyond the small lateral ones. The posterior 
far surpass the anterior extremities in length. 
The tail is shorter than the body, and slender. 

Bypsometry (Gr. Bifros, height , and pirpov, 
measure). The art of measuring height, either 
relative or absolute, by trigonometry or the 
barometer. 

Byrao&am. An article imported, as a sub- 
stitute for castor, from the Cape of Good Hope, 
and derived from one of the species of Hyrax. 

Hyracotberium (Gr. and deploy, 

beast). A genus of diminutive Perissodactyle 
mammalia, which flourished in England during 
the middle ^oecne period. It exhibited the 
typical dentition (44 teeth). Its nearest affini- 
ties were with Pliolophus and Stcreognathus. 

Byrax (Gr. a shrew-mouse). This term 
is now applied to a genus of small Mammalia 
which rank next the rhinoceros in the order exf 
their affinities, and are the most diminutive 
representatives of tlie Pachydermatous order. 
Tiw two known species are found in hilly 
districts at the Cape {Hyrax eajnmsU\ and in 
Syria {Hyrax syriaeus) : the latter species is 
the amty of Scripture. 

ByMn. A commercial name of one of the 
varieties of green tea. [Tea.] 

Byisopni (Int. ; Gr. 5wmroi ; Heb. £z6b). 
A genus of Labiatx. H. officinalis, the Common 
Hyssop, is one of the hitter aromatic herbs 
which were formerly used as a stimulating 
stomachic, but it is now seldom employed^ 

gyatorantfatna (Gr. titrrtpos, after , and 
&r0os, a flower). In Botany, a term denoting the 
appearance of the leaves after the flowers ; as 
in the almond. 

Byaterla (Gr. v<rr4pa, the womb , with which 
the disease was supposed to be generally con- 
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nected). Hysteria generally attacks unmarried 
females between the ages of fifteen and thirty- 
five, coming on with Tow spirits and anxiety, 
sickness, short breath, and palpitation, Bobbing, 
and a sense of distension of tne bowels, which 
afterwards seems to concentrate itself in 
the stomach, and then rise like a ball into 
the throat {globus hystericus ), where it pro- 
duces gasping, stupor, convulsive motions, 
dying, laughing, hiccough, flow of saliva from 
the mouth, and delirium : at length the spasms 
abate, and the person gradually recovers, 
generally with the expulsion of wind from 
the stomach. Some of these symptoms are 
often much more prevalent than others, bo 
that the disorder assumes many forms : it iB 
also very variable in its duration, lasting from 
an hour or two to one or two days. The treat- 
ment varies extremely with the apparent causes 
of the disorder ; sometimes bleeding and de- 
pletives, at others stimulants and tonics are 
required ; in mild cases sprinkling with water 
and applying nasal Btimulanta give relief. Great 
attention to the exciting cause, exercise, mode- 
rate and judicious amusements and occupations, 
regular hours, and change of air and scene, are 
among the best preventives of its recurrence.. 

Bynterfttfta. Inflammation of the womb. 
This dangerous disease generally occurs the 
second or third day after delivery; it is attended 
.fey fever and pain of the part, and requires 
, active antiphlogistic treatment. 

Byaterology or lysteraa Preterm 
(Gr. forepa, the latter of two , and A tyos). 
In Rhetoric, a figure by which the ordinary 
, course of thought is inverted in expression, and 
the last put first ; as, where objects subsequent 
in order of time are presented before their 
antecedents, cause before effect, &c. Some 
comprehend the figure usually called anticlimax 
[Climax J under tne name Hysterology. 

Hysterotomy (Gr. varlpa, the womb ; 
r iftvtiv, to cut). The extraction of the feetus 
from the uterus. The Caesarean operation. 

Hystrlcidee (Gr. forpit, a porcupine). The 
name of the. family of Rodent Quadrupeds, of 
which the porcupine {Hystrix cristata) is the 
type. 
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X. The ninth letter of the English and 
most European alphabets, represents two very 
different sounds in different languages. In the 
Greek language, the letter i is the simplest of 
the alphabetical characters, being represented 
by a single stroke, thus, t. It is also suscepti- 
ble of various interchanges, more particularly 
in the Latin, Greek, and French languages. 
When two t*s followed in succession, the Romans 
ufeed to contract them into a single long i, as 
Di for DH t tibicen for tibiicen ; or made the 
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letter larger than usual, as Chius. Shakspeare 
sometimes substitutes I for ay or yes. 

Did your letterB pierce the queen ? 

I, sir ; she took ’em and read 'em In my presence. 
According to Gebelin, the letter * in hierogly- 
phic writing represents the human hand. As 
a Roman numeral it denotes 1 ; and if placed 
before Y or X, it diminishes by a unit the 
number expressed by these two letters. The 
form of J was originally identical with that of 
I ; and it is only within the last century that 
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any distinction was mado between them. In the 
English and French languages J has a sibilant 
sound, but the Germans pronounce it exactly 
as the English y before a vowel. In the 
Spanish language J represents a guttural, and 
is frequently substituted for X. which has the 
same sound. 

Z.H.S. This abbreviation is generauy sup- 
posed to represent the initial letters of the 
words Jesus Hominum Salvator . More pro- 
bably they are the first three letters of the 
Greek name IHZOT2, Jesus. 

Zacelras. [Bacchus ; Dionysus.] 

Iambics (Gr. tapfios). A species of verse 
used by the Greek and Latin poets, and espe- 
cially by the Greek tragic poets. The deriva- 
tion of the word has not been ascertained. 
The iambics of the Greek tragic poets consisted 
of three entire metres or six feet, and were 
thence styled the tragic trimeter acatalectic. 
They were composed originally, as their name 
implies, of a succession of iambi (w-) [Foot, 
in Prosody] ; but at a later period, various other 
foot were admitted, of which the subjoined 
table will convey an idea : — 

1 . 2 . 3 . 4 . 5 . 6 . 

\s — w- v/ — — v- W“ 

ww vw V wv/w www WWW 

— V w — w w 

w w- 

Ilence it will be seen that a tribrach may be 
introduced into all the places except the last ; 
a spondee in the first, third, and fifth places ; a 
dactyl in the first and third places; and an 
anapaest in the first. This foot may also bo 
used in all other places of the verse except the 
last; with the general restriction, that in the 
third and fifth places it should be contained in 
a proper name, as Antigone, or in a preposition 
and the word which it governs ; but two feet 
containing three syllables may not follow each 
other. The comic writers used much greater 
license in the iambic trimeter, admitting an 
anapaest, even in common words, into every 
place but the last. For a full exposition of 
this and the other iambic metres employed by 
the Greek and Latin poets, the reader may 
consult Hermann's Elementa Doctrines MetriccB ; 
Porson’s editions of the Tragedies of Euripides ; 
and the article ‘Iambic Verse* in Bees’s Oyclo- 
pcedia. In most modern European languages, 
the verse of five iambic feet is a favourite 
metre. In French it is used almost entirely 
in lighter poetry, as by La Fontaine and si- 
milar writers, the heroic verse being the sixth 
foot, or alexandrine ; but in English, German, 
and Italian, the former is the verse of or- 
dinary use in serious composition. The Ita- 
lians divide it into — 1. The verso cadente t in 
which the line is decasyllabic, consisting of five 
iambi: e.g. 

E oome albero In nave si lev6.— uante. 

This variety is very rarely admitted in serious 
composition, and is ill suited to the character of 
* ie language. Poets have, however, sometimes 
sportively attempted whole series of versi ca- 
denti ; as in the set of sonnets of Casti. called 
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I tre Giuli. 2. The verso croico, or hendeca- 
syllabic, which is the ordinary one, ending in a 
short syllable : B 

Canto l’armi pictose, e’l oapitftnft. 

3. The verso sdrucciolo, which ends with two 
short syllables after the fifth iamb : 

Pass! oziosa, e di tua gloria immftmCrg. 

This also is rarely used in serious writing ; but 
its occasional employment adds a peculiar grace 
to lighter poetry. In English, according to the 
genius of the language, the decasyllabic line is 
most common ; the hendecasyllabic occasional, 
and more frequent in blank verse than in 
rhymes, in consequence of the comparative 
rarity of trochaic rhymes. The German lan- 
guage is rich both in iambic and trochaic ter- 
minations: consequently the decasyllabic and 
hendecasyllabic are more indiscriminately em- 
ployed than in either English or Italian ; and 
it is not uncommon to use the elegant variety 
of alternate iambic and trochaic rhymes, like 
the French masculine and feminine. 

Zapetus (Gr. 'Icnrerfo). In Astronomy, one 
of the satellites of Satubn [which see], 

Iapetus. In Greek Mythology, a Titan, 
brother of Cronos and Hyperion, and father of 
Pbometheus. 

Zatralelptes (Gr. laTpakelirrrjs, from larp6s t 
a physician , and h\fi<pw ) 1 anoint). A phy- 
sician who cured diseases by external remedies 
only, as by friction, inunction, &c. There was 
among the Greeks a sect of Iatraleipto founded 
by Prodicus. 

Zatromatliematlcl (Gr. mrpo/urfbpurrurof). 
Physicians who explain the functions of the 
body, and the action of remedies, on mechanical 
principles. These doctrines seem to have ori- 
ginated with Asclepiades, and in modern times 
were promulgated by Borelli as founded on the 
atomic philosophy of Descartes 

Ibex (Lat.). This name is restricted to & 
species of goat ; the Capra Ibex of Linnaeus, 
Bouquetin of Buffon and the French natu- 
ralists. It is characterised by having large 
horns, with a flattened anterior surface, and 
marked with prominent transverse ridges or 
knots. It inhabits the summits of the highest 
mountain chains in the continents of Europe, 
Africa, and Asia, but does not exist in the 
New World. 

Zb ft*. A species of birds, belonging chiefly 
to the old genera Scolopax and Tringa of 
Linnaeus. The green ibis, /. falcindus , is 
found in the warmer zones of all quarters of 
the world. In the Egyptian ibis, the preva” ‘ 
colour is white, with Jong plumes of a p 
hue proceeding from the tertiary wing-fe 
It was one of the sacred animals of the ancient 
Egyptians, the penalty for slaying which was 
death. (Herod, ii. 65/) 

Zoacinaceao (Icacina, one of the genera). 
A natural oraer of hypogynous Exogens, re- 
ferred by Lindley to the Berberal alliance. 
They are related to Olacacea, and differ from 
that order in the calyx not enlarging with the 
fruit ; in the stamens being alternate with the 
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petals; in the ovary being normally many-celled 
with axilti plantation, and one-celled only by I 
abortion ; and in the ovules being suspended | 
below the summit of the cell. They are not 
known to be of any special use. 

Zornrns. In Mythology. [Djedalub.] 

Zee (Ger. eis). Frozen water. At the tem- 
perature of 82°, water, in its ordinary condi- 
tion, crystallises into ice, which if slowly pro- 
duced forms prisms crossing each other at 
angles of 60° and 120° ; the primitive figure 
has not been ascertained, though it is probably 
rhomboid&L The arrangement of the acicular 
prisms in flakes of snow is very various, but 
in the same snow storm the same forms of 
arrangement generally prevail The specific 
gravity of ice in its densest form is about 960. 
It is a non-conductor of electricity, and becomes 
electric by friction. The expansion of water 
in the act of freezing takes place with irre- 
sistible force, and the frequent rupture of thick 
iron and leaden pipes from this cause is a fami- 
liar instance of this. Exposed to air, ice loses 
considerably by evaporation. In the act of 
freezing, water parts with all soluble matter, 
so that coloured water becomes colourless ice ; 
saline solutions become pure water ; and spiri- 
tuous liquors part with their alcohol. To effect 
this purification perfectly, the ice must be 
formed under circumstances which prevent the 
accumulation of blebs and air-bubbles, and 
the entanglement in the ice of any of the un- 
frozen or ejected liquor, for the foreign matters 
held previously in solution in the water are, 
in the act of freezing, transferred to the por- 
tion which remains unfrozen. If the whole 
of the water becomes a mass of porous ice, the 
impurities are retained in the poreB ; but if the 
freezing takes place slowly and regularly, time 
is given for the escape of the impurities, and 
thus the brilliant and perfectly transparent 
and dense masses of ice which we find in the 
Norway ice, as imported into this country, yield, 
when thawed, water almost equal in purity to 
that which has been distilled, and nearly free 
from air. 

A remarkable property possessed by ice -is 
that of regclation, first noticed by Professor 
Faraday. If two pieces of melting ice be 
placed together in a warm room, the film of 
water between them soon freezes and cements 
the two masses together, and this effect also 
takes place beneath the surface of warm 
water. It is thus that the broken masses of 
ice forming the ice cascade of a glacier, become 
again a solid and unbroken mass after the 
cascade is passed. [GlacibbJ 

Zm Oaves. [Glacirres.J 

Zee Is l a nds . [Iceberg.] 

lee Plant, The garden name of Mesem- 
bryantkemwm cryetallinwn, whose leaves are 
covered with crystalline warts which look like 
fragments of joe. 

lee Spar. A mineralogies! synonym for 
the Glassy Felspar which is found m Vesuvian 
lavas. The name, which has reference to the 
resemblance of the mineral to ice, is also 
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applied to pellucid varieties of other kinds of 
Felspar. 

Zee Trade. The progress of civilisation 
has rendered the means of procuring coolness 
in summer almost as indispensable as the 
generation of warmth in winter, and ice is now 
largely used for keeping small chambers called 
ice-safes at a low temperature, favourable tor a 
the preservation of provisions, Whilst no incon- 
siderable quantity is directly applied to the 
cooling of wines and other beverages. 

Prior to 1844, the consumption and use of 
foreign ice in England were very insignificant, 
but in thftt year the Wenham Lake Ice Company 
established their business in London, for the 
supply of pure ice only. This they procured 
from the Wenham Lake, about eighteen miles 
from Boston ; but in consequence of the high 
freight, and the great waste attending its im- 
portation and storage, the speculation proved 
a failure. The company then turned their 
attention to Norway, from which ice of equal 
thickness and compactness could, be obtained 
at less cost ; the only difficulty being that of 
obtaining it of equal purity. The fjords * of 
Norway yield ice of considerable thickness, in 
unlimited quantities, and of easy access for 
shipment; but such ice was found to bfc“too 
impure for table use. The ice of many of the 
Scandinavian lakes, although very transparent, 
also proved, when analysed, very unsuitable, 
owing to the presence of much organic matter, 
which rendered it liable to putrefaction after 
melting. The lake ultimately selected by the 
company is remarkable for the purity of its 
water, which is attributable to the fact of its 
being supplied by springs only, and not by 
mountain torrents bringing down with them 
decomposing vegetable matter in large quantity. 
This lake, from which the company have pro- 
cured their celebrated ice for many years past, 
lies a few miles from Drobak in the Christiania 
Fjord, and being their property has been named 
and registered the Wenham Lake. 

As soon as it became known that ice of great 
thickness could be obtained cheaply from the 
fjords and lakes adjoining the coast of Nor- 
way, fishermen began to use it in preference 
to English ice for packing and preserving their 
fish, thus creating an extensive demand for the 
inferior kind of block ice, the importation of 
which during the year 1864 exceeded 30,000 
tons, brought chiefly to London, Hull, Grimsby, 
and Liverpool. 

Zceberg (Ger. eis, and berg; a mountain). 
A portion of a glacier broken away from some 
tract of land and floating in the sea. An ice- 
berg is a true floating island, containing often 
an enormous quantity of stones, gravel, and mud, 
slowly accumulated, as the glacier is gradually 
pushed into the sea, until the smaller specific 
gravity of ice than water has made the mass 
m the sea so much lighter than the same volume 
of sea-water as to overcome the cohesion of 
the whole and cause a fracture. Masses of ice 
thus broken and floated off vary very much in 
dimensions, amounting sometimes to islands 
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measuring several miles in circumference, very 
high and of enormous depth. 

Icebergs floating away from the land near the 
Arctic and Antarctic circles are conveyed by 
marine currents towards the equator, and often 
pass far into the temperate zone in both the 
northern and southern hemispheres. They have 
even been known to cross the G-ulf Stream to the 
Azores, their depth being so much greater than 
that of the warm water crossing the Atlantic as 
to reach counter-currents, carrying them at 
right angles to that stream. From the south 
pme they have reached the Cape of Good Hope. 

So great is the multitude of icebergs, that- 
Dr. Scoresby, when navigating the polar seas 
in search of whales, counted 500 drifting 
along in latitudes 69° and 70° N. Some of 
them rose above the surface to the height of 
100 to 200 feet, and measured from a few yards 
to a mile in circumference. ( Voyage in 1822, 
p. 233.) Many were loaded with beds of earth 
and rocks, of such thickness that the weight was 
conjectured to be from 50,000 to 100,000 tons ; 
and on closer examination the mass was found 
to be composed, among other substances, of 
granite, gneiss, mica-schist, day-slate, granular 
felspar, and greenstone. Some idea may be 
formed of the immense depth to which icebergs 
descend, from the fact that the mass of ice be- 
low the level of the water is about eight times 
greater than that above. Icebergs differ from ice 
floes. The former are made up of ice collected 
in large masses on land and pushed into the sea 
till their bulk is very considerable. Ico floes are 
masses made up of flat ice, packed and heaped 
by driving winds and storms and opposing cur- 
rents, and frozen together: in this way very 
large islands of ice accumulate ; but they are not 
deep, and cannot therefore be floated so far, nor 
are they loaded with mud and stones. 

Iceland Moss. The Cetraria islandica, 
a common lichen in the mountainous districts 
of Europe. It contains a bitter principle, and 
a considerable quantity of starchy matter ; it 
is tonic and nutritive, and is often prescribed 
in disorders of debility, and in pulmonary con- 
sumption. 

Xeeland Spar. A transparent rhomboidal 
variety of Calcspar, or carbonate of lime, found 
in Iceland. This form of crystallised carbonate 
of lime is particularly valuable for experiments 
on the double refraction and polarisation of 
light. [Calcareous Spar.] 

Zoh Men (Ger. I serve). The motto of 
the prince of Wales, adopted originally by 
Edward the Black Prince in proof of his 
subjection to his father Edward III.; it has 
been continued without interruption down to 
the present time. 

Zeluteamon (Gr. Ix*'**V* v > literally the 
tracker). A name applied in Zoology, in a 
double sense, to a Viverrinegenusof quadrupeds, 
and to a family of Pupivorous Hymenoptera. 
Ah regards the Mammalia, the name is changed 
by lllige* for Hbbpestbs [which see], And this 
term has b'en generally adopted by English 
zoologists. The ichneumon of the Nile {Her- 
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pestes Pharaonis) was one of the sacred ani sis 
of the ancient Egyptians ; and although many 
fabulous feats were narrated of it as the enemy 
of the crocodile, there is no doubt but that the 
instinct which impels it to search for the eggs 
of the crocodile as an article of food tends 
materially to . diminish the number of that 
destructive “reptile. The ichneumon preys, 
however, on the eggs and young of various 
species of animals. Mr. Bennett relates that 
on one occasion a grey ichneumon {Herpes tes 
griseus) killed no fewer than twelve full-grown 
rats, which were let loose to it in a room six- 
teen feet square, in less than a minute and a 
half. [Pupivora.] 

Xobnoprapby (Gr. ixvoypcupla, from fx wr * 
a mark or trace). In Architecture, the re- 
presentation of the ground plot of a building. 
In Perspective, it is the representation of the 
building, intersected by a horizontal plane at 
its base or ground floor. 

Xolior (Gr. Ix^p)- A thin watery discharge. 
By the Greeks this name was applied to the 
divine fluid that issued from the wounds of the 
gods. 

Xctaorology ( lx<*>P, and \6yos). The ana- 
tomy of the lymphatic and secreting systems. 

Zolitliftdln. An albuminoid substance con- 
tained in the roe of certain fishes. 

Zcfathyocolla (Gr. ix^*, a fish, and 
k6\\o, glue). [Isinglass.] 

XohthyodoruUtes (Gr. <x0tfc, fish ; 86pv, 
spear \ and XlBos, stone). The petrified spines 
of placoid fishes, of which they are often the 
sole evidences, especially in the Upper Silurian 
and Devonian strata. 

ZobUiyolite (Gr. Ix^s, and \l8os). A 
name sometimes given to the fossil remains 
of fishes, without regard to their geological 
position. Ichthyolites have been found in 
rocks of all ages from the Silurian to the 
newest tertiary. 

Zchthyologry (Gr. IxMs, and \Ayos). The 
science which treats of the nature, uses, and 
classification of fishes. 

Fishes are those oviparous vertebrate animals 
which have a heart consisting of one auricle 
and one ventricle, which breathe water, and 
have the nasal cavity communicating with the 
external surface only. In a few species an air- 
bladder is present, and so organised as to act 
the part of a lung ; but the principal, if not ex- 
clusive, organ of respiration consists, throughout 
the whole cIass, of branchiae or gills. The gills 
are commonly composed of rows of slender flat- 
tened processes suspended by arches, attached in 
general to the hyoid bone, and covered with a 
membrane or tissue of innumerable minute and 
close-set blood-vessels. The water which the 
fish takes in by the mouth, instead of being 
swallowed, passes through the interspaces of 
the gills, and escapes by the fissures on each 
side of the head, called gill-apertures. The 
air contained in the water acts upon the blood, 
which is minutely subdivided in the branchial 
vessels ; and the bilocular heart serves exclu- 
sively to propel the whole of the venous blood 
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to I fte branchial arteries, and is thus analogous 
in function to the pulmonary auricle and yen* 
tricle of the warm-blooded upases. The blood, 
having been decarbonised in the gills, is col- 
lected into the dorsal arterial trunk or aorta, 
and is propelled, without the influence of a 
systemic heart, to all parts of the body ; whence 
it is again returned by the veins to the branchial 
auricle and ventricle. 

The whole structure of a fish is as evidently 
adapted for swimming as that of a bird for 
flight. Being suspended in a fluid of nearly the 
same specific gravity as itself, it has no need of 
widely-expanded wings for its support Many 
species, moreover, have the air-bladder so or- 
ganised and developed as, by its contractions 
and dilatations, to vary the specific gravity of 
the fish, and aid in its ascent to the surface, or 
descent into the depths of the water. Ordinary 
progression is effected by the motions of the 
tail, which, by die action of powerful muscles, 
displaces the water alternately to the right and 
left; the gills, also, in expelling the water 
backwards, may contribute, by the reaction of 
the current, to propel the fish forward. The 
ordinary extremities, therefore, being of little 
use, are reduced to a low or rudimental condi- 
tion ; they are chiefly remarkable for the number 
of parts corresponding to the digital phalanges 
of the higher classes, and which, from their 
disposition, are called rays. The pieces ana- 
logous to the bones of the arms and legs are 
extremely shortened, and often quite concealed ; 
the membrane supported by the diverging rays 
rudely represents the hands and feet. The 
members thus constructed are called fins ; those 
which answer to the anterior extremities are 
called the pectoral fins ; those which answer to 
the posterior extremities are the ventral fins. 
Other rays attached to peculiar bones above or 
between the extremities of the spinous processes 
support the vertical fins, which are mesial and 
single, either above the back, beneath the tail, 
or at the extremity of the tail. The upper 
vertical fin or fins are called the dorsal , the 
lower ones the anal, and the terminal one the 
caudal fin. The fin-rays are of two kinds. 
Some consist of a single bony piece, usually 
hard and pointed, sometimes flexible and elastic, 
and divided longitudinally ; they are called bony 
or spinous rays: the others are composed of a 
vast number of little joints, generally branched 
at the extremity ; they are.called soft, jointed, 
or branched rays. In general the fins, which 
are placed in pairs, and correspond to the ordi- 
nary extremities, are four in number; but 
sometimes there are but two, and sometimes 
they are entirely wanting. When both pectoral 
and ventral fins are present, they may have the 
ordinary relative position; i. e. the pectoral 
fins may be considerably in advance of the 
ventral^ — such fishes are said to be abdominal ; 
or the veutrals may be placed below, or on the 
same or nearly the same transverse line as the 
pectorals — such fishes are termed thoracic ; or 
the ventrals may be situated in advance of the 
pectorals, under the throat of the fish — when 
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the species are called jugular fishes. The 
vertebrae of fishes, when completely ossified, 
are united, with very few exceptions, by opposite 
concave surfaces. Moot fishes have the body 
covered with scales. 'They are destitute of organs 
of prehension, except the teeth. The imperfec- 
tion of the organ of touch is remedied in some 
by the developement of soft, tentacles or feelers. 

The teeth are very various as to their 
number, form, and' relative sine. They are 
either anchylosed to the jaw-bones, attached to 
ligaments, or implanted in sockets ; when the 
latter, the tooth has always a single and simple 
fang. The teeth may be placed on the maxil- 
lary, premaxillary, or lower jaw-bones : upon 
the vomer or sphenoid bones ; upon the palatine 
or pterygoid bones, the tongue, the branchial 
arches, or the pharyngeal plates ; or they may 
.be entirely wanting. 

Besides the branchial arches, the hyoid bone 
supports on each side a number of rays, which 
support the branchial or opercular membrane. 
This membrane is also generally further 
strengthened by three osseous plates called 
the opercular, subopercular , and interopercidar 
bones : the kind of door thus formed is joined 
by the preopercvlar to the tympanic bone, and 
plays upon the scapular arch. 

With respect to the subdivision of the class 
of fishes into orders, Cuvier, admitting the 
great difficulty which exists in defining them by 
fixed and easily appreciable characters, adopted 

He first divide^the class into two sub-classes : 

Sub-class I. Pisces ossei, or fishes properly so 
called. 

II. Pisces cartilaginei , or Chondro- 
ptery giant, cartilaginous fishes. 

The first sub- class are arranged according to 
the modifications of their organs of locomotion. 
All the osseous fishes which have the anterior 
part of the dorsal fin, or the first dorsal where 
there are two, supported by bony rays, with some 
bony rays in the anal fin, and at least one bony 
ray in each of the ventrals, are collected into 
an order, called Acanthopterygians. 

Ail those osseous fishes in which, with the 
exception of the anterior dorsal and pectoral 
raps, all the rays are soft, constitute the order 

TheMala^ipterygii are subdivided, according 
to the relative position or absence of the ventral 
fins, into abdominal , jugular , or sub-brachial, 
and apodal fishes. 

Those fishes which have the branchiae in the 
form of tufts constitute the order of Lopho- 
branchix . 

Those fishes in which the maxillary and 
palatine arches are firmly united, or ae it were 
soldered to the cranium, are called the Plecto- 
gnathi. 

The Chondropterygian fishes are divided 
into the three orders of 
Stubiowiakb, 

Siilaciatts, and 
Cyclobtomes [which see] 
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The chief modification in the arrangement of Xehthjotaona (Gr. l x Ms, and travpo*, 
Che aIim of fishes has been the oonseqnence of a Heard). A genus of extinct marine 
a stud y of the nature and affinities of the which combined the characters of saurian 
numerous extinct forms, and a comparison of reptiles and of Ashes with some of the pe- 
these with existing species. cmiarities of the Cetaceous Mammalia. The 

M. Agassiz has proved that certain species, vertebrae of the backbone of the Ichthyosauri 
which stand out as exceptions to the ordinary resemble those of fishes in having their bodies 
form and structure of the class among recent joined by opposite concave surfaces ; but the 
Ashes, are the types of extensive orders which superior arches remain permanently detached, 
peopled the seas of the ancient world, and now as in reptiles. The cranium resembles in 
characterise particular strata. This naturalist st r uct u re that of the crocodiles^ hut is charac- 
has likewise observed more closely than his teriaed by a peculiarly large orbit, in which a 
predecessors the relations which subnet between circular series of osseous sclerotic plates, ana- 
the external scales and the internal structure ; logons to those of the crocodile and birds, but 
and he accordingly proposes to arrange the relatively much larger, has been so frequently 
class of fishes according to the modifications found as to prove it to be a generic structure, 
of the scaly covering, and divides them into The nostrils are sxtuated r iiot,as in the crocodile, 
four orders, each of which contains fishes near the point of the snout, but dose to the 
having a cartilaginous skeleton : and in each anterior part of the oririfc. 
there are both Acanthopterygian and Mala- The teeth resemble in str uc ture those of the 
copterygian, Abdominal and Apodal genera, crocodiles ; but are lodged, m in some of the 
These orders are named Placoidbs, Gabozdbs, Laeertme Sauna, in a groove, and not in 
Ctenoides, and Cycloxdebs [which see]. distinct sockets. The locomotive extremities 

The discovery of intermediate forms, between are similar in c on struct ion to the paddles of 
the true fishes and the lower reptilia, e. g. the whale ; but they are Jour instead of two in 
Lejridosiren and Archegosaurus, has induced number, and the anterior paddles are connected 
Prof. Owen to regard the groups Pisces snd by a booed coracoid, a complete deride, and a 
Kept ilia no longer as separate classes, eo- supplementary coracoid bone to a strong ster- 
equal with the birds and mammalia, but to nura ; the flattened phalangeal bones sapparting 
subordinate them as subclasses of the great the fin are polygonal, and are rdativdj shorter 
group Hjematochta or cold-blooded verte- and more numerous than in the whale tribe, 
brute animals [which see]. In that artidc The hind paddles are smaller than the fare, 
is a Hat of the orders of fishes, with those of and are attached to a pelvis «*milar to that 
Beptilia. of the crocodile. Small supplemental bones 

Idnkyo phagl il (Gr. yo s). A fish- are wedged into the lower part of the joint of 

eater. Some savage tribes who live almost the atlas and occiput, and a few of the sue- 
entirely on fish ware called by the ancients ceeding vertebral joints; and the tail often 
Ichtkyophagi. presents a fracture at a particular point, whence 

Xol&tlkyoplitlmlmita (Gr. tx06*> and if- the existence of a caudal fin has been inferred. 
OaApJs, the eye). A species of zeolite with a From the form and position of masses of crushed 
peculiar pearly lustre, resembling that of the and apparently half-digested fish bones and 
eye of a fish. scales in the abdominal cavity of the ichthyo- 

Xel&tbyopterjrgta (Gr. *xM*, and vrcpvf, saurus, it is concluded that they proved chiefly 
a fin). An order of fossil reptiles in which the on fish; that they had a simple and capacious- 
vertebral centra are ossified and biconcave; stomach, and an intestine provided with a 
joined by syndesmosis, not by suture, to their spiral valve. The geological range of the ich- 
neural arch. Pleurapophyses of the trunk long thyossunis, according to Dr. Buckland, began 
and bent, the anterior ones with bifurcate with the muschelkalk and extended through 
heads. Teeth with converging folds of cement the whole of the oolitic period into the creta- 
at their base, implanted in a common alveolar ceous formation. The most recent stratum 
groove, and confined to the maxillary, pre- in which any remains of this genus have yet 
maxillary, and premandibular bones. Pre- been found is the chalk marl at Dover. The 
maxillanes much exceeding the maxillaries in chief British depository of the bones of the 
size ; orbit veiy large, a circle of sclerotic plates; Ichthyosauri occurs in the lias at Lyme Regis 
nostrils near the orbits ; limbs natatory, with in Dorsetshire. 

more than five multi-articulate digits ; an Xcbtbyoala (Gr. A roughness and 

episternum and clavicles ; no sacrum. The thickqping of the skin, portions of winch become 
bones of the head, as in Ganocephala, include hard and scaly, and occasionally corneous, with 
the supplementary postorbitals and supra- a tendency to excrescences. Friction, warm 
temporals, and there is a foramen parietale, baths, and occasionally stimulating ointments, 
but there are small temporal and other vacui- have been of service in mitigating the progress 
tics between the cranial bones, a single con- of this disease ; but it seldom yields permanently 
vex occipital condyle, and ono vomer which is to any plan of treatment, 
edentulous. The order, which ranged from Xebtbys (Gr. btfles, a fish). A word found 
tilt 1 lias to the chalk (excepting in the on many seals, rings, urnB, tombstones, &c., 
Wcalden) inclusive, includes the genus Ichthyo - belonging o the early times of Christianity, and 
saurus. supposed to have a mystical meaning, from each 
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character forming an initial letter of the words 
*Ii jcovs Xpurrts, 0§o G T Ms, SwHjp; i.a. Jeans 
Christ, the Son of God, the Saraour. 

Xolca (the name in Guiana). A tropical 
genus of Amyridacca, consisting of large trees 
abo undin g in balsamic or resinous juice. . 33*e 
balsam obtained from many of the specie® 5e 
odoriferous, and is used as ;a perfume in South 
America. These balsams remain fluid for a 
considerable time, but ultimately harden, when 
they are used as incense. I. heterophylla yields 
Balsam of Acouchi, employed as a vulnerary ; 
while that of /. heptaphylla is used as a remedy 
for dysentery, See. The wood of I. altissima is 
preferred by the Indians for making canoes, 
and is called Cedarwood from its fragrance. It 
grows in the forests of Guiana to the height 
of one hundred feet or more. 

Zoonoolaats (Gr. fbcwv, an image, and 
K\da>, I break). Literally, breakers of images ; 
a title applied to two of the Byzantine empe- 
rors, Leo the Isaurian and Ms son Constantine 
Capronymns, who during their reigns, which 
extended from 726 to 73*5, persevered in over- 
throwing the images in the Christian churches, 
and in extirpating their worship. The £88 
bishops, also, who attended a council dt Con- 
stantinople in the reign of the latter prince, 
and declared themselves in favour of his views, 
were stigmatised by the orthodox party under 
the same name. In the year 787, however, a 
general council was assembled at Nicaea by the 
empress Irene, who inclined towards the old 
superstition, and the images were cn this 
occasion restored to their former honours. 
This council, the second of Nice, is the last 
respecting which the Greek and Latin churches 
coincide ; the practice, however, of the Greek 
church makes a distinction between the use of 
pictures, which it allows, and graven images, 
which it studionslj rejects. (Mosheim, Eccl. 
Hist. ; Schlosser’s History of the Iconoclast 
Emperors, Frankfort 1812; Stanley’s Lectures 
on the Eastern Church ; Milinan, Latin Chris- 
tianity, book iv. chap, vii.) 

Iconography (Gr. chcovoypatpla). A term 
invented to designate literary works devoted to 
the description of monuments of art ; and, in a 
more restricted meaning, of portraits. Among 
works on this subject, Didron’s Iconoyraphie 
Chrltienne may be specially mentioned. Icono- 
logy is the explanation of emblematic and alle- 
gorical representations. 

Icosahedron (Gr. chcotrdefyos). A solid 
figure bounded by twenty planes. One of the 
five Platonic bodies or regular polyhedra is an 
icosahedron. It has twenty equal faces, each of 
which is an equilateral triangle ; it has thirty 
edgea, and twelve solid angles, each formed by 
the meeting of five plane angles. The total 
surface of a regular icosahedron is 8*6602540 
time® the square on one of its edges, and its 
volume is 2*1816061 times that of the cube on 
one of its edges. 

Zeosandrous (Gr. *Xkooi, twenty, and 
ht^ip). Literally, any flower having twenty 
stamens or thereabouts ; but it is usually con- 
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fined to those flowers in which these stamens 
are inserted into the calyx. 

Icterus (Gr. brrepw). The jaundice : so 
(Called from its resemblance to a bird of yellow 
colour, so named, but now unknown. 

Xctldes (Gr. tier is, a weasel). A genus of 
nocturnal carnivorous Mammals, intermediate 
between the Plantigrade and Viverrine Digiti- 
grade tribes, having the plantigrade walk of 
the racoons and coatis, ana the slender conical 
snout of the civets and other Viverrida. The 
dental formula of the genus is — 
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The teeth resemble those of the Paradoxurus , 
but are thicker and more tuberculous ; and 
thus contribute, with the plantigrade structure 
of the foot, to indicate the affinity of the Ictides 
to the plantigrade Feres. .Three species are 
recorded; they are all natives of Southern 
Asia, and are called Bentnronga. The common 
Indian species (I albifrons) is of the size of 
a domestic cat; but its body is longer and 
heavier, its legs shorter, and its gait lower and 
more crouching. The tail is extremely thick 
at its commencement, and gradually tapers to 
the extremity, where it curves upwards. The 
pupil of the eye contracts during daylight into 
a vertical fissure. A Benturong, which was 
kept in captivity many years, was fed on a 
mixed diet of animal and vegetable substances; 
and they most probably subsist on similar food 
in a state of nature. 

Idea (Gr. Mda). Literally, the image or 
resemblance of any object conceived by the 
mind. There is no word in any language the 
definition of which, from the obscurity of meta- 
physical writers, is attended with such difficulty 
as the term idea ; and the difficulty is enhanced 
when we consider the vagueness with which its 
equivalents are expressed in different languages. 
Like many other terms of mental philosophy, 
the word idea is derived from the sense of sight, 
and in its most extended acceptation is em- 
ployed to indicate ‘ every representation of out- 
ward objects through the senses, and whatever 
is the object of thought.' (Dugald Stewart’s 
Phil. Essays , Appendix ii. ; Kant’s Critik der 
reinen Vemunft ; Bitter’s Geschichte der Phi- 
losophic ; Reid On the Human Mind ; J. S. 
Mill, Examination of Sir W. Hamilton's Phi- 
losophy.) 

Ideal (Gr. 184a). In Painting and Sculpture, 
the ideal is an image formed in the mind, as the 
result of knowledge and experience, and based 
on the material or natural image. The beau 
ideal is an ideal beauty composed of a Selection 
of beautiful parts, ana put into harmony with 
each other by the skill of the artist. There can 
be no definite canon as to what constitutes the 
beau ideal, as each artist, according to his taste, 
skill, or experience, will imagine a different 
standard; thus the ideal of one school differs 
from the ideal of another, as much ag complexion 
and temperament differ in the various races. 
Most great painters and sculptors have csta- 
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Misfeed (heir oton ideal, and this has been de- 
lightful to others in proportion to the extent 
of the powers of the artist. Guido painted 
and Magdalena from the head of his 
colour-grinder, his model constituting merely 
the basis of his ideal Baphaeh in a letter to 
Count Caatiglione, very clearly states his re- 
course to an ideal standard in painting his Ma- 
donnas; he says, 1 To paint a beautiful woman, I 
must see several ; but as there are few beautiful 
Women, I have recourse to a certain ideal in 
my mind. Whether this be beneficial to art, I 
know not; but I strive to form such an ideal 
in my mind.* 

Zeuxis adopted the same principle, when 
employed by the citizens of Croton to paint a 
figure of Helen : he obtained five of the most' 
beautiful virgins of the city as his models, and 
from each adopted what according to his ideal 
was most beautiful, and thus produced his 
famous picture. (Woraum, Epochs of Painting, 
1864, pp. 37-329.) 

Idealism. A term applied to several 
metaphysical systems, varying in itB significa- 
tion according to the meaning attached in each 
particular scheme to the word idea ; from which 
it is derived. In England the best known 
system of idealism is that of Berkeley. In 
reference to this philosopher’s doctrines, the 
word is used in its empirical sense for the object of 
consciousness in sensation. [Perception.] In 
its Platonic or transcendental sense, the term 
idealism has been applied to the doctrines of 
Kant and Schelling; neither of whom is an 
idealist in the way in which Berkeley may be 
so called. The system of Berkeley may be 
thus expressed : The qualities of supposed 
objects cannot be perceived distinct firom the 
mind that perceives them ; and these qualities, 
it will be allowed, are all that we can know of 
such objects. If, therefore, there were external 
bodies, it is impossible we should ever know it ; 
and if there were not, we should have exactly 
the same reason for believing there were as we 
have now. All, therefore, which really exists 
is spirit, or the thinking principle — ourselves, 
our fellow men, and God. What we call ideas 
are presented to us by God in a certain order of 
succession, which order of successive presen- 
tation is what we mean by the laws of nature. 

Xaenttgraphy’ (a word made up from Lat. 
idem, the same , ana Gr. ypd<pa> } I write). A 
name given by the Dutch periodicals in 1825 
to an application of the art of lithography, by 
which a reprint of common letterpress printing 
is obtained in a short time, according to the 
inventor in two hours after the arrival of the 
mail. [Anastatic Printing^ 

Identity-, Personal. The sameness of 
the conscious subject, 7, throughout all the 
various states of which it is the subject. The 
question, Wherein consists our identity, and 
what is its evidence ? has been a source of mem- 
fold controversy to modern metaphysicians. By 
philosophers of the materialist school the doc- 
trine has been ejected, as incompatible with 
daily and obvious experience. But indepen- 
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dontly of any hypothesis respecting the n&tare 
of the soul in itself, it lias been argued, that as 
all our knowledge of a substance is derived from 
the qualities or phenomena which it presents 
to omr senses,, ana that all we can mean by a 
| substance beings the same with itself is that it 
possesses the some qualities which it previously 
aid (for if not, the substance is changed), so 
all we can know of the substance mind in 
particular is derived from observation of the 
changes which it undergoes. But we find tliat 
what wt conceive to be the same individual 
does, at different periods, assume under the 
same circumstances widely varying appearances. 
A man will laugh at what when he was a 
child would have excited his anger or jealousy. 
This reasoning contains an evident fallacy. 
It does, in fact, like all other reasoning of the 
same) kind, imply that very doctrine which it 
means to refute. Consciousness, it is asserted, 
is the joint effect of two Bubstances acting one 
on the other. How, then, can we affirm that 
one of these substances is changed, unless by 
assuming- that the other remains the same? 
How can we s&sw that the phenomenon laugh- 
ter in the man is different from the phenomenon 
jealousy or anger in the boy, unless we fidmit 
that we who observe these phenomena — i. e.T>y 
the premisses, on whom these phenomena pro- 
duce a given effect — remain the same as we 
were when we were affected previously in a 
different manner. A lump of sugar, as we 
take it to be, no longer melts in what we take 
to be water. Assuming that the water remains 
water, we may fairly infer that the lump in 
question is not sugar, or vice versA ; not so if 
we profess ourselves equally ignorant of the 
identity of both substances. This argument, 
it will be seen, applies equally to the materialist 
and non-materialist. Such may be said to be 
the negative evidence of our identity. Its posi- 
tive evidence rests on the necessity and uni- 
versality of its belief, as implied in every act 
of memory. 7b remember is to refer a past 
state of consciousness to the same subject 
which now at the present moment recalls it. 
(Bishop Butler's Treatise on Personal Identity ; 
Brown's Phil . of Human Mind, Lect. 12, 13, 
14, &c. &c.) 

Identity, iyitam oL In Philosophy 
(otherwise exiled Identism), a name which has 
been given to the metaphysical theory of the 
German writer Schelling. It rests on the 
principle that the two elements of thought, 
the objects respectively of understanding and 
reason, called by the various terms of matter 
and spirit, objective and subjective, real and 
ideal, &C-, are only relatively opposed to one 
another as different forms of the one absolute 
or infinite ; hence sometimes called the two 
poles of the absolute. [Schelling, Philo- 
sophy or.} 

wb"! In Philology, characters used in 
writing which express figures or notions, in- 
i stead of the arbitrary signs of the alphabet. 

| The Chinese characters are ideographic, al- 
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though t he symbols, at first intended to repre- 
sent distinct objects, have become by use 
merely conventional. The hieroglyphical cha- 
racters of the ancient Egyptians were of the 
same description. Ideographical writing is 
opposed to phonetic. [Phombtio; Alphabet.] 

Ideology (Ghr. lUa, and \6yos). Literally, 
the science of mind. The term applied by the 
later disciples of Condillac to the history and 
evolutions of human ideas, considered as so 
many successive modes of certain original or 
transformed sensations. The writings of this 
school are characterised by an unrivalled 
simplicity, boldness, and subtlety ; and the 
different phases of its doctrines are admirably 
exhibited in the physiological researches of 
Gabanis, the moral dissertations of Gar&t and 
Volney, and the metaphysical disquisitions of 
Destutt de Tracy. (Damiron, Hist, de Phil, en 
France, &c. &c.) 

SAM (Lat. idus). One of the three epochs 
cr divisions of the ancient Homan month. 
The calends were the first days of the different 
months ; the ides , days near the middle of the 
months ; and the nones , the ninth day before 
the ides. In the months of March, May, 
July, and October, the ides fell on the 1 5th ) 
in the other months on the 13th. The Homans 
used a very peculiar method of reckoning the 
davs of the month. Instead of employing the 
ordinal numbers first, second, third, &c., they 
distinguished them by the number of days 
intervening between any given day and the 
next following of the three fixed divisions. 
For example, as there were always eight days 
between the nones and the ides, the day after 
the nones waB called the eighth before the 
ides, the next the seventh before the ides, the 
next the sixth before the ides, and so on. In 
leap years, when February had twenty-nine 
days, the extra day was accounted for by calling 
both the twenty-fourth and twenty-fifth days 
of that month the sixth day before the -calends 
of March ; whence the leap year received the 
name Bissextile [which see]. 

Idiom (Or. tBLufia, from fttos, peculiar). 
In Philology, a mode of speaking or writing 
foreign from the usages of universal grammar 
or the general laws of language, and restricted 
to the genius of some individual tongue. Thus, 
a sentence or phrase consisting of words ar- 
ranged in a particular manner may be a Latin 
idiom ; the same, arranged in a different 
manner, an English idiom, &c. The use of a 
particular inflexion of a word may also be an 
idiom. We also use the term idiom in a 
wider sense, to express the general character 
of a language. We have a number of subordi- 
nate words to express the idioms of particular 
tongues: thus, a Latin idiom is a Latiuism, 
a French idiom a Gallicism, &c. The word 
idiom is also not uncommonly, but incorrectly, 
used in the same sense with the French idiome, 
a dialect or variety of language. Idiotisme is 
the French term expressing the correct signifi- 
cation of the English idiom. 

Xdlopatlftfle (Or. fttos, and wddos, an affec- 
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Hon). A disease which does not depend upon 
any other disease, and which is thus opposed to 
those diseases which are symptomatic. 

Xdios j r n y ra iy (Gr. Vitos; aitv , with ; and 
xpwrts, a temperament). A state of constitution 
peculiarly susceptible of certain agents which 
m general produce no effect, or one perfectly 
different. Thus honey and coffee act with some 
few persons as violently aperient ; very minute 
doses of antimony are occasionally followed by 
powerful emetic effects, and small quantities of 
mercury by salivation, &c. 

Xdlot (Gr. originally a private indi- 

vidual). In contemplation of Law, one who has 
been bom totally deficient in understanding, or 
has lost it by sickness, so as to have no lucid 
intervals : lunatic, properly speaking, one who 
has lucid intervals. The care of idiots and 
lunatics is a branch of the prerogative of the 
crown, and exercised ordinarily by the chan- 
cellor. [Lunatic.] 

Xdoeraae (Gr. tftos, appearance >, and k par is, 
mixture , indicating that its forms are a mix- 
ture of those of certain other minerals). Volcanic 
Garnet. It is of various colours, and is some- 
times called Volcanic Chrysolite or Hyacinth. 
It occurs in the ejected masses of Vesuvius, 
and elsewhere. It is an alumiuo-silicate of 
lime, with about 6 per cent, of oxide of iron. 

| Xdol v Idolatry (Gr. clba>\o\arpela, from 
cffiwAoi/, an image , and \arpcia, service). The 
figures of metal, stone, or wood, by which pagans 
for the most part represent their divinities arc 
termed idols , and the worship paid to them 
idolatry. Although Grecian idolatry was dig- 
nified by all the charms which art could throw 
around it, it appears that the most popular 
idols were rude and almost formless images ; 
traditionary representations of the divinities, 
to many of which the vulgar notion attributed 
a divine origin, believing them to have fallen 
from heaven. Such were the Hermae of Athens ; 
the image of Artemis or Diana at Ephesus, 
mentioned in the Acts of the Apostles; the 
sacred ancilc , or shield of the Homans : which 
seems to have commanded more of the vene- 
ration of the common people than the Pallas of 
the Parthenon or the Jupiter Olympius of Elis. 
(Vossius, He Origins Iaololatrits ; Graves On 
the Pentateuch ; Creuzer, Symbolik der alten 
VoelJcer ; Spence’s Polymetis ; MSm. de V Acad, 
dee laser, vol. xxxviii. Thirl wall, History oj 
Greece, vol. i. ch. vi.) 

Xdriallne. A fusible inflammable substance, 
found by Dumas in a mineral from the quick- 
silver mines of Idria in Carniola. 

Xdiyl. A fusible volatile hydrocarbon de- 
rived from Idrid coal by distillation. 

Xdyll (Gr. ctSrfWiov, the diminutive of eftos, 
form). A short pastoral poem of which the 
object, or at least the necessary accompaniment, 
has been said to be a vivid and simple repre- 
sentation of ordinary objects in pastoral nature. 

in common usage the signification of this 
I word is hardly different from that of eclogue. 

I The pastoral poems of Theocritus are termed 
Idylls, those of Virgil Eclogues ; but it would 
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be difficult to assign any distinction between the out of a given proportion of certain elements 
two, except that which arises from the greater varies very greatly, and according to laws with 
simplicity of language and thought which which we are only now beginning to become 
characterises the former. Many critics, how- acquainted. 

ever, aver that the eclogue requires something Strictly and properly speaking, then, none 
of epic or dramatic action : the idyll only are igneous rocks but those which we know to 
picturesque representation, sentiment or narra- have existed in their last state in a molten 
tive. [Eclogue ; Bucolic.] In English poetry, form, so that lava, scoriae, or the Btony froth 
among this class may be ranked, Shenstone’s of lava, and ashes, ortho fine dust of the scoriae, 
Schoolmistress, Burns* Cottagers Saturday can alone be named among modern rocks, and 
Night , Goldsmith’s Deserted Village, &c. &c. basalt and greenstone among the older. The 
Mr. Tennyson’s celebrated volume, The Idylls greenstones, however, although sometimes cer- 
of the King, is in truth misnamed. tainly basaltic, are sometimes of doubtful 

Xgasurle Add. A name given by Pelletier origin. Porphyries of the more familiar kind, 
and Caventou to an acid which is found com- suen as granite and syenite, are certainly not 
bined with stiychnia in the Nux vomica and igneous in tbe proper sense, nor are the con- 
st. Ignatius’s bean. tents of veins in these rocks. All these are 

Xglite or XffloKte. A variety of Aragonite more properly Metamorphic [which see], 
found at Iglo in Hungary. Xgnis Fatuna (Lat. vain or foolish fire ; 

Xgnatliia’a Bean. The seeds of a plant a translation of the Fr. feu follet). A kind of 
supposed to be the Strychnos multiflora , used luminous meteor, which is said to flit about 
in the Philippine Islands as a cathartic and in the air a little above the surface of the 
emetic. [Strychnia..] earth, and to appear chiefly in marshy 

Igneous Books (Lat. igneus, fiery). The places, or near stagnant waters, or in church- 
materials poured out in a molten state from yards, during the nights of summer. Many 
volcanoes [Volcano], or thrown out as ashes, instances are related of travellers having been 
lapillae, or scoria?, are beyond a doubt igneous decoyed by these lights into marshy places, 
rocks, and the large quantity of such materials where they perished ; and hence the names 
that must exist, but is not poured forth, in the Jack-wit h-a-tantern, Will-with-a-wisp : the peo- 
neighbourhood of volcanoes, is also of the pie ascribing the appearance to the agency of 
same nature. Ancient lava exists, and is evil spirits, who take this mode of alluring men 
called basalt. But besides lava and basalt to their destruction. 

there are many varieties of igneous rock, which This somewhat dubious phenomenon has not 
may, in many cases, be results of submarine yet received a satisfactory explanation. It 
eruption, the lighter matter, if any, erupted at cannot be referred to natural issues of spon- 
the same time having been carried away and taneously inflammablo gas, since no natural 
levelled by the action of water, and the point production of such gas has ever been observed ; 
of eruption not being developed into a volcano, neither can it be due to phosphorescence, 
Many of the largest eruptions of lava have for this kind of luminosity is too feeble to 
taken place at the sides of the cones, at a dis- be seen at a distance. Divested of its imagi- 
tancc from the hill, whence smoke and gaseous nary attributes, the phenomenon may probably 
products issue. be referred to the issue of marsh-gas (light. 

Igneous rocks are of all geological periods, carburetted hydrogen) from the earth. This 
but in proportion as they are more ancient they gas being ignited, either accidentally or inten- 
are the more likely to be obscure. Thus in the tionally, continues to bum with a flame in- 
older rocks lava is no longer recognisable, risible at a short distance in daylight, but 
Basalt there becomes greenstone, and is often sufficiently luminous to be well seen at night, 
so far metamorphosed us to simulate true Ignition (Lat. ignis, fire). The act of set- 
porphyry. Volcanic ashes become regularly ting fire to, or of taking fire ; as opposed to 
stratified, and difficult to distinguish from combustion or burning, which is a consequence 
other mechanical rocks of similar mineral of ignition. The term spontaneous ignition is 
composition. applied to cases in which substances take fire 

Igneous rocks are not to be confounded with without previous application of heat : thus 
hypogene or plutomc rocks, which have been spongy platinum is said to become spontane- 
also apparently formed with much heat and under ously ignited when introduced into a mixture 
enormous pressure, but which have not, so far of oxygen and hydrogen gases, and to cause 
as we can tell, been directly melted by heat, their combustion. The particles of steel struck 
and were not erupted. The difference is very off by collision with flint become ignited on 
marked, and can generally be determined by passing through the air, and falling upon gun- 
microscopic examination of thin sections. The powder ignite it, and combustion ensues. Iron 
blebs or vesicles in the one are occupied by air wire, when red hot, is also often said to be 
or filled by crystalline minerals ; those in the ignited, or in a state of ignition ; and when in 
other are filled by water. The amount of that state it is plunged into oxygon gas, or into 
pressure under which the rocks have been eln- chlorine, it undergoes combustion, and burn** in 
borated, induces differences so important that those gases with the further extrication of heat, 
it is often difficult to identify similar minerals ; and light. 

but in fact the nature of the minerals formed The term spontaneous ignition is also- ap- 
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plied to cases of the accumulation of heat as a 
result of the oxidation or eremacausis of cer- 
tain kinds of vegetable matter, so as to occasion 
them to burst into flame. [Ehemacausis.] 
Cotton, flax, tow, jute, and other such sub- 
stances in a damp or in a greasy state are 
sulyect to this form of spontaneous ignition. 
The heaps of greasy cotton-waste used in 
wiping and cleaning machinery hare in this 
way become the source of calamitous flres. 

Xgmoramws (Lat. we are ignorant). In 
Law, the endorsement of a grand jury on a bill 
of indictment, equivalent to not found. The 
jury are said to ignore a bill when they do not 
find the evidence such as to make good the pre- 
sentment The Latin form is now disused. 

Iguana (Cuvier states, with reference to the 
derivation of this term, that it was originally 
a St Domingo word, where it was pronounced 
by the natives hiuana or igoana, and quotes 
Hernandez and Scaliger as his authorities. 
He then proceeds to say that Bontius regards 
it as derived from the Japanese word leguan. 
In this case the Portuguese or Spaniards must 
have transported it to America, where they 
transformed it into iguana. They apply this 
term to the monitor as well as to the iguana. 
The leguan of Bontius is a monitor. The best 
Authorities in herpetology have adopted the 
Latinised iguana as the generic name of the 
reptiles under consideration). A genus including 
certain large and beautiful lizards common in 
the tropical parts of America, some of which 
feed on vegetable substances, and are esteemed 
delicious food. The common iguana ( Iguana 
tuberculata , Laur.) has accordingly received 
the specific names ddicatissima and sapidis - 
sima. The generic name iguana is now re- 
stricted to those species which present the fol- 
lowing characters : A largo thin fold of skin 
or dewlap under the chin; cephalic cutieular 
plates, polygonal, unequal in diameter, flat or 
carina ted ; a double row of small palatal teeth ; 
maxillary teeth, with their edges finely denti- 
lated ; a crest on the back and tail ; toes long 
and unequal ; a single row of femoral pores ; 
tail very long, slender, compressed, covered 
with small, equal, imbricated carinated scales. 

XguanfldaeT (from Iguana ). The family of 
lizards, of which the genus Iguana is the type, 
and which is divided, according to minor mo- 
difications of the leading characters of the 
Iguanas, into the subgenera Iguana proper, 
Corytho'phonce , Basiliscus, Aloponotus , Ambly- 
rynchus , Metopoceros , Cyclura, Brachylophue l 
Enyalus , and Ophryoessa. 

Xguanlnee (from Iguana). The Lizards 
t guanicne of French herpetologists. This ex- 1 
ensive tribe of Lacertine Sauria is divided by 
MM. Dum6ril and Bibron into two groups, 
Pleurodontes and Acrodontce. 

The Plcurodontce include the families Igua- 
nida, Polychridce, Anoliid<p, T ropidolepia i d<e, 
and Oplurida. 

The Acrodontce embrace the families Galeo- 
tidas , Agamidce, Phrynoccphalida t and Stillio- 
nida. 
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A short and thick tongue, with base not re- 
tractable in a sheath, and with the extremity 
free, mobile, and very slightly cleft, is the 
general character of thiB extensive tribe. 

Iguanodon (from Iguana ; and Gr. blois, 
a tooth). An extinct genus of gigantic herbi- 
vorous reptiles, discovered by Dr. Man tell in 
the Wealaen fresh-water formation of the South 
of England, in the localities of Tilgate Forest, 
Isle of Wight, and Purbeck. The chief dis- 
tinctive character of this genus is the form of 
the teeth, which are dentilated along the margin 
of the crown, as in the iguana ; but thicker, so 
as to present, when worn down, a broader 
grinding surface. The structure by which these 
teeth were adapted to the cropping of coarse 
and tough vegetable food, such as the Clath - 
rariw and similar fossil plants of the Wealden 
strata may be supposed to have afforded to the 
iguanodon, is thus described by Dr. Buckland: 

‘ The teeth exhibit two kinds of provisions to 
maintain sharp edges along the cutting surface, 
from their first protrusion until they were worn 
down to the very stump. The first of these iB 
a sharp and serrated edge, extending on each 
side downwards from the point to the broadest 
portion of the body of the tooth. The second 
provision is one of compensation for the gradual 
destruction of this serrated edge, by substituting 
a plate of thin enamel to maintain a cutting 
power in the anterior portion of the tooth until 
its entire substance was consumed in the service. 
Whilst the crown of the tooth was thus gra- 
dually diminishing above, a simultaneous ab- 
sorption of the root went on below, caused by 
the pressure of a new tooth rising to replace 
the old one, until by this continual consumption 
at both extremities the middle portion of the 
older tooth was reduced to a hollow stump, 
which fell from the jaw to make room for a 
more efficient successor.’ The anterior sur- 
face of the crown of the tooth also, instead of 
being flat and even, was traversed by alternate 
longitudinal ridges and furrows, the latter 
serving ‘as ribs or buttresses to strengthen 
and prevent the enamel from scaling off, and 
forming, together with the furrows, an edge 
slightly wavy, and disposed in a series of mi- 
nute gouges or fluted chisels ; hence the tooth 
became an instrument of greater power to 
cut tough vegetables under the action of 
the jaw, than if the enamel had been a con- 
tinuous straight line. By these contrivances 
also it continued effective during eveiy stage 
through which it passed, from the serrated 
lancet point of the new tooth to its final con- 
sumption. 

From the proportions which the bones of the 
iguanodon bear to those of the iguana^ this 
extinct monster of a former world was thought 
to have been 70 feet in length from the snout 
to the end of the tail ; the length of the tail 
alone being estimated at 60 feet ; but recent 
discoveries have shown that the proportions of 
the trunk and tail were so modified as to re- 
duce the total length of the animal to between 
30 and 40 feet The thigh-bone of the full- 
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sized iguanodon is twenty times the size of that 
of the iguana. 

Ileum (Lat. ile, a gut , pL ilia). The last 
portion of the small intestines, terminating at 
the yalve of the caecum. 

Hex (Lat.). The genus of the Holly, con- 
sisting of evergreen trees and shrubs, end a 
member of the order Aquifoliacea. The Com- 
mon Holly, 7. Aquifolium, is well known, with 
its glossy spinous leaves and coral berries, as 
one of our principal Christmas decorations. Of 
this there are an immense number of varieties 
in cultivation, differing in the form, size, and 
colouring of the leaves, and in the colour of the 
berries. The plant has also a medicinal repu- 
tation, the root and bark being expectorant and 
diuretic, the leaves febrifugal, and the berries 
purgative and emetic. The wood is used for 
inlaying, and the inner bark to form bird-lime. 
I. paraguayensis is the Mat 6 of South America. 
[MatA] 

Ilia (Lat). The flanks, or the part of the 
abdomen which includes the small intestines. 
The os ilium is the haunch-bone, the upper 
part of the os innominatum, which supports 
the intestines. 

mao Passion (Lat. ilia, the bowels). A 
vomiting of bilious and feecal matter in conse- 
quence of obstruction in the intestinal canal. 

Hlad (Gt. *IAk£j). This poem, which is 
generally regarded as narrating the events of the 
war of the Achseans against Troy, consists, in the 
form in which it has been transmitted to us, of 
twenty-four books, which are still thought by 
a few to make up one poem composed by a 
single poet. This position is maintained by Mr. 
Gladstone in his work on Homer and the Homeric 
Age. Mr. Groto, on the other hand, in his 
review of the Homeric controversy, allows the 
possibility of its composition by one author, 
but maintains that it consists of at least two 
poems pieced together. This conclusion is 
grounded chiefly on the fact that the first book 
professes to be the beginning of a poem which 
relates the wrath of Achilles and the consequent 
helplessness of the Achseans. But this book is 
followed by several others which exhibit the 
Achaean chieftains in the full tide of success, 
and as being wholly forgetful or careless of the 
absence of Achilles. So again the poet, who 
relates in the closing books how, by restoring 
Briseis and confessing his fault, Agamemnon 
wipes out the old grudge, has forgotten that the 
same confession has been made, and an equal 
humiliation undergone long before. Mr. Grate's 
dissection of the several parts of the poem may 
be found in his History of Greece , part i. ch. 
xxi. But it must further be remarked that the 
poem, as thus pieced together, relates only 
a few episodes in the last year of the war. 
Hector, indeed, is slain ; but Ilion is not taken, 
and it is reserved for the Odyssey to relate 
incidentally how Achilles was slain at the west- 
ern gates by the spear of Alexandras or Paris. 
The whole poem would thus appear to be part 
of a long series of legends, relating to the same 
subject For the connection of these legends 
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with those of other Aryan nations, see Mytho- 
logy, Comparative. An analysis of the poems 
from nearly tlie same point of view as that of 
’Mr. Gladstone is given in Mure’s Critical His- 
tory of Greek Literature , vol. i. ; and in its solar 
aspect, in Cox’s Tales of Thebes and Argos, pp. 
63-85. [Epic ; Homeric Poems.] 

Zlldn (Lat. ilex). A neutral crystalline body, 
contained in holly-leaves (Hex aquifoliwn). 

Illative Conversion. In Logic, that con- 
version in which the truth of the converse follows 
from the truth of' the exposita, or proposition 
given. Thus the proposition, ‘ No virtuous man 
is a rebel,’ becomes by illative conversion, ‘ No 
rebel is a virtuous man/ 4 Some boasters "are 
cowards ; ’ therefore, 4 con verso, * Some cowards 
are boasters/ 

Ulecebraceap (Illecebrum, one of the ge- 
nera). A small natural order of hypogyuous 
Exogens, belonging to the Silenal alliance, allied 
to Portulacacece, Caryophyllacece, and Amaran - 
thacece \ and distinguished by having both calyx 
and corolla present and symmetrical, the latter 
rudimentary, and by its scarious stipules and 
amphitropal ovules. They are plants of no 
importance. 

XUlolum (Lat. illicio, to allure). To this 
genus of Magnoliads belongs the Star Anise, I. 
anisatum, the fruit of which forms a consider- 
able article of commerce amongst Asiatic na- 
tions. This plant derives its popular name from 
the stellate form and anise-like odour of its 
fruits, which are used as a condiment, and also 
for chewing for the purpose of sweetening the 
bro&th. The oil obtained from them is substi- 
tuted for oil of anise. I. religiosum is held sa- 
cred by the Japanese, who decorate the tombs 
of deceased friends with it, and burn the fra- 
grant bark as incense. The leaves, however, a re 
said to be poisonous ; and those of l. florida- 
num have the same reputation, whence the lat- 
ter plant has acquired the name of Poison Bay. 
They are all evergreen shrubs or low trees, with 
laurel -like leaves. 

Zlluderlte. A mineralogies! synonym of 
Epidote. 

Illuminati or The Enlightened. A se- 
cret society, formed in 1776, chiefly under the 
direction of Adam Weishaupt, professor of law 
at Ingolstadt in Bavaria. Its professed object 
was the attainment of a higher degree of virtue 
and morality than that reached in the ordinary 
course of society. It numbered at one time 2,000 
members. It was suppressed by the Bavarian 
government in 1 784. It has been supposed that 
this and some other secret societies were actively 
engaged in preparing the way for the French 
revolution ; but of tins no satisfactory proof has 
been adduced. (Ency. von Ersch and Gruber.) 

Illuminating Power. [Telescope.] 

Illumination, Art of. The practice of 
illuminating books with gold and colours seems 
to prevail generally in countries where printing 
is unknown, but where a written literature 
exists. With the introduction of printing it 
has invariably declined, if it has not altogether 
died out. In Arabia, Persia, &o., MSS. are 
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still bo ornamented ; in Europe it may now be 
regarded simply aa an amusement for persons 
with ample leisure at their command. Bu^t 
during the early and middle ages of the Chris- 
tian era, the highest specimens of art are to bo 
found in the pages of MSS. The monastic 
system, hy cutting off laTgo numbers from all 
seeular business, gave great impulse to the art, 
especially in application to the office books of 
the church. Many of these books, containing 
exquisite miniatures and borderings of flowers 
or other designs, are preserved in libraries and 
museums, and gre invaluable as throwing light 
on the developement and history of art. The 
character of the illustrations, with the form of 
the letters, suffices to determine the ago and 
country where the MS. was written; and a 
comparison of MSS. of Eastern and Western 
Europe brings before us the several stages which 
mark the growth of Christian iconography. 
(Didron, Iconographie ChrUienne.) The illu- 
minated MSS. of historical works, as those of 
Froissart, Monstrelet,&c.,are not less important, 
as illustrating the manners, costumes, and habits 
of life prevalent in the ages of which they treat. 
The devotion of the monastic illuminators to 
their work caused naturally a strong resistance 
to the introduction of printing, in which, how- 
ever, books were for a long time prepared so as 
to resemble as closely as possible illuminated 
manuscripts. 

Minute directions for the practice of this art, 
in which body colours are employed and the 
leaf-gold on size prepared in various ways, may 
be found in the curious work of Cennino da 
Colle, De Arte Pingendi. Imitations of illumi- 
nated works are now produced with moro or less 
success by the process of printing ; it is unne- 
cessary to specify the many works so prepared 
by Messrs. Shaw, Owen Jones, Noel Humphreys, 
Pugin, &c. 

Illumination of Wires. [Micrometer.] 

Illustration (Lat. illustratio). In Rhetoric, 
appears to differ from comparison or simile 
in this only, that the latter is used merely to 
give force to the expression; the former to 
throw light upon an argument. The term illus- 
tration is, however, sometimes used in a wider 
sense, in which it seems to comprehend exam- 
ple , which is the recital of a particular fact or 
instance evincing the truth of a general propo- 
sition laid down in the argument; and parable, 
which is a species of symbolical narrative, in 
which the actors and events are intended to 
represent certain other actors and events in a 
typical manner. [Parable.] 

Illustrations. In Printing, the pictorial 
embellishments of a book, whether lithograph, 
copper-plate, or woodcut. The cheapest and, 
in some respects, the most effective are those 
on wood, worked in with the letterpress at one 
impression. 

Umenlte. A variety of Titnniferous Iron 
found crystallised and massive at Lake Ilmen, 
in Siberia: also in crystalline lamellar masses j 
in tho mica-schist of Glen Finuart in Ar^ylc- 
shire, Norway, &c. 
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Ilmenlum. A metallic base, so called be- 
cause its ore, Yttro-ilmenite , is found near the 
Ilmen mountains in Siberia. Rose believes this 
metal to be identical with niobium or colum - 
bium. 

Ilvaite. A mineral found in Elba, in black 
prismatic crystals : it is a silicate of iron and 
lime. 

Ilyanthus (Gr. iKvs, mud, and &vdos, a 
flower). A genus of non-adherent Sea Ane- 
mones, with a proportionally larger column 
than in most true Actinia. 

'Image (Lat. imago). A representation of 
the Deity in stone, wood, or metal. [Idol.] 
For the principal events in the history of 
Christian image worship, see Iconoclasts. 

Image. In Optics, the spectrum or appear- 
ance of an object, made by reflection or refrac- 
tion ; or the image of an object may be more 
correctly defined as the locus of all the pencils 
of converging or diverging rays emanating from 
every point of the object, and received on a sur- 
face. It is by means of optical images that 
vision is effected. The eye is an assemblage of 
lenses which concentrate the rays emanating 
from each point of the object on a tissue of very 
delicate nerves called the retina, where an exact 
image or representation of the object is formed ; 
and it is this image which is perceived or fdt 
by the retina. 

The images of external objects are painted on 
the retina in a reversed position, and from the 
retina the impressions are transmitted to tin* 
sensorium by the optical nerves. [Eye ; Optics.] 

Image. In Rhetoric, a term somewhat loosely 
used ; it appears generally to denote a meta- 
phor dilated, and rendered a more complete 
picture by the assemblage of various ideas 
through which the same metaphor continues to 
run, yet not sufficiently expanded to form an 
allegory. 

Imagery. May be defined as the generic 
term for similes, allegories , and metaphors, or 
such rhetorical figures as denote similitude or 
comparison. 

Imaginary (Lat. imaginarius). In Algebra, 
a quantity is said to be imaginary when its 
symbolical expression involves the impossible 
operation of taking the square root of a negative 
quantity. __The general form of such a quantity 
is a + b V — 1, where a and b denote real magni- 
tudes. By operating upon such quantities in 
the same manner as we do upon real ones, 
algebra gains, as it were, a double power. For 
instance, an equation of the form 

a + b 

involves the equalities and b^d. "We 

find, too, that the intelligible, or rather the 
interprctablc, results of algebraical operations 
are never vitiated by this mode of procedure, 
u hilst uniformity in the enunciation of theorems 
and many other advantages are thereby secured. 
Thus, when we say that an equation has always 
• a root, we mean that an expression of the form 
I a + b y/— 1, where a and 6 are real (possibly 0), 
j always oxi-ts which, substituted for x in that 
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equation and treated accordingly, will satisfy conjugate expression a—bV—l is also a root, 
it identically. The imaginary or impossible ■ and 

character of symbolical expressions of the above j / — - , — 

kind, howevor, proceeds from the prescribed 1 ] (■**— a — uv — 1) (Xr- a + b v — 1) — a)* + b*, 
meanings attributed to the several symbols. 

The results of algebra, regarded as the science 
of the combination of symbols according to 


prescribed laws, are all equally real. If in 
accordance with these laws we attach a meaning 
to the symbols, the results in question will be 
true whenever they are intelligible, but they will 
not necessarily be always intelligible. Thus 
if, as in ordinary arithmetic, ■+* and — denote 
simply the operations of addition and subtrac- 
tion, and a and b represent numbers, a — b will 
be imaginaiy or impossible whenever b ex- 
ceeds a. On the other hand, if + and — denote 
progression in opposite directions on a straight 
line, a — b will bo perfectly intelligible whatever 
may bo the relative magnitudes of the distances 
a and b. By recognising directly opposite direc- 
tions, therefore, wo escape certain anomalies, 
and found a more extended single algebra. 
In this system, howevor, V — 1 would still 
remain without significance. Analogy suggests 
now the recognition of more than two directly 
opposite directions, and since a/ — 1 denotes an 
operation which, twico repeated upon a magni- 
tude (line) b , converts it into — b, we come to 
regard bV—l as a line of the length b , turned 
from its initial position through a right angle , 
and by an obvious extension a + b J — 1 then 
denotes the hypothenuse of a right-angled 
triangle, one of whose sides a has the initial 
direction, whilst the other, b, has a direction 
at right angles to the first. Tlius arises a 
double algebra of a still more general character, 
and still more free from imaginary or impossible 
symbolical results. On this subject the reader 
may consult with advantage Peacock’s ‘ Report 
on Certain Branches of Analysis, ’ in the Trans- 
actions of the British Association , 1834; Pe 
Morgan’s Trigonometry and Double Algebra , 
London 1849 ; or the article ‘ Negative and 
Impossible Quantities,’ in the Penny Cyclo- 
pedia. 

The application of algebra to geometry 
naturally led to the application of the term 
imaginary to points, lines, &e., which cease to 
exist, actually, when the magnitudes or positions 


which is necessarily positive for all values of 
x, is a factor of F(a*). Besides the ordinary 
arithmetical root, every number a has also ima- 
ginary roots which are found by multiplying 
the former by the imaginary Roots of Unity. 

Imagination (Lat. imaginatio). In Meta- 
physics, may bo said, in its widest sense, to 
be synonymous with invention , denoting that 
faculty of the mind by which it either * bodies 
forth the forms of things unknown,' or produces 
original thoughts or new combinations of ideas 
from materials stored up in the memory. 
While some (and among these Reid and Addi- 
son) limit the domain of this faculty so far as 
to teach that it is nothing more than a lively 
conception of the objects of sight, differing from 
conception only as a part from the whole ; 
others, like Dugald Stewart, place it in the 
foremost rank of the mental faculties, attributing 
to its operation the origination and developement 
of the sublimest and boldest thoughts in all the 
departments of human knowledge. Dr. Reid’s 
chapter On the Train of Thought in the Mind 
gives a vivid though simple picture of the power 
of the imagination ; while, at the same time, it 
illustrates the difficulty of treating this subject, 
owing to a want of precision in the definition 
of the term. In many philosophical disquisi- 
tions imagination is used as nearly synonymous 
with fancy. But it would seem that this is 
an erroneous application of the term ; for, as 
Dugald Stewart observes, the latter should 
rather be considered as that peculiar habit of 
association which presents to our choice all the 
different materials that are subservient to the 
efforts of the former, and which may therefore 
be considered ns forming its groundwork. 
[Association; Poetry.] 

Imago (Lat.). In Entomology, the term 
applied to the state of the butterfly after it has 
emerged from the pupa. 

Xmaum or Xm&n. An inferior prder of 
ministers of religion in the Turkish empire. The 
chief imaum of each mosque (Imam’ul-IIaikh) 
performs tlio ordinary civil functions which in 


1 Europe have been in most countries assigned to 

*e speak of the imaginary 'points common to a the aBsembl £ tUe faithful at 

1 ™ and a Clrde "keh do not intersect one ^ ordi prayer8 . tbe 80 l emn n00 n 
another, meaning thereby the points ] prayer on F ^ d ‘ ay l s under tbe superintendence 

of the Khatib, a higher minister (who is also 


coordinates would have the form a + b\/— 1, 
but would nevertheless satisfy, simultaneously, 
the equations of the circle and of the line. 
[Circulab Points at Infinity.] 


called from that circumstance the Imam'ul 
DjumA, or Friday Im&n). The legitimate 
successor of Mahomet, who, in theory, is pri- 


Xmaglnary Roots of an Equation. Ex- 1 mar ji y an ecclesiastical chief, is termed Imdm 
pressions of the form a + b\/— 1, where a and \ by vny of pre-eminence; but the Mussulmans 
b denote real numbers, which, when substi- j are not agreed among themselves as to the 
tuted for the unknown quantity x, and treated j character of this dignity, or as to those who 
according to the ordinary lawB of algebra, have rightfully borne it. The Persians reckon 
reduce the equation to an identity. [Equation.] ' twelve legitimate Imaums, of whom they believe 
If a + b ,/Ti i 6 a roo t of an algebraical cquatien 1 the last (Maliadi) to be still living. (Taylor’s 
F(.t) = 0 whose coefficients arc all real, then the | History of Mohammedanism , ch. viii.) 
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Imbecility (Lat. imbecillitas, weakness). 
In Law, the state of a person who, although 
not positively non compos, or insane, is 
yet of such great weakness of mind as to be 
unable to guard himself against imposition, 
or to resist importunity or undue influence. 
(Story’s Equity Jurisprudence .) Equity will 
not set a contract aside on the mere ground of 
imbecility ; but its existence affords a material 
ingredient in examining whether it has been 
obtained fraudulently or by undue influence. 
The same principle prevails in the Civil Law, 
and in the Scottish and other systems founded 
on it. [Lunacy.] 

Imbibition (Lat. imbibo, I drink in). The 
absorption of a liquid into the pores of a solid. 
Much importance has been attributed to this 
property as belonging to the organic tissues 
and as affecting their functions. 

Imbricated (Lat. imbricatus, from imbrex, 
a tile). In Botany, a term used in speaking of 
the arrangement of bodies, to denote that their 
parts lie over each other in regular order like 
the tiles upon the roof of a house, as, for ex- 
ample, the scales upon the cup of some acorns : 
also applied in speaking of the aestivation of pe- 
tals or leaves, to denote that they overlap each 
other at the margin without any involution. 

Imbroglio (a word borrowed from the 
Italian brogliaue, to confound or mix together; 
whence the French brouiller and English 
embroil). In Literary language, the plot of a 
romance or a drama, when much perplexed and 
complicated, is said to be an imbroglio. The 
small burlesque theatrical pieces so termed by 
the Italians derive their ludicrous character 
from a similar species of absurdity. 

Zznldea. Chemical compounds derived from 
ammonia by the replacement of two atoms of 
hydrogen by two of an organic radical The 
basic imides being now generally termed secon- 
dary amines , the word is restricted to neutral 
derivatives. 

Imitation (La t. imitatio). In Music, a 
species of composition in which each part is 
made to imitate the others. Sometimes the 
motion or figure of the notes only is imitated, 
and frequently by a contrary motion, making 
what is called a retrograde imitation , or imi- 
tations canchenzante. Imitation is subject to 
less strict form and rule than fugue. 

Xmmaoulate Conception of tbe 
Bleated Virgin. In Theology, an opinion 
in the church of Borne, erected by the present 
Pope, Pius IX., into an article of faith. The 
festival of the Conception of Mary is of great 
antiquity in the Western Church : certainly as 
old as the eighth century. But the question, 
whether the mother of our Saviour was tree from 
the taint of original sin, can hardly be traced as 
the subject of discussion before the affirmative 
was strongly maintained, in 1301, by the Fran- 
ciscan Duns Scotus. Eighty years later, certain 
persons of the Dominican order maintained 
the contrary proposition ; and thus a question, 
hitherto left m respectful mystery, became the 
subject of strong controversy between the two 
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most powerful orders in the church. The com- 
batants were popularly designated as Scotists 
and Thomists. In 1483, Sixtus IV. took upon 
himself to declare the doctrine of the Francis- 
cans not heretical ; and in 1494 the university 
of Paris, which had always adhered to tho 
doctrine of Scotus, compelled a preacher who 
defended the Thomist side to retract. The 
council of Trent, when affirming the doctrine 
of original sin, declared that it did not intend 
to comprehend therein the instance of the 
Blessed Virgin. Still the question was not 
formally decided ; and several successive pon- 
tiff^ in the seventeenth century thought fit to 
renew their prohibitions against either side, 
treating the supporters of the opposite doctrine 
as heretical. Thus Clement XL, having made 
a constitution for the observance of the feast 
* Conceptionis B.M. Immaculate,’ was highly 
displeased that the words of his bull were 
printed in an Italian city, in 1709, in the 
form 4 Festum Immaculate Conceptionis B.V.,' 
thereby perverting it into a testimony in 
favour of the Franciscan tenet But with the 
revival of ultramontane views and high doc- 
trines of Roman Catholic theology which has 
marked the present century, arose the desire 
to have this long -pen ding controversy termi- 
nated in the sehs# 1 esteemed most honourable 
to the exalted personage who was the subject 
of it. 

Immemorial (Lat in, neg., and memorin, 
memory). In English Law, a custom Or prescrip- 
tion is said to be immemorial, when its existence 
is presumable from a period anterior to possible 
proof. This in English law was long ago arbi- 
trarily fixed at a.d. 1189 (the commencement 
of the reign of Richard I.). It is therefore 
deemed that a custom is established at law 
when reasonable affirmative evidence of its an- 
tiquity is shown, and no instance to the con- 
trary is proved to have taken place since that 
year; but customs or prescriptions may now be 
established in some cases by evidence of user 
for a much shorter period. [Prescription.] 

Immersion (Lat. immersio, from immergo, 
I plunge under). In Astronomy, denotes the 
disappearance of any celestial object behind 
another or in its shadow. Thus, in an eclipse 
of one of Jupiter’s satellites, the immersion 
takes place when the satellite disappears 
behind the body of tbe planet, or enters into 
the planet’s shadow ; and in an occultation of 
a planet or fixed star by the moon, the immer- 
sion is the disappearance of the star or planet 
behind the body of the moon. In like manner, 
the reappearance of the body is called its 
emersion. The immersions and emersions of 
fixed stars occulted by the moon, are phe- 
nomena of great importance for correcting the 
lunar tables. 

Immersion, Baptism by*. Seems to have 
been the most ancient mode adopted in the 
Christian church. The trim immersion, in 
honour of the three Persons of the Divinity, is 
mentioned by Tertullian, and prescribed in the 
Sacramentary of Gregory the Great ; but single 
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immersion was “held valid by that pope, and his 
decision was confirmed by the fourth council of 
Toledo, a. d. 633. 

Immolation (Lab imraolatio). A ceremony 
used in the Roman sacrifices, which consisted 
of throwing upon the head of the victim some 
sort of corn or frankincense, together with the 
mola , or salt cake, and a little wine. 

Immortality. [Soul.] 

Immortelles (Fr.). The * Everlasting 
flowers ’ produced by various Composite plants, 
of which Hdichryavm may be taken as the 
type. They include Antennaria, Gnaphalitim, 
Aphelexi a, Phanocoma, Waitzia , Uelipterum, 
Rhodanthe , &e. The so-called flowers are the 
flower-heads surrounded by dry scarious coloured 
involucral scales, to which their beauty is due. 

Immunity (Lat. imm unites). In Jurispru- 
dence, freedom from any legal obligation. Thus 
the phrase ecclesiastical immunities compre- 
hendsall that portion of the rights of the church, 
in different countries, which consists in the free- 
dom of its members, or of its property, from 
burdens thrown by law on other classes. 

Impact (Lat. impactus, part, of impingo, 
I strike against ). In Mechanics, the instan- 
taneous action of two bodies, one or both 
being in motion, at the moment of their col- 
lision. When the bodies have no motion of 
rotation, the impact is said to be direct or 
oblique according as the common normal to the 
surfkces of the bodies at their point of impact 
does or does not coincide with the directions of 
their previous motions. The impact of spherical 
bodies, elastic and non-elastic, is considered 
in all elementary treatises on Mechanics. 
[Collision.] 

Impales (Lat.). In Architecture, the 
border or framework which surrounds the 
panel of a door. 

Impalement (Lat. palus, a stake). A 
species of punishment still (though rarely) in 
use among the Turks, and known to some bar- 
barous nations, which consisted in thrusting a 
stake through the body, and thus leaving the 
victim to a lingering death. It is of great 
antiqnity, being referred to in the Eumenides of 
/Esehylus. , 

Impalement. In Heraldry, the division of 
a shield palewise, when the shield is said to be 
party per pale. Impalement per baron etfeme 
is the division which takes place on marriage ; 
when .the husband's coat is borne on the dexter 
side of the pale, and the wife's on the sinister. 
Formerly, the husband's and wife’s arms were 
impaled by dimidiation ; that is, the dexter 
half of the husband’s coat was impaled with the 
sinister half of the wife's : and this inconvenient 
mode of marshalling was pursued in French 
heraldry down to the period of the Revolution. 

Imputation (from Lat panis, bread). In 
Theology, the substantial union of the body and 
blood of Christ with the elements of the eucha- 
rist without a change in their nature. The word 
appears to be first used in the controversy about 
the real presence in the eleventh centuiy, and to 
be applied, by the supporters of tran&ubstantia- 
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tion, to the less material doctrine of Berengarius 
and his followers. It has Bince been objected, by 
Roman Catholics, to the Lutheran theory, that 
it. revived the old error of impanation. The 
supporters of the opinion of Berengarius were 
sometimes termed Adessenarii ; from the word 
adesse, to be present. 

Imparlplnnate (Lat. impar, odd, and 
pinnatus, winged). In Botany, a term applied 
to pinnate leaves when there is a single ter- 
minal or odd leaflet, and not an even number 
of pairs. 

Imparlance (Fr. parler, to speak). A mode 
of delaying proceedings in a civil action by 
petition to the court for furthei^time. General 
imparlance was to the next term ; special im- 
parlance to a specified day, which might be in 
the same term. The practice of imparlance is 
now abolished (see stat. 2 Wm. IV. c. 39, and 
rule 31 of Trin. Term 1853), improved methods 
of procedure having been substituted. 

Imputation. In Sculpture, the mixture 
of different matters bound together by means 
of cements capable of resisting the action of fire 
or air. 

Impaato (ItaL). In Painting, a term applied 
to the substance or thickness of the colours as 
they are laid on the canvas; as thin, solid, 
heavy, &c. 

Im pattens (Lat). A very extensive genus of 
Balsaminacea , whose head-quarters are in India. 
One native species, I. noli me tangere, is called 
Touch-me-not, a name which alludes to a 
property possessed . by the capsules of all the 
species, that of splitting up with elasticity into 
their component valves, if touched after they 
become ripe, the seeds being often scattered 
with violence : hence the generic name. 

Impeachment (from the Latin impetere, 
to prosecute). A species of process against 
persons accused of treason, or high publio 
crimes and misdemeanours of an inferior de- 
scription. The first regular instances of this 
proceeding appear, according to Mr. Hatsell, 
on the rolls of parliament in the latter end of 
the reign of Edward III. Before that time the 
Lords seem to have exercised a high but irre- 
gular jurisdiction over state offences, at the 
prayer of the crown or of private persons. But 
in the case of Richard Lyon, 1376, we first find 
the Commons appearing in their public capacity 
as prosecutors: and several similar instances 
occur in the course of the following centuiy. 
From the reign of Henry VL to that of James 
I. impeachments eeem to have fallen into 
disuse ; bills of attainder, and prosecutions in 
the Star Chamber, having been employed in 
their stead. In the seventeenth year of James 
I. this form of proceeding was revived against 
Sir Giles Mompesson for having procured 
illegal patents, and from that time to the 
present has been the regular constitutional 
form of accusation for state offences. The form 
of the accusation exhibited by the Commons is 
styled the articles of impeachment. It is sn 
undoubted right of the Commons to exhibit 
such articles against a peer for treason, or any 
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other high crimes and misdemeanours ; but it mand). That form of the verb which denotes 

has been doubted whether the Lords have juris- command, entreaty, or, in general, desire. 

diction in capital cases over a commoner in [Qrajcmab.] 

this proceeding. In one instance (in 1681) they Zmperator. [Empebob.] 

refused to act, but have in several other in- Xmperatorln. A neutral crystalline prin- 

stances admitted their competency. Managers ciple contained in the root of Imperatoria 

are appointed by the Commons to conduct the Ostruthium. 

prosecution before the Lords. In case of an Imperfect Cadenee. In Music. [Ca- 
impeachment of a peer for treason, it is usual dence.] 

to address the crown to appoint a lord high Imperfect Concorde. In Music, such as 
steward ; but the appointment of such an are liable to change from major to minor, or 
officer does not seem essential to the conduct of the contrary, as are thirdB and sixths ; still, 
an impeachment. By 12 and 13 Wm. III. c. 2 however, not losing their consonancy. 
it is enacted that a pardon under the great seal Imperfect Number. A number which is 
shall not be pleadable to an impeachment not equal to the sum of its divisors. [Pbbfect, 
This, however, does not deprive the king of his Abundant, and Deficient Numbeb.] 
prerogative of pardoning after conviction. It Imperfect Tense. In Grammar, that 
was determined, on the impeachment of Warren modification of a verb which expresses that the 
Hastings, that this proceeding in the Lords is action or event of which we speak was, at a 
not put an end to by the prorogation or disso- certain time to which we refer, in an unfinished 
lution of parliament; and an Act was passed to state. This in English is designated by the 
prevent prorogation or dissolution from having, auxiliary ‘ was,’ joined with what is called the 
the effect of putting a stop to the previous present participle but is really the locative 
proceedings in the House of Commons. Judg- case of a participial noun. In Greek it is 
ment on impeachment mnst proceed on the formed by prefixing the temporal augment « to 
same evidence which would be required in the the root of the verb. This augment is supposed 
ordinary courts of justice ; in which respect by Bopp to be the same as the negative particle 
this proceeding differs from that by bill of a, which is here simply a denial of present time, 
attainder. In Latin this tense is formed, like the future, 

Impenetrability (Lat. impenetrabilis, not by adding an affix from the root bhu, or bu, 
to be penetrated). In Physics, one of the (Gr. tpu), to be. 

essential properties of matter or body. It is a Imperial (Lat. imperialis). In Architec- 
property inferred from invariable experience, ture, a species of dome, whose profile is pointed 
and resting on this incontrovertible fact, that towards the top, and widens towards the base, 
no two bodies can occupy the same portion of thus forming a curve of contrary flexure ; the 
space in the same instant of time. Iropene- domes executed in Persia present the most 
trability, as respects solid bodies, requires no striking illustrations of this system ; in them 
proof ; it is obvious to the touch. With regard the stability is owing entirely to the adhesion 
to liquids, the property may be proved by very of the cement employed in their construction, 
simple experiments. Let a vessel be filled to Imterlal. A beverage formed by dissolv- 
the brim with water, and a solid incapable of ing two drachms of cream of tartar in a pint 
solution in water be plunged into it ; a portion of boiling water, and flavouring it, when cold, 
of the water will overflow exactly equal in bulk with lemon peel and sngar. 
to the body immersed. If a cork bo rammed Imp* rsonal Verbs. In Grammar, those 
hard into the neck of a phial full of water, the used only in the third person; as the Greek 
phial will burst, while its neck remains entire. f£«rn, Latin licet, it is lawful . It is quite 
The disposition of air to resist penetration may clear that every verb, whether active or pas- 
be illustrated in the following way : Let a tall sive, must have a necessary reference to some 
glass vessel be nearly filled with water, on the noun, either expressed or understood, for its 
surface of which a lighted taper is set to float, nominative ; and hence the doctrine of iraper- 
If over this glass a smaller cylindrical vessel, sonal verbs has been justly rejected by the 
likewise of glass, be inverted and pressed best grammarians, both ancient and modern, 
downwards, the contained air maintaining its [Grammab.] 

place, the internal body of the water will de- Impetigo (Lat.). An eruption of small 
scend, while the rest will rise up ut the sides, pustules, sometimes called *the moist tetter . 
and the taper will continue to burn for some Something of this kind is often produced by par- 
seconds, encompassed by the whole mass of ticular trades, where irritating substances are 
liquid. (Leslie's Elements of Natural Philo- applied to the skin. Cleanliness, cooling oint- 
sophy.) ments, and occasionally the nitrated mercurial 

Impennates v Xmpcnnes (Lat. in, and ointment much diluted, are useful. Harro- 
penna, a winy). The name of a tribe of swimming gate water and baths have been recommended, 
birds, having short wings covered with feathers and mild aperients. The eruption is not con- 
resembling scales. The penguin (Aptenodytcs) tagious. 

and the great Awk (Aha impennts) are ex- Impetus (Lat. force). In Gunnery, the 
nmples of this group, which, how ever, is not a altitude through which a heavy body must fall 
natural one. to acquire a velocity equal to that with which 

Imperative Moort (Lat. impero, 7 con:- the ball is discharged from the piece. 
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Impetus. In Mechanics, the same with 
momentum or force. 

Implication (Lat. implicatio, an intan- 
glement ). In Law, an inference necessarily 
arising from something declared. Thus con- 
tracts are said to be either express or implied. 
[Contract.] 

Implicit Function. [Explicit Func- 
tion.] 

Irapltrrlam (Lat.). In ancient Architec- 
ture, the outer part of the court of a house 
which was exposed to the weather. In the 
summer time, it was the custom of the Romans 
to streteh an awning over this part of their 
habitations. 

Imponderable Substances. Heat, light, 
electricity, and magnetism are so called, by 
those who refer their phenomena to the pre- 
sence of very subtile forms of matter of in- 
appreciable weight. 

Imports (Lat. importo, I bring in). The 
mass of commodities purchased from foreign 
countries, and employed either for manufacture, 
with a view to subsequent exportation and 
home use, or for immediate consumption, are 
called the imports of a country. 

The declared value of each among thirty- 
two heads of imports, purchased by the United 
Kingdom in the year 1863, exceeded a million 
sterling. Of these quantities, the most valuable 
were cotton, reckoned at fifty-six millions ; 
corn, including rice, at nearly twenty-nine 
millions ; wool at nearly twelve millions ; sugar 
at eleven millions and a half ; tea at ten mil- 
lions and a half; raw and thrown silk at nine 
millions and a half ; timber at five millions 
and a half ; coffee, wine, butter, and flax, each 
at about four millions and a halt. 

In ordinary years the largest amount (in 
value) of imports has been derived from the 
United States. Since 1861, however, British 
India has headed the list. Still the United 
States take the second place, France ranks 
next, then Egypt, China, Russia, the West 
India Islands, the North American colonies, 
Holland, Australia, the Hanse Towns, Prussia, 
Turkey, Belgium; the imports from each of 
these countries (stated in the order of the 
quantity supplied by each) exceeding five 
millions. 

The following is the value of imports since 
1854, the year in which the real value was 
first estimated : — 

Year £ Year £ 

1854. 152,389,053. 1860. 210,530,873. 

1855. 143,542,850. 1861. 217,485,024. 

1856. 172,544,154. 1862. 225,716,976. 

1857. 187,844,441. 1863. 248,980,942. 

1858. 154,583,832. 1864. 267,375,333. 

1859. 179, *82,355. 

Imposing (Fr. imposer). In Printing, the 
arrangement of the pages of a sheet, or form, 
upon the imposing stone in their proper order, 
so that when they are printed and the sheet 
folded they will follow each other consecutively. 
The furniture is then put about them, with the 
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chase ; and they are wedged up .'with quoins, 
so as to be ready for the pressman.* 

Imposition of Bonds* This ceremony is 
maintained in the English and other churches, 
as being conformable to the apostolic practice 
and that of the earliest ages, in which confirma- 
tion and the ordination of priests and deacons 
are supposed to have been accompanied with 
the performance of this ceremony. In Acts vi. 
the apostles are represented as laying their 
hands on those appointed to be deacons; in 
Acts viii. and xix. the converts who had been 
already baptised by Philip and John are in 
the same manner confirmed by Paul and the 
.other apostles. 

. Impossible Quantity. In Algebra* the 
symbolical result, of an impossible operation. 
The term is usually restricted to qu antities ex- 
pressible only in the form a + bV — 1, where a and 
b denote real numbers. If— were the symbol 
of ordinary subtraction, however, and b denoted 
a greater number than a, the term impossible 
might, with equal propriety, be applied to the 
quantity a— b. [Imaginary.] 

Impost (Lat. impositus, part of impono, 1 
place upon): In Architecture, the capital of a 
pier, or pilaster, that receives the thrust of an 
arch. The impost varies in the character of its 
mouldings with the order to which it is applied. 
Sometimes the whole of the entablature serves 
as an impost to an arch. The term is applicable 
to any supporting, or springing, piece. 

The term impost is also frequently used as 
synonymous with a tax or public burden. 

Imprecation (Lat. imprecatio). In Rhe- 
toric and Poetry, a form of speech in which the 
superior powers are invoked to destroy or injure 
the objects of the speaker’s enmity.. In Shak- 
Bpeare, Lear’s imprecation against his daughters, 
and that of Timon against the Athenians, fur- 
nish noble instances. 

Impregnation (Lat prsegnans, pregnant ). 
In Botany, the act of the fertilisation of the 
ovules by means of the pollen $ubes. It is 
equivalent to fertilisation. 

Imprescriptible Bights. In Law, rights 
which cannot be lost to the owner through the 
claims of any other founded on Prescription 
[ which see]. 

Impressment. The forcible levying of 
mariners in time of war for the king’s service 
at sea. The power of impressment is a branch 
of the king’s prerogative. It is mentioned in 
the statute 2 Richard IL c. 4, as a recognised 
usage. Various classes of mariners are ex- 
empted from it by particular statutes. The 
officer impressing ^cted under an impress war- 
rant for that especial pnrpose; but the regularity 
of this instrument was carefully watched by 
the courts, and criminal informations have been 
also granted against officers guilty of unneces- 
sary severity or acts of private malice in carry- 
ing it into execution. It was wholly disused in 
the Russian war of 1854. 

Imprimatur ( Lat. let it be printed). The 
term applied to tne privilege which, iu coun- 
tries subjected to the censorship of the press, 



IMPBINT IN ANTIS 

must be granted by a public functionary ap- spiritual corporations, sole or aggregate, are 
pointed for. the purpose before any book can be termed appropriated. 

printed. This formula was much used in Eng- Imprevlsatore (from Lat. improviso, on a 
liflh books printed in the sixteenth and seven- sudden, unexpectedly). An Italian word, signi- 
teenth centuries, and was usually printed so as tying a person who has the talent of composing 
to face the title-page. This permission is still and reciting verses on a given subject i in- 
vested in some of our own universities, especi- mediately and without premeditation. This 
ally in Scotland, where it is not unusual to find peculiar talent, thus restricted, appears to 
on the title-page of some works recommended to belong, almost exclusively, to the Italian lan- 
publie favour bv the senatus academicus, the guage and people. Much, no doubt, of the 
imprimatur of the principal Unlicensed books facility of these improvisatori, which appears 
ana reprints were sometimes printed in places almost preternatural to one unaccustomed to 
called by Moxon holes, or holes private. hear them, arises from the peculiar ease and 

Imprint (Fr. imprinter). The designation flexibility of their language, and its richness in 
of the place where, by whom, and when a book rhymes. But this circumstance will not wholly 
is printed or published, always placed at the account for sq singular a national faculty ; for, 
bottom of the title. Among the early printers about the time of the revival of letters, Italy 
it was inserted at the end of the book, and is possessed improvisatori in Latin as well as 
styled the colophon . By the Act 39 Geo. III. in Italian. Many poets have enjoyed consider- 
c. 79, every printer was obliged to affix his able celebrity in tneir day from their success 
name and residence to each article printed, in this mode of composition ; but we are not 
and if it consisted of more than one leaf, then aware that any. of their poems have acquired a 
upon the first and last leaves, under a heavy permanent celebrity, although often taken down 
penalty ; but there were some exceptions. The from their recitation. Tuscany and the Vene- 
Act 39 Geo. III. c. 79 was amended by tian States have been most famous for the pro- 
61 Geo. III. c. 66 and 2 & 3 Viet. c. 12. duction of improvisatori, especially Sienna and 
No prosecution can now be entered into for Verona ; in which latter city the talent seems 
omitting an imprint without the consent of the to have been perpetuated by succession. The 
law officers of the crown, and they will not chevalier Bernardino Perfetti, the most famous 
interfere unless the work irf of a violent politi- of all these reciters, was of Sienna: he flou- 
cal or treasonable character. But it has been rished in the first half of the seventeenth 
recently decided in the superior courts that a century. He is said to have possessed un- 
printer cannot recover his charges unless his bounded erudition, and to have been able to 
imprint appears on has work. The author, the pour forth extempore poetical essays on the 
printer, and the publisher of a libel are all most abstruse questions of science. There 
liable to an action for damages, at the suit of have been many distinguished females pos- 
the injured party, to an indictment, or in sessed of this talent (improvisatrici). Corilla, 
certain cases to a criminal information. the most celebrated of them, was of Pistoja in 

* Impromptu (from the Latin phrase, in Tuscany. She was the original of Madame 
promptn esse, to osm readiness'). In Liters- de Staei’a Corinne. She received in 1776 the 
ture, any short and pointed production, sup- laureate crown at Borne, an honour which had 
posed to be brought forth on the spur of the also been accorded to Perfetti. Germany is 
moment ; generally of an epigrammatic cha- said to have produced one noted improvisatrice, 
ractor. Anna Louisa Karsch. There appears no 

Improper Fraction. In Arithmetic, one reason why the term improvisation should not 
whose numerator exceeds its denominator : it also be applied to the delivery of unpremedi- 
consists of a whole number and a proper frac - tated discourses in prose. It is the exertion of 
tion. Thus the improper fraction f is equal a very similar faculty, perfected in* the same 
to 2 + which latter, written in the form 2£, manner by habit to a degree almost incon- 
i a called a mixed number . In Algebra, a ceivable by those not accustomed to witness its 
fraction whose numerator and denominator are exercise. It is, however, much more general, 
rational functions of the same variabfe, is said The North American Indians are represented 
to be proper or improper, according as the to possess it in a high degree. In Europe, it 
degree of the 'function in the denominator does is most generally to be found in the pulpit, 
or does not exceed that in the nnmerator. Public secular oratory of this unpremeditated 
Impropriation (Lat. proprius, peetdiar), description is far more common in England and 
In Law, where the tithes, glebe, or other the United States, and the power much more 
ecclesiastical dues of a parish are in the hands sedulously cultivated, than in the continental 
of a layman. The religious societies having, countries of Europe. (Forsyth’s Italy ; Edin- 
at the time of the Reformation, the property of burgh Review vol xxii.; Encyclqpcsdia Metro - 
many benefices in their hands, clauses were politana.) 

inserted in the acts by which they were la Antis (Lat.). A building is said to 
dissolved to give that property absolutely to be in antis when it has upon the faqade two 
the king, by whom it was granted out to lay columns, detached, standing between two, 
proprietors. In common language, such bene- .ante that . terminate the side walls of the' 
flees are said to be impropriated as are in building ; as in the temples at Bhamnus and 
tho hands of laymen; such as are held by Sunium, 
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IN (LENA DOMINI INCERTUM OPUS 

Sa Ceeaa Domini (Let at the Lord?* Xaoandesoence (Lat. in, and candent 
Sapper). The name of a celebrated papal to be warm). The luminosity exhibited by 
bull, containing a collection of extracts- from a substance when heated up to a certain 
different constitutions of the popes, comprising point 

those rights which, since the time of Gregory Xaeantatlon (Lat incantatio, from in, and 
VII., have been uninterruptedly claimed by canto, I ting). A form of words combined 
the Boman see, and a proclamation of ana- with certain ceremonies for superstitious pur- 
thema against all who violate them. It was poses. They were most commonly resorted to 
annually read on Holy Thursday, whence it re- by unsuccessful lovers. [Philtbb.] 
ceives its name; but lately on Easter Monday. Xaoaroeration (Lat in, and career, a pri- 
The sects of heretics are cursed in it by their son). Literally, imprisonment In Sdrgery, 
several designations. A copy of the bull is this term is generally applied to ruptures or 
hung up at the churches of St. Peter and heroise, with the same meaning as strangulation ; 
St. John Lateran ; and all patriarchs, primates, but, according to Scarpa, an incarcerated hernia 
bishops, &c., are required to have it read once is that in which the course of the intestinal 
or more annually in their churches. matter is interrupted without any considerable 

In XSsae (Lat.). A term applied to things injury of the bowel itself; whereas in etrangw- 
actually existing. A difference is made by lated hernia the vitality of the bowel is af- 
autbors between in esse and in posse : the fected, or there is organic injury of its coats, 
latter being applied to things that are not, The functions of the merely incarcerated in- 
but may be ; the former being send of things testine are healthily resumed upon its return 
actually apparent and visible. into the abdomen, which is not the case where 

Xn Xorm4 Pauperis (Lat.). In Law, a true strangulation has taken place, 
person is said to sue as *a pauper, or in formd Incarnation (Lat. caro, cam is, flesh). A 
pauperis , when he takes advantage of the stat. word in common use among theologians to 
11 Hen. VII. c. 12, swearing himself not to express the union of the Godhead with the 
be worth five pounds ; in which case he is Manhood in Jesus Christ For the opinions of 
entitled to have any necessary writs or pro- the Arians, Eutychians, Nestorians, Sabellians, 
cess gratis, and attorney and counsel assigned and Socinians on this subject, see the respective 
him without fee, and is excused from pay- articles. 

ing costs when plaintiff. By misconduct, and bioendlary (Lat. incendiarius, from ro- 
under certain other circumstances, the party cendo, I bum). Literally, one who sets fire 
is dispaupered, and loses his privilege. He wilfully to a building or stores ; but it is used 
is capable of recovering costs, although not also in a metaphorical sense for any political 
liable.- agitator who seeks to inflame the minds of the 

Xnarolilng. In Horticulture, grafting by people. [Abson.] 
approach, that is to say uniting a scion to a Incendiary Letter. In Law, a common, 
stock without severing its connecrion with the though not strictly a legal phrase, especially in 
parent until it has become united to the Scotland, for threatening letters, meaning not 
stock ; the branches being brought together in only the burning of property, but murder or 
an arching manner. . other mischiefs. 

Inauguration (Lat. inauguratio). This Xneenaa. [Fblanxutcbnsb.] 
term was originally applied to the Homan Xnoenae-tree or Xnoonae-wooA. Names 
ceremony by which the augurs consecrated implying the use to which the resinous wood 
any peroon or thing to the service of the ana juice of some species of Icica, espe- 
gods: it is now improperly used in a sense cially I. guianensis and I. heterophylla, are 
nearly synonymous with the consecration of applied. 

a prelate, or the coronation of a king or em- Inceptive (Lat incipio, I begin). A word 
peror, and is even employed to denote an used by Dr. Wallis to express such moments 
introduction to any office with certain cere- or first principles as, though possessed of no 
monies, or the commencement of any under- magnitude themselves, have yet the power of 
taking. producing it by being extended or enlarged. 

Inca or Ynca. A name given by the In- Thus a point or a line, though the former 
dians of ancient Peru to their kings and has no proper magnitude and the latter no 
princes of the blood. The empire of the Incas, breadth, are both said to be inceptive ot 
founded, according to tradition, by Manco enlargement 

Capac, extended over the table-land of the In the Latin language inceptive or inchoative 
Andes, from Paste to the neighbourhood of verbs (the latter term being derived from the 
Chili, as well as the lowlands on the coast. Lat. inchoare, to begin) are those which, ac-' 
It was destroyed by the Spaniards under Pi- cording to grammarians, are characterised by 
zarro and Almagro. The blood royal of the the termination eco or scor added to their 
Incas is preserved, or believed to be so, among primitives, to express the augmentation of the 
the Indians of the present day ; and Tupac qualities indicated by the words from which 
Amaru, who carried on a long and nearly sue- they are derived : as augere , to increase ; 
cessfttl insurrection against Spain in the latter avgcscere , to begin to increase ; palter c, to be 
part of the last century, professed to be de- pale ; pallescere, to grow pale, 
scended from them. Xncertum . Opus (Lat uncertain work \ 
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INCH 

In ancient Architecture, a species of walling 
whose face exhibits an irregularly formed 
masonry not laid in horizontal courses, or in 
regular dimensions. 

Xnofa* A measure of length ; the twelfth 
part of a foot. 

Inch. A word used as a prefix to certain 
small Scottish islands, as Inch-Keith, Inch- 
Garvie. It is derived from the old Irish or 
Gaelic word Inis f which see]. 

XiuAdence (Lat. incido, / fall upon). The 
meeting of one body with another. The term 
angle of incidence is used by writers on Me- 
chanics and Optics in different senses. Thus, 
in the case of a body striking against a plane, 
the angle of incidence is by some understood 
to signify the angle formed by the line in which 
the body moved with a straight line perpendi- 
cular to the plane ; while others use the term 
to denote the angle which the line of incidence 
makes with the plane itself. When light or 
any elastic body is reflected from a surface, the 
angle of incidence is equal to the angle of re- 
flection ; and in the case of refraction, the sine 
of the angle of incidence has to the sine of 
the angle of refraction a constant ratio for the 
same media. 

Incident. In Law, something necessarily 
appertaining to and depending on another, 
which is termed the principal . 

Incineration (Lat. in, and cinis, cinques, 
ashes). The combustion of organic substances 
for the purpose of obtaining their ashes or 
incombustible residue. • 

Incisors (Lat. incido, 7 cut). The teeth 
implanted in the premaxillary bones of the 
upper jaw and in the corresponding place in 
the lower jaw, and generally shaped for the 
purpose of cutting or coarsely dividing the 
food. 

Inclination (Lat. inclinatio). A term of 
frequent occurrence in Geometry and Physics. 
Euclid makes use of the term in order to 
define an angl* ; a more satisfactory way, 
perhaps, would be the precisely opposite one 
of regarding inclination as synonymous with 
angle, the latter being defined aS a quantity of 
turning or rotation . [Angle.] 

Inclination. In Astronomy, the planes in 
which the planets revolve round the sun arc 
inclined at different angles to the plane of the 
ecliptic. Again, the axes of rotation of the 
planets are inclined to the planes in which 
they revolve. The measure of these angles is 
called the inclination. 

Inclined Plane. Ono of the five simple 
mechanical powers. The theory of the inclined 
plane is at ofleo deduced from the decomposi- 
tion of forces. The weight of a body resting 
on such a plane, the pressure which it exerts, 
perpendicularly, on the plane, aud the force 
which must bo applied parallel to the plane 
in order to prevent its descent, are respectively 
proportional to the length, the base, and the 
height of the plane. 

There are two pr perties connected with the 
motion of bodies on inclined ■ planes which 
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may be here noticed. The first is, that the 
velocity acquired by a body in descending from 
any altitude to a horizontal plane is the same 
when it reaches the horizontal plane, whether 
it has been allowed to fall freely in the vertical, 
or been constrained to move along an inclined 
plane at any angle of elevation. The second is, 
that the times of descent through all chords of 
the same circ 1 to the lowest point are equal, and 
equal t< the time which^ the body would take to 
fall tin nigh a height equal to the 
diameter of the circle. Thus, let c /^ | 

A B be the diameter, and C B, D B, 7\ 
and E B chords of a circle ; the J \ 
time which a heavy body would re- K. \ 
quire to fall vertically through the 
diameter is the same as that which 
it would require to roll down the 
inclined plane C B, or D B, or E B. In other 
words, bodies placed at A, C, D, and E, and 
abandoned at the Bame instant to the action 
of gravity, would arrive at B at the same 
time. In these propositions it is supposed, 
of course, that there is no resistance from 
friction. 

Inclinometer. An apparatus for deter- 
mining the vertical element of the magnetic 
force. The difficulty of determining this ele- 
ment by a direct method is considerable, on 
account of the delicacy of the apparatus which 
is requisite. Various indirect methods have 
been proposed. Dr. Lloyd, in the Account of 
the Magmtical Observatory at Lublin , describes 
an Inductive Inclinometer, ‘the principle of 
which is the measurement of the intensity 
induced on a vertical bar of soft iron by the 
deviation it is capable of causing in a horizontal 
bar suspended near it.* Weber, of Gottingen, 
proposed a method, in which ‘ the deflection of 
the horizontal magnet is produced by the earth’s 
magnetism, induced not on a vertical bar of 
soft iron at rest, but on a ring, sphere, or plate 
of copper madp to revolve about a vertical axis.* 
I)r. Lamont, of Munich, proposed a third and 
less simple method : ‘As in Dr. Lloyd’s pro- 
cess, a bar of soft iron is used as a temporary 
magnet. The bar so temporarily magnetised 
is made to act unequally on the two bars of 
an astatic magnetic couple, thereby tending to 
draw them aside from a given position in 
which they would otherwise be hela*by & fixed 
magnet of a given power. This tendency is, 
however, destroyed by another magnet placed 
in a given position at a given distance. A 
series of reversals and changes of distance in 
the soft iron bar and the neutralising bar is 
then operated, which furnishes equations by 
means of which evory quantity excepting the 
intensity sought and known quantities can 
be eliminated.’ {British Association Report , 
• 1842 .) [Magnetometer.] 

Enclosure (Lat. includo, I shut up). This 
term, in a general sense, is one of the first acts 
of appropriation, since in a new country when 
. any port ion of land is purchased, or taken 
possession of, it is inclosed ; that is, surrounded 
by a boundary line, indicated by certain ob- 
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jeets, natural at artificial, m a£ both kinds.- Is , wiHing; ta> be recogpiattL St consists either in 
«. particular sense, to inctoie land is to divide ms i amig, m dEftnHMt ■««» or title for the 
it into fields, and surround these by fences, in nonce, or in tns*d2£sig from one place to an- 
oeder +•*»»* each field may be devoted to a ether without a rotiums m other marks of 
particular dbserisptwaiL of cuftnm. If unthing (jiefcjnetaMa. 

farther than the euftriration of plants of different XaMBbasttUa CMS (list, oombustio, a 

kinds were carried on in the fields of a farm, bwrrviosa\ This term sa originally applied 
their subdivision by fences would be altogether , to doth with which aaftest na was interwoven ; 
unnecessary ; but as in most cases fields are kept on burning away the* fibres the incombustible 
alternately under tillage and pasture, it is de- mineral texture renamed, 
sirable to have fences to confine the pasturing Moire recently, dtatih and other materials 
animals to the field appropriated for their use. here bees rendered to a great extent incom- 
In Law, the incloeuxe of common or waste bustiMe By i m p r wgMfeTwg them with certain 
land, on which the rights of commoners sub- saline substances^ which* upon the application 
eiet, i^ effected in England through Acts of of fine; form a species) of gratae upas die goods. 
Parliament, either special or general, by the sad prevent them bn/nring; with flame by pro- 
lBStrumentality of commissioners appointed tactrng them from tie seoeesay access of air. 
under those Acts. The last general mdoawre [Combustxoh.] Borax, ahum, and. phosphate 
Act is 8 & 9 Viet. e. 1 18, amended by sub- of soda, or auiramwa. an the moat effectual 
sequent Acts. . salts for this purpose; and By properly apply- 

Znelnsa (LaL meins us, port, of includo, I : mg them, with sftareh, if to mauin dresses, 
inclose). The name of a tribe of shell-bearing curtains, or bed furniture; or with, siae to paper 
Acephalous Molluscs in the system of Cuvier, hangings and seenery, these several articles 
characterised by the closed state of the mantle, may be rendered incapable of burning with 
which everywhere surrounds and envelopes the flame, and thus serious accidents by fire pre- 
body, leaving only a narrow aperture for the vented. Wood may also be rendered compara- 
passage of the foot, and being prolonged poe- lively incombustible; by soaking it m solutions 
teriorly into two siphons projecting beyond of the above salts: [Ajbustus. j 
the shell, which is always open at its two ex- Income. In Finance, the annual produce 
tremities. The bivalves of this family are re- of taxation and other sources of public revenue, 
markable for their powers of burrowing and ; the object of which is to defray the charges of 
excavating clay, sand, wood, or even stony administration, of defence, of justice, and of 
rocks ; and many of the genera secrete, in public credit. 

addition to the ordinary valves, a calcareous Some of the annual charges to which the 
lining to their borrows, which forms a tube nation is liable, are fixed, as, fbr example, the 
surrounding the valves themselves. The rela- interest on the funded debt, the civil list, and 
tive proportions of the tube and valves well some few similar liabilities. Others are vari- 
illustrate the so-called law of the balance of able, as the charge of the army and navy, and 
organs , the valves becoming diminished in size the interest on the floating debt. On the latter 
as the external sheath is more developed. In subjects votes in detail are taken every year, 
the ship-borer ( Teredo navalis), which has the and, when parliament is pledged to supply, 
longest tube, the valves are of the smallest the administration, through the Chancellor of 
size, being reduced to the office of mere boring the Bxchequer, announces its budget of taxes 
instruments, instead of serving to protect the for the forthcoming financial year. Unless 
Boft parts of the animal. In the watering-pot something unforeseen occurs, the precision with 
shell (Aspergillum, Lam.) they cease to be which the Chancellor of the Exchequer anti- 
movable organs, and are blended or confluent cipates the revenue derivable from the taxes 
with the external tube ; this is dilated at the imposed, is the measure of that official’s intel- 
anterior extremity, which is surrounded with ligence and capacity. In general it is the 
§ projecting radiated ridge, and closed by a practice to include a slight estimated surplus 
convex plate perforated like the mouth of a in the aggregate’ of the year’s taxation. All 
watering-pot. excess of income over expenditure is de- 

Xnclusft or Jteelnsft (Lat. shut up). In voted to the extinction of a part of the public 
Ecclesiastical History, a class of religious debt. 

persons who lived as hermits in single cells, In the following table it will be observed 
generally attached to monasteries, sometimes that the charge of collecting the revenue is not 
in the neighbourhood of villages and towns, included in the first eight years, but is so 
under the law of not leaving them unless in included afterwards. It should be remembered, 
case of extreme necessity and with the appro- also, that in all inferences from public expen- 
bation of the bishop, whose seal, or that of the diture in the United Kingdom as contrasted 
abbot, was impressed on its door. The cells with that of other countries, a large and vari- 
are said to have been commonly twelve feet in able amount of taxation for poor rates, county 
length and breadth. Nuns became sometimes, rates, &c. is not included in the general 
but more rarely, recluses. account of public charges, though analogous 

Incognito (Ital. unknown). This word, taxation does exist and is included generally 
abbreviated into incog., denotes the disguise in the fiscal arrangements of continental 
resorted to by the great when they are un- countries, 
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Total Amount of the Estimated and Actual Revenue and Expenditure of the United Kingdom f 
with the Difference between the Estimated and Actual Amounts t and the Surplus or 
Deficiency of Income . 

(In this Table, In accordance with the system upon which the Budget Estimates have been framed, the years 
ended April ft are given from 1 849 to 1864, and the figures for the Revenue and Expenditure show the Net 
mnwnt* up to the year ended March 81, 1868, and the Gross amounts after that Period.) 



* lSftft *8. — Excluding 1,000, COW. to pay off Ways and Means Bills issued in 1864-5. 
i 1869-00.— Including 868J067I. for Operations in China, not provided for in the Budget Estimate, 
i Exclusive of Expenditure for Fortifications, provided for by creation of Annuities, and not estimated 
in flu* Budgets. 

f 1881-63. — Exclusive of a Supplementary Estimate pwaen t e d in 1802 on account of the Expedition to 

Paring* 

| 1882-68.— After deducting 140,0001. for the drawback upon Hops, 
t Including 686,0001. of SoppknMntary Estimates. 


Income. In Political Economy, the aggre- 1 income is charged with the maintenance of other 
gate value of all material products derived private incomes. The service rendered by the 
from the labour of a nation in any one year, recipients of such incomes may bo of the 
constitutes its income, after deductions for the highest importance, both to the community at 
replacement of such capital as is expended in large and to parties who make the payments ; 
the process of production. but they must be in the estimate of gross in- 

Many calculations have been made as to the come looked on as part of the expense of the 
amount of national income, but most of these process of production, or the same value will 
err in the fact that they are estimated from be reckoned twice or even many times over in 
euch personal incomes as form the object of the calculation, 
direct taxation, added to those which fall below Income-tax. [Taxation.] 

it But it will be clear that all personal in- Incommensurable (Lat. in, neg., con « 

come which is derived without the expendi- cum, with, and mensurabilis, measurable). Two 
ture of labour on the part of the recipient, is in or more quantities of the same kind are said to 
effect, values being consequent on labour only, be incommensurable when no other like quan- 
a deduction from the fruits of labour itself, or tity is exactly contained in both. Two incom- 
from the capacity of expenditure which the mensurable quantities, therefore, can never be 
labourer would otherwise possess. The rent of proportional to two numbers or even to two 
land, the dividends on public debt, interest fractions ; since the latter, after reduction to a 
paid by private individuals on loan or mort- common denominator, are proportional to their 
gage, witn all payments made for administra- numerators, and any two numbers whatever 
tion, protection and instruction, and all taxes have unity for their common measure. Hence 
which are imposed on the public for other arises the necessarily imperfect character of all 
purposes, are not to be reckoned in national algebraical- demonstrations of geometrical theo- 
income along with the products of labour, but reros involving the proportionality of lines, areas, 
are only suggestive of what that income is. In or volumes, and hence also the need of Euclid's 
other words, the aggregate of private incomes fifth and perhaps most perfect book. Two linos 
is largely in excess of the amount of national chosen at random will in general be incom- 
income, because a large portion of every private mensurable, in other words the probability of 
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their being commensurable is exceedingly 
small; and in attempting to represent these 
lines by numbers, the utmost we can do ta to 
assign two numbers which shall be as nchtfy 
as we please proportional to the lines. True 
diagonal and side of a square, for instance, 
cannot be exactly represented by any two 
numbers whatever ; for, as Euclid has proved 
in his tenth book, they are incommensurable. 

In fact, if A B C be half a square, 
CCi a circular arc described 
around A as centre, and C x A x a 
tangent to this arc at Ci, it can 
easily be shown that BCi =*C X 
= A x C, so that A x B is itself 

half a smaller square. Now if 
A B and A C had a common measure, the 
latter would also be a common measure of 
B C = AC and of B C X = AB -BC, and hence 
also a common measure of B C x and A x B =B C 
— B Cj . [Commensurable.] Hence the diagonal 
and side of the first square can have no common 
measure which is not also a common measure 
of the diagonal and side of the smaller square, 
as well as of the diagonal and side of a third 
and still smaller square obtained from the 
second in the same manner as the second was 
obtained from the first ; and so on. The con- 
struction being manifestly endless, we conclude 
that the diagonal and side of the original 
square can have no common measure which is 
not also a common measure of the diagonal and 
side of the least square of the series ; in other 
words, they have no common measure whatever. 

Incompatible* (Lat. in, neg., con— cum, 
andpatior, l endure). In Chemistry, salts and 
other substances are said to be incompatible 
which cannot exist together in solution without 
mutual decomposition. Thus the soluble salts 
of lead and of baryta are incompatible with 
sulphuric acid and the sulphates, because the 
sulphates of lead and of baryta are insoluble, 
ana consequently thrown down in the form of 
precipitates. 

Incompressibility (Lat. in, neg., con — 
cum, and premo, pressi, I press). That quality of 
bodies in virtue of which their volumes cannot 
be diminished. There are no substances, perhaps, 
absolutely incompressible. Liquids, however, 
resist compression with great force; but the 
experiments of Oersted, Perkins, and Canton 
have proved that water has its bulk sensibly 
diminished by increasing the pressure upon it. 
Nevertheless, the extent to which the compres- 
sion can be carried is very small. On en- 
closing water within an iron cannon, the sides 
of which were three inches in thickness, and 
applying a very great force of pressure* the 
cannon burst before the volume of water had 
been reduced to 19-20ths of' its original dimen- 
sions. A pressure equal to that of the atmo- 
sphere reduces the bulk of water only about 
forty-five parts in one million. 

Incongruous (Lat. incongruus, inconsis- 
tent). In the theory of numbers, two numbers 
are said to be incongruous with respect to a 
given modulus , or third number, when the 
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difference between those two numbers is not 
divisible by the modulus. Thus 15 and 3 are 
incongruous with respect to the modulus 7, but 
congruous with respect to the modulus 4* The 
incongruous roots of a congruence are the 
incongruous numbers which satisfy that con- 
gruence. Thus 8 and 16 are incongruous ‘roots 
of jc 4 = 1 (mod. 6). [Congruence.] 

Incorporation (Lat. in, and corpus, a 
body). In Law, the formation of a legally 
constituted body with perpetual succession and 
corporate rights. [Corporation.] 

Inerassate (Lat. incrassatus, rendered 
thick). In Botany, applied to bodies which 
are thicker than usual in proportion to their 
area, as in the leaves of succulents. 

Increment, Decrement (Lat. incremen- 
tum and decrementum, increase and decrease). 
In Mathematics, the difference between two 
successive values of a variable quantity is 
called an increment or a decrement accordingly 
as the second value is greater or less than 
the first A decrement being considered os a 
negative increment , we speak generally of the 
increment of a function which corresponds to a 
given increment of its independent variable. 
The determination and investigation of the 
ratio of two such increments is the primaiy 
object of contemplation in the calculus of 
differences , whilst the differential calculus is 
concerned chiefly with the limit to which this 
ratio approaches as the increments continually 
diminish. The method of increments was the 
name originally given to the calculus of dif- 
ferences by Dr. Brook Taylor, whose Methodius 
Incrementorum, published in 1715,. contains the 
celebrated theorem which has since been made 
the basis of the differential calculus. 

Increment. In Rhetoric, a species of climax 
rising gradually from the lowest to the highest. 
[Glimax.] 

' Incrustation (Lat incrustatio). In Archi- 
tecture and Sculpture, a work fixed with cement, 
or cramp irons, into notches made to receive 
it ; such as inlaid work, mosaics, &c. 

Incubation (Lat. inenbatio, a brooding). 
Hatching, or the lying down of an animal upon 
her own or another's eggs, communicating to 
them, and maintaining them at, her own tem- 
perature: a condition essential to their deve- 
lopement. In many animals the developement of 
the foetus takes place after the exclusion of the 
egg, and whilst it is maintained in contact with 
the external surface of the parent's body, as in 
the crab and lobster tribes, beneath the caudal 
plates ; or agglutinated to the surface of the 
abdomen, as in certain species of pipe-fish 
(Syngnathus); or concealed in cutaneous mar- 
supial cavities, as in other species of Syngna- 
thus, and the Hippocampus ; but in these and 
other instances from the cold-blooded animals , 
the protection of the ova seems to be the object 
of their attachment to the parent, and not the 
communication of warmth or any other influence 
essential to their developement It if only in 
the Oviparous class with warm blood, or birds, 
that true incubation takes place, and in thin 
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class with the sole excap fign of the Mepapofc 
or Mound-birds. Another eharaeteoaftic tS' 
true incubation is that the place t£ the eggs 
determines that of the incubator, which can 
only perform its office % % m tg down upon 
the caps ; while m meet of the examines of false 
incubation in the cold-blooded animals, the eggs ' 
are retained by special contrivances in contact 
with the parent, without fiecasionxBg tty re- 
straint upon her postures or movement*. 

That a due degree of warmth » the essential 
object of incubation in birds, is proved by ti to 
ancient and well-known practice of substituting 
artificial heat, Irw which fertile eggs are hatched 
in the satfie period, and the excluded chick is 
as fully and strongly developed as when pro- 
duced by natural incubation. ’ 

The mean temperature of froubatian is 100° 
Fahr. ; it may vary from $5° to 105®, and 
towards the dose of the proces s may he ms- 
pended for one or two hours, or for a taqgcr 
period, according to the degree of oxtoEoeons 
neat which the eggs may derive from their 
situation, without fatal consequences to the 
embryo. 

The power of communicating the requisite 
degree of warmth to their eggs arises in birds 
out of the unusual developement of, and de- 
termination of blood to, a peculiar plexus of 
vessels distributed over the skin of the abdo- 
men, and which, in most birds, is connected 
with a derivation of blood from the internal 
organs of generation, after the subsidence of 
the fractional activity of the ovarium and ovi- 
duct, to the external i n te g u ments. The vas- 
cular, hot, and sensitive oondibkm of the skin 
of the abdomen is the exciting cause of that 
uncontrollable propensity to incubate which the 
Greeks denominated stores, and which, with its 
associated phenomena of patience, abstinence, 
and' self-denial, forms so remarkable a feature 
in the economy of birds. The egg of the bird 
presents several peculiarities in relation to the 
circumstances under which it is to be developed : 
its oval form permits a greater proportion of 
its surface to be in contact with the heat- 
communicating skin of the parent than if it 
had been a spherical body ; while the shell, by 
virtue of its hard calcareous texture, and its 
arched disposition about the soft contents, suffi- 
ciently defends them from the superincumbent 
pressure. As warmth is the only essential 
influence which the egg derives from the parent, 
the shell is porous, and permeable to air, and 
the germ is surrounded by an adequate store ; 
of nutritious mattes. This matter is of two 
kinds: the external, called the white of the 
egg, or albumen, which wholly disappears 
during the process of incubation ; and the 
internal part, or yoffk, inclosed in a peculiar 
membrane, and rendered lighter and of an 
orange colour by- the admixture of a peculiar 
oil. The germ is situated at the supeaficies of 
the yolk, beneath the wkelliae membrane, in 
the circular opaque white spot called the rip*- 
tricula , or tread ; and a peculiar mechanism is 
superadded to the yolk, by moans of which the 
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germ-bearing sur&oeef the. yolk is always kept 
uppermost, and peart to the wannest surface of 
the egg, and at the same time is relieved from 
the pressure against the hard shell, to whieh it 
must have been subject if the light yolk had 
not been restrained from rising to absolute 
contact with that surface. Both these purposes 
are effected by the attachment of two cords of 
condensed albumen, ooartinu&l at one end from 
near the poles of the yolk, but a little more 
distant from the germ-bearing side than the 
Hue of the transverse axis, and expanding at 
the opposite end, which is lost in the layets of 
albumen near the poles of the egg. Thus, by 
their presence and place of attachment, these 
cords, called the chalazia, restrain and regulate 
the rising of the yolk; so that whichever way 
an egg be turned, the larger proportion of the 
light yolk always rises above the attachment of 
the restraining cords, with the cicatrical* upon 
its summit. The period of incubation is gene- 
rally directly as the size of the bird, but the 
degree of developement which the chick attains 
prior to exclusion varies. As a general rule, it 
is inferior in birds of flighty as the Accipitrino 
and Passerine orders, than in the terrestrial, 
wading, and swimming birds ; and the warmth 
and complexity of the nest bears relation to 
this difference of developement. If the thrush 
had been forewarned that her young would be 
excluded from the egg naked and helpless, she 
could not hare prepared beforehand a warmer 
and more comfortable abode than her instinct 
had led her to construct for their accommodation ; 
and if with such a nest we contrast the rude 
recess of straw in which the hen deposits and 
incubates her eggs, it might be imagined that 
she knew beforehand that her chickens would 
come into the world well clothed, and strong 
enough at once to run about and pick up their 
own food. In this ease, therefore, the nest 
relates only to incubation ; in the other to in- 
cubation and subsequent rearing of the young : 
and according to the degree of developement 
obtained during incubation, and the asso- 
ciated condition of the nest and habits of the 
parent, birds have been divided into two great 
groups, the Avca altriccs and Avcs pracoccs. 
[Avis.] 

Incubation, Artificial. Artificial incu- 
bation has been practised from a remote period 
by the Egyptians and Chinese; the former, 
indeed, have carried this process to such a high 
degree of perfection, as in many instances to 
have entirely superseded the use of the hen 
in hatching. It is effected either by means of 
i an oven, stove, or steam, theprinciples of which 
: will be found detailed in Ure’s Dictionary of 
I Arte , ?. This process haf received consider- 
able attention from the French philosophers; 

1 but perhaps the best exemplification of its re- 
sults witnessed in Europe is given by the Ec- 
calcobhn , or egg-hatching machine, exhibited 
in London. This term, invented to express 
the process of artificial incubation, is coined 
from the Gr. 4*<caAew, I caU out, and files, life, 
[Pisciculture.] 
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Incubus (Lat. from incubo, I lie upon , 
because the sufferer feels as if something 
pressed upon his chest). The nightmare. The 
name incubus is derived from imaginary fiends 
or spectres. Many noble families were sup- 
posed to have their origin from the connection 
of incubi with females, as in the well-known 
instance of Robert of Normandy, called le 
Diable . For the theories on the intercourse 
of incubi and succubi with human beings, see 
Lecky, Hist, of nationalism, ch. i. [Ephialtes.] 

Incumbent (Lat. incumbens, leaning 
upon). A term applied to the holder of an 
office ; in popular language chiefly of an eccle- 
siastical benefice. 

Incumbent. In Botany, applied to an em- 
bryo when its radicle is folded down upon the 
back of the cotyledons. 

Incumbered Estates’ Act, Irish. In 
consequence of a variety of causes, among 
which the too general improvidence of Irish 
landholders, and their- reluctance to part with 
the appearance of territorial rights after the 
substance hod passed to their creditors, were 
the chief, most of the landed property in 
Ireland had fallen into an extremely incon- 
venient and anotfialous legal position. In 
many instances the judgments, mortgages, and 
other charges on estates greatly exceeded their 
value ; the owner was, in fact, only a collector 
for others; and the number and variety of 
these incumbrances was so great that a sale 
frequently became impossible: the Court of 
Chancery being unable to afford the necessary 
relief by reason of its forms, which require the 
assent and co-operation of all parties, however 
remotely interested. In this stato of things 
the Irish Incumbered Estates’ Act wae passed I 
in 1849, after the famine of 1847 had drawn 
general and serious attention to the economical 
condition of the island. This Act,provided that 
an incumbered estate might be summarily sold 
on judicial decree (pronounced by a court of 
three commissioners created for the purpose), 
on the application of the owner or of any in- 
cumbrancer, providing for the application of 
the purchase money among the parties entitled, 
and relieving the purchaser from any trouble 
or risk, by giving him a parliamentary title 
free from incumbrances. The practical effects 
of this measure were abundantly and rapidly 
felt In September, 1858, it was estimated 
that more than 8,000 conveyances had been 
executed under the authority of the court, and 
that 23,000,0002. had been received on account 
of purchase moneys of estates Bold under it, 
of which 3,000,000/. came from English and 
foreign purchasers, the remainder from Irish. 
These statistics appeared so convincingly to 
establish the value of the institution, that the 
system was rendered permanent by the Irish 
Landed Estates’ Act of 1858, and made ap- 
plicable to all estates, whether incumbered 
or not 

In 1854 a similar measure was enacted for 
the West Indies (West Indies Incumbered 
Estates’ Act, 17 & 18 Viet. c. 117, amended 
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by subsequent Acts), which can, however, only 
be put in force with the consent of each colony 
concerned. It is now in force in five islands, 
of which Jamaica is the principal, and extensive 
sales have been effected under it. 

Xncumbrance (Fr. encombrcr, to incumber : 
Mod. Lat. comber, a weir — Ducango: Mr. 
Wedgwood, who denies — s. v. ‘Comber’ — that 
this word is derived from the Latin cumulus, 
a heap , connects it with the German kummer, 
Dutch komber, trouble ). Iu Law, the general 
name for liabilities whereby property, and iu 
especial property of freehold in lands and here- 
ditaments, may be burdened; such as mortgages, 
dower, annuities, and the like. The rules of law 
and equity with respect to the adjustment of the 
rights and duties of different persons having 
interest in the inheritance, in respect of the 
discharge of incumbrances, are veiy minuto 
and complicated. (Story’s Equity Jurisprudence , 
§ 486 .) 

Incunabula (Lat. a cradle). In Biblio- 
graphy, a term applied to books printed during 
the early period of the art ; in general confined 
to those which appeared before the year 1500. 

X a carved (Lat. incurvus, curved inwards ). 
In Zoology, when a part is curved inwards. 

Indeclinable (Lat. indeclinabilis). In 
Grammar, a word admitting of no declension 
or inflexion. Adverbs, prepositions, particles, 
conjunctions, are all indeclinable. In classical 
languages, indeclinable nouns are the few nouns 
(chiefly borrowed by the Greeks and Latins 
trom foreign languages) of which the termina- 
tion is not altered in the several cases. 

Indefinite (Lat. indefiniius, from finis, an 
end). In Botany, when stamens are above 
twenty in number ; the word is applied to all 
other parts when theirVnumber is ^greater than 
can be readily counted. This term always 
refers in botany to number, and never to form. 

Indefinite Integral. The general form 
of the sum of an infinite Beries of infinitesimal 
elements whose initial and final terms are un- 
determined. It may also be considered as any 
one of the functions which has a given function 
for its differential coefficient. The corresponding 
equivalent symbols for an indefinite integral are 

fi(x)dx *nd (X) "W 

[Integral Calculus.] 

Indefinite Proposition. In Logic, one 
which has for its . subject a common term, 
without any sign to indicate whether it is dis- 
tributed or undistributed. [Proposition.] 

XndebUoent (Lat. in, and dehisco, I gape). 
In Botany, when the pericarpium of a fruit 
continues perfectly closed, without opening in 
any degree when ripe. 

Indemnity (Lat. in, neg., and damnum, 
loss). In Politics and Jurisprudence, a word 
of various significations, but applied usually 
to laws passed to relieve individuals from 
penalties to which they are liable in conse- 
quence of acting in an illegal manner. The 
Act of Indemnity, annually passed by the 
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British parliament for many years prior to the 
repeal of the Teat and Corporation Acts in 
1828, was a measure for the relief of persons 
who had assumed any office without qualifying 
themselves for it by taking the oaths pre- 
scribed by those enactments. In Feudal Juris- 
rudence, the right of the lord to a certain 
uty payable by religious establishments to 
compensate him for the loss of those fines on 
alienation which would probably have accrued 
from time to time if tneir property had re- 
mained in lay hands, was termed indemnity. In 
the language of modem politics, compensations 
paid by a state to other states, corporations, 
or individuals, for losses sustained through 
its acts, bear the same name. Acts of in- 
demnity are also sometimes passed to relieve 
ministers from the responsibility of measures 
exceeding their strict constitutional powers, 
taken by them when parliament was sitting, to 
meet some unforeseen public emergency, or in 
ignorance, it may be, that they had exceeded 
the powers vested in them by the constitution. 
Laws of indemnity , in the language of foreign 
jurisprudences, include laws for compensation. 
Thus in 1825 a law of indemnity was passed 
in France to compensate the losses sustained 
by the emigrants or their families, and those of 
persons who had been condemned to death for 
political offences in the course of the Revolu- 
tion. The sum allotted to this purpose was 
an annual amount of 30,000,000 francs (about 
1,200,000/.). A special commission was ap- 
pointed to carry it into execution; but it 
appears that its labours were broken off be- 
fore their completion by the political changes 
of 1830. 

Indenture (from Lat. dens, dentis, tooth). 
In Law, a writing or deed comprising some 
contract between two or more parties. The 
name is derived from the ancient practice, 
according to which the original and counter- 
part original (to be retained by each party 
respectively) were written on the same skin of 
parchment, and then thte two parts were se- 
parated by a notched or indented cut, so that 
when applied to each other they would appear 
to match. [Deed.] 

Independence* Declaration of. In 

the History of the United States of America, 
the Declaration of Rights was adopted by the 
first geueral congress of the then revolted 
colonies which met at Philadelphia in Septem- 
ber 1775. In this declaration that assembly 
claimed the right of internal legislation and 
taxation for the provincial legislatures, and 
declared various acts of the mother country 
to he infringements and violations of the 
rights of the colonists. The second congress, 
which met in May 1776, adopted on July 4 
of that year a declaration of independence ; 
by which, after again recapitulating the griev- 
ances complained of in the former declaration, 
it declared the colonies to he free and indepen- 
dent states, absolved from all allegiance to Great 
Britain. The first draught of this famous 
declaration was prepared by a committee of 
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five ; consisting of Jefferson and Adams (both 
afterwards presidents), Franklin, Sherman, 
and Livingstone. Jefferson and Adams were 
afterwards deputed as a sub-committee to 
prepare the declaration itself; but, in the 
shape in which it finally appeared, it was in 
fact the work of the former. 

Independents. A Protestant sect ; so 
called because they maintain thAt every single 
congregation forms a church or independent 
religious society in itself, unconnected with, and 
not amenable to, any other. They consequently 
condemn everything like a national establish- 
ment of religion, whether episcopal or pres- 
byterian. They have always maintained, 
speaking generally, Calvinistic doctrines: their 
only peculiarity consisting in their maintenance 
of independent ecclesiastical government. 

On the reformation of religion in England, 
the great body of Protestants adopted the 
episcopal form of church pffilty, which was 
established as the national religion. But there 
were not a few who conscientiously thought 
that this polity too nearly resembled that which 
had been supplanted. These nonconformists, 
or dissentients from the established faith, are 
known in history under the derisive name of 
Puritans , as the followers of Novatian had been 
denominated in the third century. [Cathaki.] 
But while they forsook tKe national church, and 
condemned many of her tenets, they did not 
agree among themselves. They were, in truth, 
unanimous in nothing but in resisting the con- 
stitution of the predominant hierarchy. Some 
of them were in favour of a presbytery, such as 
Calvin had established in Geneva, and as Knox 
had introduced into Scotland. Others were 
against every form of state religion, but re- 
garded each congregation of Christians as being 
jure divino a complete and independent church. 
Of this latter opinion, which constitutes the 
pure principle of English Independency, the 
author and great advocate was Robert Brown, 
who was originally a clergyman of the episcopal 
church, from which he seceded, and avowed his 
new doctrines about the year 1580. (Nears 
History of the Puritans , vol. i. ch. vi. London 
1822.) Brown is represented by Neal as a 
vehement and popular declaimer, and insinua- 
ting in his manners. He not only advocated 
the leading principles of Independency as we 
have stated them above, but taught that the 
priesthood was neither a distinct order, nor 
conferred an indelible character; that every 
person regarded by the majority of a congre- 
gation as qualified to teach might be set apart 
for that office by the election of his brethren, 
and by imposition of their hands; in like 
manner, by their authority, he might be reduced 
again to the rank of a private Christian ; and 
further, that any member who thought proper 
to exhort or instruct the brethren enjoyed the 
inherent right of doing so, or of prophesying 
before the whole assembly. Hence after the 
stated pastor had finished his services, the 
ordinary members were allowed to communicate 
in public their sentiments on any religious sub- 
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ject But while Brown enforced these views, 
and claimed liberty of conscience to himself, he 
was not willing to allow similar privileges to 
other sects, particularly the church of England. 

Brown and his followers suffered severely 
for their principles. He was committed, as 
he afterwards boasted, to thirty-two prisons 
in succession, in some of which he could 
not see his hand at noonday. Nor were his 
adherents more mercifully treated: many of 
them were fined and imprisoned, and some 
put to death. (Neal i. 313.) Under these cir- 
cumstances, a body of the party, with Brown 
at their head, fled to Holland, and founded 
churches at Middleburg, Amsterdam, and Ley- 
den. But these establishments were neither 
solid nor lasting. When the Brownists were 
delivered from the hands of the bishops their 
oppressors, they quarrelled among themselves ; 
and their leader, weary of his office, came back 
to England in 1689, and returned into the 
church which he had so long and so severely 
calumniated. 

The Brownists that still remained in Holland, 
learning moderation from experience, were not 
unprepared to modify or reform the severe 
discipline of their founder. This judicious 
change was brought about by John Kobinson 
of Norfolk, member of the congregation at 
Leyden. (Mosheim v. 359-60.) Hitherto the 
sect had been called Brownists : they now 
renounced that name, and have since been 
known under the title of Independents ; and 
Kobinson, who wrote an apology for them 
(Apologia fusta et necessaria pro Exulibus An - 
qhs, qui Brownista vulgo appellant ur, Lugd. 
Batav. 1619, 8vo.), was considered as their 
founder. They laid aside that hostility to 
other sects which Brown had inculcated, and 
differed with them only on the subject of church 
government. They were also much more atten- 
tive than the Brownists had been to the 
establishment of a regular ministry in their 
communities ; for, while the latter allowed all 
ranks and orders of men to teach in public, the 
Independents had, and still have, a certain 
number of ministers chosen respectively by the 
congregations where they are fixed. Nor is 
any person among them permitted to speak in 
public till he has received the sanction of the 
congregation. 

Independency, thus put on a more rational 
footing in Holland, was introduced into England 
by Mr. Henry Jacobs, who, in 1616, established 
the first Independent or Congregational church 
in this country. For some time, however, the 
sect made but slow progress in England. Its 
members concealed their principles from public 
view, to avoid the penal laws in existence 
against nonconformists. But during the latter 
part of the reign of Charles I. the Independents 
assumed greater courage, and publicly avowed 
their principles. From this period tneir pro- 
gress was rapid ; a circumstance that may be 
imputed in no slight degree to the support of 
Oliver Cromwell, who espoused their cause and 
enrolled himself among the list of their mem- 
Vol. II. 209 


bers. They probably were, during Cromwell’s 
time, the most powerful and important religious 
body in England ; though for a few years pre- 
vious to the death of Charles I. the Presby- 
terians may be said to have had the ascendency. 
Indeed, presbytery had been established by Act 
of Parliament as the national church; and it 
was chiefly owing to the growing influence of 
the Independents that this Act was rendered 
inoperative. (Murray’s Life of Samuel Ruther- 
ford, chap. viii. Edinburgh 1628.) Notwith- 
standing the Apology written by Robinson, 
the Independents as a body had not agreed on 
any standard of faith and discipline; but, in 
the year 1658, their leading members held a 
meeting in London, under the sanction of the 
Protector, and passed 1 The Savoy Confession, 
or a Declaration of the Faith and Order owned 
and practised by the Congregational Churches 
in England, agreed upon and consented unto by 
the Elders and Messengers in their Meeting at 
the Savoy, Oct. 12, 1668.’ This Confession, 
and Kobinson’s Apology, on which it is mainly 
founded, contain a synopsis of their various 
tenets ; and from these it appears, as Mosheim 
remarks, ‘ that they differed from the Presby- 
terians or Calvinists in no single point of any 
consequence, except that of ecclesiastical govern- 
ment/ (Adam’s Religious World Displayed \ 
ii. 312-13.) 

Thus matters stood at the date which we 
have just specified. What might have been the 
issue of the struggle between the Independents 
and Presbyterians if Cromwell had lived, or if 
his son had retained power, cannot be said. But 
the restoration of Charles II., and with him of 
the episcopal church, put an end to the influence 
of both sects. The Act of Uniformity, passed 
in 1662, was designed to crush nonconformists, 
particularly the Independents and Presby- 
terians. The Act required from clergymen 
a direct recognition of the principle of episco- 
pacy. The effect of this was the retirement of 
about 2,000 clergymen from their respective 
churches — Independents, Presbyterians, and 
Baptists ; whom Dissenters still characterise 
in history as ‘the illustrious two thousand,’ 

‘ the ejected members,’ or 4 the Bartholomew 
worthies.’ The Independents, however, though 
proscribed, still subsisted; but in a state of 
persecution, dejection, and weakness. The 
Revolution of 1688, and the Act of Tolera- 
tion, which was passed in the subsequent year, 
brought them peace and the free exercise of 
their religion. They were now a small body as 
compared with the Presbyterians ; but the two 
sects, having much in common, and differing 
only as to church government, entered into an 
association with each other, under certain heads 
of agreement, which tended to the maintenance 
of their respective institutions. (Whiston’s 
Memoirs of his Life and Writings % voL ii. ; 
Mosheim v. 361-63.) 

Since the period of the Revolution, the In- 
dependents have greatly increased both in 
numbers and importance. The extraordinary 
revival of religious zeal which took place about 
P 
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the middle of last century, under the influence 
of the two Wesleys and Whitfield, was of 
essential service to the sect. Many other per- 
sons, awakened to a deeper sense of religion, 
refusing to unite with any of the three bodies 
of Methodists, the Wesleyan, the Wliitfieldian, 
or the countess of Huntingdon’s, joined the 
Independents, and *formed numerous churches 
in connection with that sect. The Independents 
have long ago withdrawn from their association 
with the Presbyterians, or indeed with any body 
of Dissenters, and act by themselves. 

Of the extent and influence of the Indepen- 
dents in England, a pretty correct idea may be 
formed from the number of their colleges or 
academies, and of their chapels. The former 
are exclusively confined to the education of 
ministers belonging to their own denomination. 
Some of these institutions are wealthy endow- 
ments : others of them are supported by annual 
subscriptions. Their number is ten ; the oldest, 
at Homerton, Middlesex, having been founded 
in 1730. The number of Independent chapels 
in England and Wales, according to the census 
of 1861, was 3,244. In Scotland the Inde- 
pendents have upwards of 100 chapels, and 
in Ireland about 30; but it is reckoned that 
they have no fewer than 1,000 congregations in 
the United States; and the best authorities 
concur in stating that their numbers are on the 
increase. 

Indeterminate (Lat. indeterminatus, un- 
defined). In Botany, when a stem is never ter- 
minated by a flower, nor has its growth stopped 
by any other organic cause : example, Veronica 
ar ven sis. 

Indeterminate. In Mathematics, this term 
is employed in various ways, and sometimes 
loosely. An indeterminate problem, for instance, 
denotes one which has an infinite number of 
solutions, not arbitrary but correlated ; the in- 
determination arising, in fact, not from a total , 
but from a certain degree of insufficiency in the 
data ; if the data were such as to render the 
problem capable of receiving a finite number of 
solutions, that problem would no longer be con- 
sidered as indeterminate. [Determinate Pro- 
blem.] Indeterminate coefficients, again, simply 
denote unknown coefficients. Undetermined 
would here be a less objectionable term. 

Indeterminate Analysis. In its widest 
sense might be defined as that branch of Ma- 
thematics which has for its object the investiga- 
tion of problems which admit of an infinite 
number of solutions. Ordinarily, however, the 
term is restricted to that branch of Algebra 
whose object is the determination of all possible 
solutions, in positive (or negative) integers, of 
a system of equations involving more unknown 
terms than there are equations. The general 
form of an indeterminate equation of tho first 
degree is ax + by *=c, where a , 6, and c are posi- 
tive or negative integers. If a and b have a 
common measure which willnot divide c, the equa- 
tion can, obviously, have no integral solutions. If i 
a and b are prime to one another, however, then I 
an integral solution may be found by convert- 1 
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ing | into a continued fraction, and finding the 

convergent-? immediately preceding We 
q b 

shall then have aq — bp =_+ 1 [Continued 
Fraction], or a ( + qc) + b(+pc)=c ; so that 
x=qc andy*— pc, or else x= —qc andy=pc, 
will be an integral solution of the given equa- 
tion. One such solution (a, jS) being found, an 
infinite number can be at once determined. 
They are all included, however, in the formula 
x = a + bt,y=fi~a t ,. where t is any integer what- 
ever. The solution of a system of indetermi- 
nate equations of the first degree is reduced to 
that of the case just described. In systems of 
equations of higher degrees, the difficulties are 
immensely increased. The theory of indeter- 
minate equations is closely connected with that 
of congruences , and thus forms a branch of the 
general theory of numbers ; the works on the 
latter subject, therefore, may be consulted for 
further details. 

The oldest treatise on the subject of the in- 
determinate analysis is the Arithmetic of Dio- 
phantus of Alexandria, the best edition of which 
is that of Toulouse, 1670 ; with a Commentary 
by Bachet, and notes by the celebrated Fermat. 
On the revival of the mathematical sciences, the 
subject was extensively cultivated by Fermat, 
Descartes, Wallis, Lord Brounker, and others. 
One of the most luminous elementary treatises 
on the subject is contained in the second volume 
of Euler’s Algebra . 

Indeterminate Coefficients. A method 
of analysis invented by Descartes, and of very 
extensive application in the higher mathematics. 
The principle of the method of indeterminate 
coefficients consists in this, that if we have an 
equation of this form, 

A + Br + C.r 2 + Dar 8 + &c. = 0, 

in which the coefficients A, B, C are conslant 
quantities, and x a variable which may be sup- 
posed as small as ever we please, each of these 
coefficients, taken separately, is necessarily equal 
to zero ; that is to say, we must always have 
A = 0, B = 0, C = 0, &c., whatever may be the 
number of terms of the given equation. 

In fact, since x may be supposed as small as 
we please, it is always possible to render the 
sum of all the terms of the given equation which 
have x for a factor as small as we please ; that 
is, the sum of all the terms following the first 
may be rendered as small as we please. Hence 
the first term differs from zero only by a quan- 
tity which may be less than any assignable 
quantity ; but the first term A being constant, 
its difference from zero cannot be any finite 
quantity assumed at pleasure, for this would 
suppose it to be variable. It follows, therefore, 
that A can be nothing else than zero ; that is, 
we must have A = 0, whence there remains 

Bx + Ca* + Da^ # + &c.=-0. 

Divide this last equation by x, and there results 
B + Car + Da 2 + &c. =0; 
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and, for the same reasons as before, it is mani- 
fest that we must have B = 0. Proceeding in 
the same manner, we find successively C = 0, 
D»0, &c. 

The principle here explained is extremely 
fertile in its applications ; its rigorous demon- 
stration, however, involves certain difficulties, 
for the statement of which we may refer the 
reader to De Morgan’s Algebra. 

Index (Lat.). A term often applied to the 
forefinger. 

Index. In Bibliography, an alphabetical 
table, containing the principal subjects of a 
work, or of words employed in it, with refe- 
rences to the part of the work in which they 
are to be found. Many independent works, 
containing catalogues of various kinds, have 
been also entitled index. 

Index. In Mathematics, this term may 
generally be considered as synonymous with 
exponent. In some branches, however, as in 
the theory of numbers, a conventional distinc- 
tion is made between the two terms which it 
may be well to notice. 

The index of a number to a given base , and 
for a given prime modulus , of which that base 
is a primitive root, is the index of the power 
of the base which is congruous to the number. 
Thus if r denote a primitive root of the prime 
p, in other words a primitive loot of the con- 
gruence arP“ l = 1 (mod. p). Then by Fermat’s 
Theorem any number n, prime to p , is con- 
gruous to some power of r, say r a = n (mod.y>). 
This being the case, a is said to be the index of 
n to the base -r for the modulus p. It is clear 
that in place of a we may regard, as the index 
of n, any number congruous to a for the mo- 
dulus, p — 1 ; so that symbolically expressed we 
have 

a = Ind. r n , (mod. p — 1 ). 

On the other hand, the exponent to which the 
number n appertains is the number of incon- 
gruous powers of n for the modulus p ; this 
exponent has but one value, whereas the index 
of n, being obviously dependent upon the 
choice of the primitive root r, may have many 
values. 

In 1839 the academy of Berlin, at the sug- 
gestion of Jacobi, who undertook the editorship, 
published the Canon Arithmiticus , which con- 
sists of a scries of tables containing the num- 
bers corresponding to given indices, and indices 
corresponding to given numbers. 

Index. In Printing, the hand $3“ used for 
pointing out a remarkable passage, or one re- 
quiring particular attention. 

Index Correction. The index error or 
correction of astronomical instruments, such as 
the sextant, is the difference, measured on the 
lirnb, between the zero point and the spot where 
tlio zero point would be when the movable 
and fixed reflectors are parallel. 

Index Exponent. [Mathematics.] 

Index Expurgatorlus (Low Lat.). A 
cata’ogue of works, which the church of Rone 
prohibits the faithful from reading, or con- 
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demns as heretical. It is annually published 
at Rome under the superintendence of a special 
congregation of cardinals, called the * Congre- 
gation of the Index.’ 

Index of Refraction. In Optics, the 
constant ratio which exists for the same 
media between the sines of the angles of 
incidence and refraction. Thus, with respect 
to a ray of light falling obliquely on the sur- 
face of water, the sine of the angle of incidence 
is found by experiment to be to the sine of the 
angle of refraction^ in the constant ratid of 
1336 to 1. Hence 1'336 is the index of re- 
fraction in water [Refraction.] 

India Paper. [Paper.] 

Indian Archipelago. This name is given 
to the vast and important group of islands ex- 
tending between China and Australia. A long 
string of elongated islands, commencing with 
Sumatra and extending in a crescent shape to 
New Guinea, forms the boundary to the south- 
west. Within this outer line, Borneo, the 
Celebes, and the Philippine Islands, with For- 
mosa, enclose the China Sea. Many of these 
islands are the richest and among the largest 
of all the islands of the earth. They are, 
however, little known, and a large number are 
not adapted for civilised man. A chain of 
volcanoes extends along the whole line, the 
active cones being closer together and more 
frequently in eruption than in any othor 
group. 

Of these islands, New Guinea is especially gi- 
antic, and has rarely been entered by travellers, 
t measures 1,200 miles in length by nearly 500 
in breadth, and its mountains attain a height of 
16,000 feet. Borneo is somewhat smaller, but 
is rich in mineral and vegetable wealth beyond 
all known islands. The climate is healthy in 
many parts, although the island is crossed by 
the equator. Sumatra and Java are hardly 
less remarkable. The other groups are im- 
portant, and are not far from the direct line of 
navigation from India to the China ports and 
the Japanese islands. 

Indian Architecture. [Architecture, 
Indian.] 

Indian Corn. The popular name of the 
Maize, Zra Mays, a stout-growing grass, much 
cultivated as a corn crop in America and 
Southern Europe. 

Indian Fire. A pyrotechnic composition 
consisting of seven parts of sulphur, two of 
realgar, and twenty-four of nitre. It burns 
with a brilliant white light. 

Indian Ink. A species of ink used in water- 
colour painting, and for the lines and shadows 
of drawings. It is principally manufactured in 
China, and there used for writing. From the 
experiments of Dr. Lewis it appears to be a 
compound of fine lampblack and animal glue. 
[Ink.] 

Indian Ocean. ThiB portion of the great 
ocean is in some respects an appendage to the 
Pacific, but is well separated from it by the 
great and important chain of islands of the 
Indian Archipelago and the west coast of 
p 2 
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Australia. It is a vast triangular basin, shut become hard and rigid by cold, and it bears 
in to the north by the land of Southern Asia, a very high temperature without change of 
Eastern Africa, and the chain of islands just properties. It is much more perfectly elas- 
mentioned, and only opening freely to the east tic than the common rubber, so that '•when 
and west between Van Diemen’s Land on the one stretched it does not acquire a set, but re- 
side and the Cape of G-ood Hope on the other, turns when released to its former dimensions, 
and the lands and jcy promontories projecting This discovery has rendered caoutchouc appli- 
beyond the Antarctic circle. Within this space cable to an infinity of purposes, for which, in 
is an area of 23,000,000 square miles. its ordinary state, it is either unfit or obj ec- 

The Indian Ocean includes several inland ' tionable. Among the most remarkabWptoper- 
seas, as the Red Sea, the Persian Gulf, the ties of vulcanised caoutchouc, is the resistance 
Arabian Sea, and the Bay of Bengal. It also which it affords to naphtha, oil of turpentine, 
contains the vast but little known island of ether, oils, and a variety of other substances 
Madagascar. The peninsula of India projects which aro comparatively without action upon it, 
far into it from the north in a regular triangle, whereas they either soften or dissolve common 
terminated by Ceylon, and continued several rubber. [Caoutchouc.] 
degrees south of the equator by a chain of Indian Tallow. [Euxanthine.] 
islands chiefly coralline. The oceanic warmth Zndlanlte. A mineral which occurs in 
equator within it is almost eveiywhere ten granular masses, associated with Garnet, Fel- 
degrees north of the terrestrial equator. spar, and Hornblende. It is hard enough to 

The winds of the Indian Ocean are periodical, scratch glass, and of a white or grey colour, 
and many parts of it are subject to storms Indicative Mood (Lat. indicative, from 
of very extraordinary violence. The periodic indico, / point out). That form of a verb 
winds are called Monsoons. The great storms which expresses a simple or unconditional 
are limited to a bolt of ocean whose northern judgment. [Grammar.] 
limit is from five to eight degrees, and their Indicator (Lat.). In Anatomy, a muscle 
southern limit between thirty and forty de- of the lower part of the forearm which extends 
grees south of the equator. The most severe the forefinger. 

storms occur on the African side of the ocean. Indicator. In Mechanics, the instrument 
There are several broken currents in the employed for ascertaining the real power exer- 
Indian Ocean, but none of great importance cised by a steam engine, as well as the effi- 
except the Mozambique Current, passing be- ciency of the internal parts that are connected 
tween Madagascar and the mainland of Africa, with the arrival and distribution of the steam. 
A special account is given of this current, to It acts by indicating the actual .pressure in the 
which the reader is referred. cylinder during each stroke, as well as the time 

■ The coast line of the Indian Ocean is very and manner in which the steam is admitted to 
considerable compared with its area ; but, ex- and shut out by the valves which are placed 
cept in the larger seas already referred to, the upon the inlet pipe from the boiler, 
coast is not very deeply indented. A very Indicator. In Zoology, a genus of birds 
large and important drainage is received into belonging to the cuckoo tribe ( Cuctdidce ), cha- 
it — the Ganges and Irawaddi, the Indus and racterised by a straight finch-like bill, with 
Euphrates, and the great African river Zambesi, compressed sides and a triangular base, the 
all pouring their waters into it The latter culmen and gonys being equally inclined to- 
river, however, though of the first class, does wards the tip, and the gonys angulated; wings 
not appear to convey much fresh water. The lengthened, pointed ; tail moderate, rounded ; 
Australian rivers are also inconsiderable af- feet short; middle toe much longer than the 
fluents. tarsus. 

^ Indian Bed. A kind of red ochre with a The species of Indicator are remarkable for 
tinge of purple, imported from the Persian their habit of indicating the nests of bees, and 
Gulf in small lumps, and as a coarse hard of guiding men to them by their motions and 
gritty powder. It is principally composed of cries ; whence both their scientific name and 
silicate of iron ; but the same name is applied their common appellation of honey-guides . 
to another mineral, also of a red colour, which Zndlcatrlx. A name given by Dupin to a 
consists chiefly of peroxide, of iron. The well- certain quadric curve which, traced upon the 
known pigment Indian Red is made from these tangent plane of a surface, serves to determine 
substances. all the accidents of curvature at the point of 

Indian lubber. The inspissated milky contact. Innumerable surfaces of the second 
juice of Siphonia elastica, Ficus elastica , and order can be djrawn t<? touch a given surface at 
other plants. A curious and important mo- a given point; so that the sections of both 
dification of this article was discovered by surfaces, by a plane through their common 
Mr. Thomas Hancock; it is generally known normal, shall have contacts of the second 
under the name of vulcanised Indian rubber . order. From this it follows that the curvature 
It is caoutchouc combined with a very small of both surfaces is identical at their point of 
proportion of sulphur. The several modes contact. [Curvature op Surfaces.] Now the 
of effecting this are fully described in the section of this quadric by any plane parallel 
specification of his patent. Vulcanised Indian to the common tangent plane of the two buis 
rnbber does not* like the ordinary article, faces is similar ana similarly situated to the 
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indicatrix ; whence it follows, from the well- 
known theory of the curvature of quadrics, 
that the squared radii vectores of the indicatrix 
are proportional to the radii of curvature of the 
parallel normal sections, that the axes of the 
directrix are parallel to the lines of curvature 
through the point of contact* and that the asym- 
ptotes of the indicatrix are parallel to the in- 
flexional tangents, and its conjugate diameters 1 
to conjugate tangents. According as the in- 
dicatrix is an ellipse, a hyperbola, or a parabola, 
the point on the surface is said to be elliptical, 
hyperbolic , ox parabolic. 

It can be shown (Salmon’s An. Gcom . of \ 
Three Dimensions) that every tangent plane 
cuts the surface in a curve having a double 
point at the point of contact. Now the tan- 
gents at this double point will be imaginary, 
real, or coincident ; that is to say, the point of 
contact will be a conjugate point, an ordinary 
double point, or a cusp, according as the same 
is elliptical, hyperbolic, or parabolic. Every 
point of a developable surface is parabolic, and 
on other surfaces the locus of parabolic points 
separates the elliptical from the hyperbolic 
points. This locus is the intersection of the 
surface with its Hessian, and is in general a 
curve' of the 4»(w — 2) th order, if n be the 
order of the original surface. The tangent 
plane at a parabolic point is of the kind called 
stationary , because it coincides with one of the 
consecutive tangent planes, all of which, it 
may be remarked, pass through the line with 
which, at a parabolic point, the two inflexional 
tangents coincide. Thus parabolic points on a 
surface are analogous to points of inflexion on 
a plane curve. At the latter, the polar qua- 
dric degenerates to a couple of right lines ; at 
the former, to a cone. The equation of the 
Hessian is precisely the expression of these 
conditions. Besides Dupin’s Devclojypements 
de Geometric and the work of Dr. Salmon, 
already cited, the reader must consult the more 
recent mathematical journals and Phil. Trans. 
for further information on this important branch 
of the theoiy of surfaces. 

Indicatrix, Spherical. In Geometry, 
the spherical curve traced, on a unit-sphere, 
by the extremity of a radius drawn parallel 
to the tangent of a non-plane curve. The 
spherical indicatrix is often of use in studying 
the properties of non-plane curves. The plane 
of the great circle touching the indicatrix is 
obviously parallel to the osculating plane of 
the curve ; its geodesic angle of contact is 
equal to the angle of torsion of the latter ; its 
rectilinear tangents are parallel to the principal 
normals ; its spherical evolute is the indicatrix 
of the cuspidal edge of the rectifying develop- 
able, &c. 

Zndlcftvtt (Lat. he has shown). In Law , a 
species of the writ of prohibition. It lies for 
a patron of a church, whose incumbent is sued 
in the spiritual court by another clergyman for 
tithes amounting to a fourth part of the profits 
of the advowson ; and depends on stats. West. 
2. c. 5, 13 Edw. I. stab 4. 
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Xndlcollte. [Indigolxtb.] 

Xndlotion (Ink indictio, a declaring). In 
Chronology, a cycle or period of fifteen years, 
the origin of which is involved in obscurity. 

| Unlike other cycles, the indiction has no re- 
' ference to any astronomical phenomena ; bnt 
is supposed to relate to certain judicial acts, 
probably the publication of tariift of the taxes, 
which took place at stated intervals under the 
Greek emperors. The Caesarean infliction fell 
on the 8th of the calenfls of October (24th of 
September); the indiction of Constantinople 
(beginning a.d. 312) on the 1st of Septem- 
ber ; the pontifical indiction on the calends of 
January. It is a date commonly employed in very 
ancient charters. The commencement of this 
computation is generally referred to the 1st of 
January of the year 313 of the common era ; 
hence, by counting backwards, it will be found 
that the first year of our era corresponded to 
the fourth of one of the cycles of indiction. 
The year of indiction corresponding to any 
other year of our era is fouud therefore by this 
rule : Add 3 to the date, divide the Bum by 15, 
and the remainder is the year of the indiction. 
The remainder 0 indicates the 15th of the 
cycle. Thus the year 1800 was the third of 
the indiction. (See as to the historical com- 
mencement of the era of indictions, Gibbon’s 
Decline and Fall , ii. 223, last ed. ; Mim. de 
V Acad, des Inscr. vol. xli.) 

Indictment, Process by (Lat indico, 
I proclaim against ). In Law, all persons, 

without exception, are liable to be arrested on 
a warrant of a justice of peace, if charged on 
suspicion with a crime ; and some officers, as 
the sheriff or constable, have the power of ap- 
prehending without a warrant on some occa- 
sions. When the party is arrested and brought 
before a justice of peace, he is examined, and 
the information of those who came with him is 
taken ; and the depositions of the witnesses, 
if taken down in the presence of the prisoner, 
are evidence against him on the trial. If the 
offence be bailable, the justice must then take 
sufficient bail on the part of the prisoner. 
If otherwise, he commits him to prison ; and 
the witnesses are bound over to attend and 
give evidence, the king being in all cases the 
nominal prosecutor. The grand jury being 
summoned by the sheriff (at every session of 
the peace, commission of oyer and terminer 
and gaol delivery), consisting of not fewer 
than twelve nor more than twenty-three of 
the principal men of the county, receives the 
indictment or presentment (as it is also termed) 
preferred against the prisoner, and either finds 
or ignores it ; returning it into court, in the 
first case, indorsed a true bill ; in the latter 
not found. 

An indictment may be found in the absence 
of the prisoner ; but cannot be tried unless 
he personally appears. The summons, when 
he is absent, in order to bring him into court, 
is by capias . When the prisoner appears on 
this process, or voluntarily, or is brought up 
in custody, he is arraigned ; that is, called 
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before the bar to answer the indictment. If 
the prisoner refuse to answer (in which event 
he was subjected, in former days, to the fa- 
mous peine forte ft dure , by which it was 
intended to torture him into pleading, in order 
that the forfeiture of his goods might attach), 
a plea of not guilty is now recorded, and the 
trial proceeds ; if he plead guilty, judgment is j 
awarded. Otherwise he may plead — 1. To 
the jurisdiction ; i. e. that the court before 
which he is arraigned is not competent to try 
the offence. 2. Formerly in abatement for mis- j 
nomer ; but the advantage of this plea is now 
taken away by 7 Geo. IV. 3. He may demur 
to the sufficiency in law of parts of the indict- 
ment. 4. He may plead one of the four 
special pleas in bar (former acquittal, former 
conviction, former attainder, and pardon). I 
6. He may plead not guilty of the crime 
alleged. If the prisoner plead not guilty, the 
fact of his guilt is forthwith tried on examina- 
tion of witnesses by the petty jury. The 
nobility, it must bo observed, are tried by their 
peers for treason or felony, and misprision of 
these crimes ; but in other cases by a jury. 
The jurors are taken by the panel or list 
returned by the sheriff ; and criminal offences 
are tried by the same common jurymen who 
tiy the issue of facts in ciyil cases in whieh a 
special jury has not been demanded. [Jury.} 
The rules of evidence observed on the trial 
are mostly the same with those which prevail 
in crril actions. [Ettobncul] One testimony, 
however, peculiar to this branch of law, is 
that of an accomplice ; but it is considered 
essential that his testimony should be con- 
firmed by other evidence. The verdict of the 
jury must in all cases be unanimous. After 
trial and conviction follows judgment, unless 
arrested by motion for that purpose, which it 
still may be on some exceptions to the indict- 
ment in point of law. Benefit of Clergy 
[which see] was usually prayed after convic- 
tion ; and was held, in cases where not abo- 
lished by statute, to discharge the claimant 
from the capital part of the punishment. But 
this ancient privilege, which had long been 
founded on a mere fiction of law, was abolished 
by 7 & 8 Geo. IV. c. 28. Forfeiture of real 
property, absolutely, is a consequence of judg- 
ment in casdb of high treason. The forfeiture 
of goods and chattels relates to, that is takes 
effect upon, conviction ; but fraudulent convey- 
ances without consideration, in order to escape 
the forfeiture by the transfer of the property 
after or in contemplation of indictment, are 
void as against the king. The sentence of 
punishment pronounced or recorded on judg- 
ment ‘is in some cases fixed and stated, so 
that the judges cannot modify the statutory 
penalty ; in others (as in all offences at com- 
mon law unregulated by statute) it is wholly 
or partly discretionary. 

A criminal judgment may be reversed by 
writ of error for notorious mistakes and irre- 
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altogether ; and a pardon may be conditional 
on the prisoner's submitting to a substituted 
punishment, which is the ordinary mode of 
mitigating the severity of the law in capital 
felonies. [LaW, Criminal.] 

Indigestion. [Dyspepsia.] 

Indicates (L&t.). The Latin title for the 
indigenous heroes of the land, who after death 
were ranked among the gods; as Latinus, 
jEneas, Romulus, and others. 

Indigo. A blue substance much used as a 
dye-stuff. It has been the subject' of much 
chemical research, and its direct and indirect 
derivatives are very numerous. The best indigo 
is obtained from an Asiatic and American plant. 
Indigofer a tinctoria. The plant is bruised and 
fermented in vats of water, during which it 
deposits indigo in the form of a blue powder, 
which is collected and dried, so as to form the 
cubic cakes in which it usually occurs in com- 
merce. Indigo is insoluble in water; when 
heated it yields a purple vapour, 'tfhich con- 
denses in the form of deep blue or purple aei- 
cular crystals termed indigotin — C ia H s 0 2 N, 
which may bo regarded as pure indigo-blue. 
When indigo is exposed to the action of certain 
deoxidising agents, it becomes soluble in alkaline 
solutions, losing its blue colour and forming a 
green solution, from which it is precipitated 
by the acids white ; but it instantly becomes 
blue by exposure to air. This white indigo 
has been termed indigogen or reduced indigo 
=C 32 H la 0 4 N*, so that in respect to ultimate 
composition, indigogen is a hydride of indigo- 
tin, and the white soluble condition of indigo 
passes into the blue insoluble condition by the 
abstraction of two atoms of hydrogen. Indigo- 
gen is best obtained by mixing 3 parts of finely 
powdered and pure indigo with 4 of green 
vitriol, 5 of slaked quicklime, and 100 of water, 
repeatedly shaking the mixture. In .about 
twenty-four hours the supernatant liquor, which 
is transparent, and of a green colour, is to be 
decanted off, and poured into dilute hydrochloric 
acid, when the deoxidised indigo is thrown down; 
but in order to prevent its absorbing oxygen and 
becoming blue, it must be most carefully ex- 
cluded from the contact of air, which may be 
effected by siphoning it off into the acid, collect- 
ing it in vessels filled with hydrogen, and wash- 
ing it with water deprived of air and holding 
in solution a little sulphate of ammonia. 

When indigo is dissolved in concentrated 
sulphuric acid, it forms a deep blue liquid, 
known to the dyers by the name of Saxon Hue. 
The great mart for indigo is Bengal, and the 
other provinces subject to a the presidency of 
that name, from the twentieth to the thirtieth 
degree of north latitude ; but it is also culti- 
vated, though not nearly to the same extent, in 
the province of Tinnevelly, under the Madras 
government ; in Java ; in Luconia, the chief of 
tiie Philippine Islands; and in Guatemala 
and the Caraccas in Central America. The 
following remarks, from the Commercial Dic- 


guhuitieB. A reprieve suspends the execution tionary, will exhibit the history of this now 
of ft judgment : a pardon avoids the judgment indispensable commodity, and the difficulties 
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with which it had to contend before it obtained [line, the re m a rk a ble regime base from which 
a permanent footing in the commerce of Europe.' 1 the celebrated coal-tar coloan ere produced. 

* It appears pretty certain that the culture of Sn4! fegeas. Indigo white. [Indigo.] 

the indigo plant, and the preparation of the Zndifelite. A name given to blue Tour- 

drug, have been practised in India from a very matinee on account of their colour, 
remote epoch. It has been questioned, indeed, Zadfatie Add. An acid obtained by 
whether the tndicum mentioned by Pliny boiKng indigo in ni tric acid diluted with an 
(Hist. Nat . lib. xxxv. c. 6) was indigo ; but, equal weight of water. It forms white crystals, 
as it would seem, without any good reason, very soluble in hot water, hut very sparingly 
Pliny states that it was brought from India ; soluble in cold water. 

that when diluted it produced an admirable Zndifatta. The sublimate obtained by 
mixture of blue and purple colours (in diluendo heating indigo. [Indigo.] 
misturam purpura caruleique mirabilem red - Zudin. A pulverulent rose-coloured body 

dit) : and he gives tests by which the genuine produced by the action of potash on sulphi- 
drug might be discriminated with sufficient sathyd, a derivative of indigo, 
precision. It is trne that Pliny is egregkrosly XMifidual (Lat. individuus, that cannot 
mistaken as to the mode in which the drug be divided). In Biology, that organic whole 
was produced ; but there are many examples which is generated, may generate, and dies, 
in modern as well as ancient times to prove Some would restrict the definition to a special 
that the possession of an article brought front mode of generation, as, e. g n from an egg or 
a distance implies no accurate knowledge of seed directly fertilised by sperm or pollen, 
its nature, or of the processes followed in its According to this opinion, su the well-grown 
manufacture. Beckmann (Hist, of Inventions , ‘mottled laurels’ (Aucuba japemca) in England, 
vol. iv. art. ‘ Indigo ’ ) and Dr. Bancroft (Pt mia- all the Aphides that swarm upon a rose-bush, 
nent Colours , vol. i. pp. 241-252) have each and, possibly, every drone of a hive, are seve- 
investigated this subject with great learning rally disentitled to be called individuals , and 
and sagacity ; and agree in the conclusion that are held to be mere parts and outgrowths of one 
the tndicum of Pliny was real indigo, and not, and the same indefinitely extended individual ; 
as has been supposed, a drug prepared from which individual, recognised as such agreeably 
the isatis or woad. At all events, there can with the restricted definition, prior to such 
be no question that indigo was imported into outgrowths, may have long been dead and 
modem Europe, by way of Alexandria, before rotten ; as, e. g., in the ease of the Aphis from 
the discovery of the route to India by the the directly fertilised germ-edt dhrmg after 
Cape of Good Hope. When first introduced, giving birth to the progeny from derivatively 
it was customary to mix a little of it with fertilised germ-cells ; and in the case of the 
woad to heighten and improve the colour of mother-bee from the primarily fecundated egg, 
the latter; but, by degrees, the quantity of in- dying after ovipoeition of the secondarily fecund 
digo was increased ; and wood was, at last, eggs from which male bees only are developed, 
entirely superseded. It is worth while, how- Nothing is needed but a recital of the conse- 
ever, to remark, that indigo did not make its qnences, to stultify the definition of an organic 
way into general use without encountering individual as 'the total result of the deve- 
much opposition. The growers of woad pre- lopement of a aingle egg or seed,' or ‘the en- 
vailed on several governments to prohibit the tire product intervening between one act of 
use of indigo ! In Germany, an imperial edict sexnal generation or direct fertilisation and 
was published in 1654, prohibiting the use of another. 

indigo, or devils dye, and directing great Individual. In the Fine Arts, that which 
care to he taken to prevent its clandestine is proper or peculiar to a single objdpt of a 
importation ; “ because,” says the edict, “ the species. 

trade in woad is lessened, dyed articles injured, Indivisibles (Lat. indivisibilis). Infinitely 
and money carried out of the country I ” The small quantities which admit of no further 
magistrates of Nuremberg went further, and division. . ’ 

compelled the dyers of that city to take an oath The method of indivisibles is the name given 
once a year not to use indigo ; which, practice to a peculiar species of calculus, invented by 
was continued down to a late period. In 1598, Cavalieri, a disciple of Galileo, and much used 
upon an urgent representation of the states of by mathematicians before the irvention of the 
Languedoc, at the solicitation of th fl woad method of fluxions or of. the differential and 
growers, the use of indigo was prohibited in integral calculus, for which it prepared the 
that province; and it was not till 1737 that way, and of which to a certain extent it supplied 
the dyers of France were left at liberty to dye the place. Its lo^ic, perhaps, is inferior to 
with such articles, flT| ^ in such a way, as they that of the infinitesimal calculus, but its results 
pleased.’ are equally accurate. Lines are considered as 

Indigo blue ex ists in fresh urine as indi- composed of points, infinite in number, surfaces 
can, which passes into insoluble indigo blue as composed of an infinity of lines, and solids 
during the fermentation of the liquid. It has again as aggregates of surfaces. Cavuben was 
also been found in cow’s milk. Indigo, when born at Milan in 1598; his Geometrta Indt- 
submitted to dry distillation, yields amongst visibilie Continuortm £c. was published at 
other products a considerable quantity of ani- Bologna in 1635. His method of indivisibles 
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was attacked by Goldinas, to whom Cavalieri 
replied in a subsequent work entitled Erercita - 
tionia Geometric a Lex, and published in 164^. 
Roberval also laid claim to the invention of the' 
method of indivisibles, but his publications on 
the subject were posterior to those of Cavalieri. 
(Mbit, de P Acad. Roy. dee Sciences , t 6 ; Paris 
1730.) 

Xndo-Snropean (compound of Indian and 
European). A term (stigmatised by Dr. R. 
G. Latham as * erroneous and inconvenient*) 
used' to include the German, Sarmatian, Graco- 
Latin, Keltic, and Skipitar 1 races ; * when 
restricted to the three first, the term Indo- 
Gertnanic is used. Such terms ‘keep their 
place, and must be 1 used, however unfit for use.* 
(Latham.) Upon the hypothesis that all the 
above nations are of common origin, the term 
Aryan has been proposed [which see]. 

Indorsement. [Exchange.] 

Inducement (Lat. induco, I lead into). 
In Law, a term used especially in various cases 
to signify a statement of facts alleged by way 
of previous explanation or introduction to other 
material facts. Averments which are mere 
inducement need not be proved so precisely as 
others. 

Induction (Lat inductio, from duco, I lead ; 
termed in Greek philosophy, tnayur/h). The 
counter-process in scientific method to deduc- 
tion, implies the raising individuals into gene- 
rals, and those into still higher generalities ; 
deduction being the bringing down of univer- 
sale to lower genera or to individuals. Every 
deduction, therefore, to be valid, must rest on 
a prior induction, which, in order that we may 
obtain logical certainty, must be a complete 
induction: that is to say, must include all 
the individuals which constitute the genus. 
This, it is evident, is impossible, so long as we 
assume the only power necessary to induction 
to be the observation of particulars ; for these 
are infinite in number ; we can never be sure 
that we have observed them all. We are there- 
fore compelled, if we are to admit the possi- 
bility of science properly so called, to allow 
the necessity of some spontaneous action of 
the understanding in every inductive process ; 
of a faculty, in short, which takes occasion 
from experience to arrive at the knowledge 
of truths not contained in that experience. 
Philosophers differ widely in the language 
under which .they convey their belief of 
this truth. Had the thing itself, however, 
been more distinctly borne in mind, we Bhould 
have been saved much useless obscurity^ in 
particular, we should have escaped that alto- 
gether futile distinction made by logicians 
between 4 perfect and imperfect induction. 1 All 
the certainty that can be obtained in physics is 
a hypothetical certainty, founded on our belief 
that the course of nature is uniform ; but the 
form of our reasoning, which is all that the 
logician contemplates, remains the same whe- 
ther the certainty be real or assumed. Speaking 
generally, wc may ascribe the developement of 
all modem science to the employment of the 
210 
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inductive method, which refuses to admit any 
fact or accept any statement or mere authority, 
and declines all evidence except that of actual 
experiment or observation, all ancient systems 
of philosophy having followed the deductive 
method, i. e. reasoning from a preconceived 
theory with which phenomena must, be made 
to fit. (Playfair, Introd Essay to the Ency. 
Brit . ; Hallam, On the Literature of, Europe, 
vol. iii. ; Mill, System of Logic.) [Logic.] 
Induction. In Ecclesiastical Law, the ad- 
mission of a clerk presented to a benefice 
to the temporalities thereof. The archdeacon 
has of common right the power to induct : other 
officers, in some cases, by prescription ; or by 
the bishop’s appointment. The form of in- 
duction is by introducing the incumbent within 
the door of the church. [Institution.] 

Induction, Blectrlcal. A body charged 
with electricity disturbs the electrical condition 
of all surrounding bodies; thus, if a sphere 
A, charged with positive electricity, be brought 

near a metallic cylinder B, the latter be- 
comes electropolar , its negative electricity 
being attracted to the end of the cylinder 
nearest A, whilst its positive electricity is 
repelled to the opposite extremity. This 
action of an electrified body upon surrounding 
matter, unconnected with it by a conductor, is 
termed induction . [Electricity.] 

Induction, Mathematical. A peculiar 
method of demonstration frequently employed 
in establishing the general truth of a proposition 
which is known to bp true in one or more 
particular cases. To illustrate the process, let 
it be required to show that is exactly 

divisible by x—y for all integral values of n. 
From the identity 

we at once conclude that if the proposition were 
true for any one integral value of n, it would be 
true for the next higher value n + 1 ; but it is 
manifestly true for n = l; hence, by successive 

induction , it holds for »** 2, 3, 4, &c in 

short, for all integral values of the exponent. 

Indnlgenoe (Lat. indulgentia). A power 
claimed by the Roman Catholic church of 
granting remission for a certain term, either on 
earth or in purgatory, of the penalty due to 
sin. The practice was first instituted in the 
eleventh century by Popes Gregory VII., Victor, 
and Urban II., as a recompense to those who 
embarked in the perilous enterprise of the 
Crusades ; but its benefits in process of timo 
extended to all who, either by donations or 
other services, contributed to the well-being 
of the church. The profligate sale of indul- 
gences first excited Luther to commence his 
warfare against the see of Rome ; and ulthough 
the traffic in indulgences has been reprobated 
by many councils, and some minor corruptions 



INDULT 

have been partially reformed, still the council 
of Trent decreed the usefulness and validity of 
such instruments, and left the whole control 
of their nature and manner of issuing them 
entirely in the discretion of the pope for the 
tiinfi being. 

Zndnlt (Lat. indultos, part of indulgeo, 
1 indulge). In Ecclesiastical Law, a peculiar 
form' of dispensation from requirements of the 
ordinary law, granted by the pope. 

Indumentum (Lat. from induo, I put on). 
In Zoology, the term is restricted in its signi- 
fication to the plumage of birds. This consists 
of the peculiar epidermic organs called feathers 
and down, with sometimes a scanty admixture 
of hair. [Fba.thbas.] The plumage is gene- 
rally more than once changed before it attains 
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niaceous and some other plants. Also the name 
of the membrane that covers the thecae or 
spore-cases in Dorsiferous ferns. 

Xnduwtae (Lat.). In Botany, the withered 
remains of leaves which, not being articulated 
with the stem, cannot fall off ; the part covered 
by them is said to be induviate. 

Inequality. In Astronomy, this term is ap- 
plied to any deviation in the motion of a planet 
or satellite from its uniform mean motion. The 
great inequality of Saturn and Jupiter is a 
variation in the orbital motions of these planets 
caused by their mutual attractions. 

The moon’s parallactic inequality is one of 
great interest, as from it the sun’s distance can 
be determined. 

Xnertes (Lat. iners, slothful). The name 


that Btate which is characteristic of the fully i of an order of birds in the ornithological 


mature bird. The period during which these 
mutations are proceeding varies from one to five 
years, and many birds rear a progeny before 
they, acquire the plumage of maturity. When 
the indumentum of the male bird differs in 
colour from that of the female, the young birds 
of both sexes resemble the latter in their first 
plumage; but when both the adult male and 
femal3 are of the same colour, the young have 
then a plumage peculiar to themselves. In 
some species the adult birds have a plumage 
during the breeding season decidedly different 
in colour from that which they bear in winter : 
in these ases the young birds differ in colour 
from both parents, and have a plumage which 
is intermediate in its general tone to that of 
the two periodical states of the parent birds, 
and bearing indications of the colours to be 
afterwards attained at either period. 

The changes in the colour of the plumage of 
birds' are effected either by a total moult of the 
old and the acquisition of new feathers ; or by 
a partial moult, and the admixture of new 
feathers with a certain proportion of the previous 
plumage ; or on the bird’s obtaining a certain 
number of new feathers without shedding any 
of the old ones * or, lastly, by the fully formed 
feather itself becoming altered in colour. The 
last two changes take place in the adult birds 
at the approach of the breeding season. The 
change of colour of a fully developed feather is 
produced either mechanically by the wearing 
away of the lighter coloured tips, which exposes 
the brighter tints of the plumage beneath, or 
by some internal chemical or vital influence 
upon the colouring matter of the feather itself; 
the latter change begins at that part of the 
web nearest the body of the bird, and gradually 
extends outwards till it pervades the whole 
feather. 

XnAus. In Astronomy, the Indian, one of 
the constellations. 

Zndunttl Xaimestone. A fresh- water lime- 
stone found in Auvergne, abounding in the in- 
dnsiffi or cases of the larvae of Phryganea , great 
heaps of which have been incrusted by hard 
travertin and formed into rock. 

Xndasium (Lat. from induo). In Botany, 
the cup that surrounds the stigma of Goode- 
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system of Temminck, including the dodo and 
apteryx. 

Xnertla . (Lat. from iners). This term is 
used to denote the principle or law of the 
material world, that all bodies are absolutely 
passive or indifferent to a state of rest or mo- 
tion, and would continue for ever at rest, or 
persevere in the same uniform and rectilinear 
motion, unless disturbed by the action of some 
extrinsic force. The ancients attributed to 
matter a certain inaptitude or reluctance to 
motion; but that a body in motion required 
the operation of an extrinsic cause to bring 
it to rest was first stated by Galileo. Kepler, 
conceiving the disposition of a body to main- 
tain its motion as indicating an exertion of 
power, prefixed the word vis ; and the Com- 
pound expression, w imertim, though less accu- 
rate, has been generally retained. Inertia is 
one of the inherent properties of matter, and 
unceasingly recalled to our observation in every 
incident of life. 

Xnertla, Moment ot In Mechanics, the 
sum of the products of the masses of the particles 
of a body into the squares of their respective dis- 
tances from a given axis is called the moment of 
inertia of the body with respect to that axis. 
Thus if dm denote the element of mass, and r 
the distance of this element from the axis, tho 

moment of inertia will be if the in- 

tegration be extended to all particles of the 
body. If we denote byM=s j dm the whole 
mass of the body, 


that M ) 


the 


and determine k 

h 9 **'j'r*dm f then k is termed 

radius of gyration or arm of inertia ; it is the 
distance from the axis at which a material 
particle, whose mass is equal to that of the 
body, must be placed in order to have the 
same moment of inertia. The principal mo- 
ments of inertia with reference to any point of 
a body are its moments of inertia with respect 
to the principal axes passing through that 
point. Calling them A, B, ana C respectively, 
and denoting by H tho moment of inertia with 
respect to any other axis through the same 
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point, inclined to the principal axes at the an- 
gles a, 0, 7, respectively, then 

H=A eos*a + B cos 9 0 + Ceos*?. 

The rotation axes for which H is constant are 
clearly the generators of a quadric cone called 
the cquimomental cone . If H 0 represent the 
moment of inertia about an axis passing through 
the centre of gravity and parallel to that which 
corresponds to H, and h denote the distance 
between the two axes, then 

H-H 0 + MA* 

ao that of all parallel axes the moment of 
inertia is the least for that which passes 
through the centre of gravity, and it is the 
same for all parallel axes which are equidistant 
from that centre. Knowing the principal mo- 
ments of inertia, A 0 , B 0 , C 0 , with respect to 
the centre of gravity, therefore, the moment of 
inertia with respect to any axis whatever is 
given by the formula 

H * A® cos *« + Boreas 9 #* C 0 «» a 7 * 31**. 
The elEpsaid whose :oeacte is at any print 0, 
whose samHBxes have the same directions as 
the principal axes, «nd acre inv er sely propor- 
tional to tiie principal radii Of gyration at O, 
is called the momenta l el lipeoid at that point, 
or the central momenta! euipscAd if the point 
O coincides with the centre of gravity . The 
of each radios vector of a momenta! 
is inversely proportional to the mo* 

> of inertia re&sfccve to that radios vector, 
as axis of rotation. The polar reciprocal, 
with respect to a eadm concentric sphere, of 
a —oment a l ellipsoid is termed an ellipsoid 
of gyration; it is eoaxal with the momenta! 
ellipsoid, and has the principal radii of gyra- 
tion for semi-axes. The radii vector— of the 
central pedal of this ellipsoid of gyration are 
precisely equal to the rami of gyration relative 
to axes of rotation which coincide with the said 
vectores. 

The above equimomental cone is not to be 
confounded with what Prof W. Thomson h&s 
called the equimomental swrfaoe (Cambridge 
and Dublin Mathematical Journal, voL i). 
This is the locus of all points at which one of 
the principal moments of inertia has a giver 
constant value, H=M* B . It is a surface of 
tiie 6th order whose equation is 

y 

r" + «*—** r* + 6 9 — k* 

+ r ^ + c *-* 9 "*• 

where a, b, care the principal radii of gyration, 
and 

r , »* 1 +y* + j r* 

Xnesoutcheon (Lat. scutum, a shield ). In 
Heraldry, a species of ordinary, being an es- 
cutcheon placed upon the fe— point [Pass] ; 
and containing, it is said, the third part when 
charged, the fifth when otherwise. All es- 
cutcheons borne within escutcheons are by 
some heralds called by this name. 
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In fa ll ibility (Lat. in, neg., and fallo, / 
deceive). This attribute is claimed by the 
church of Borne in matters of faith, but denied 
by Protestants. The church of England declares 
in her 19th Article: ‘ As the church of Jeru- 
salem, Alexandria, and Antioch have erred f so 
also the church of Borne hath erred, not only 
in their living and manner of ceremonies, but 
also in matters of frith/ Among the Roman 
Catholics themselves there is a difference of 
opinion as to where this presumed infallibility 
rests, whether in the pope himself or in 
general councils. 

Xnfknt (Lat. infans, literally speechless, 
like the Greek rfrrtos). In Law, a person 
under twenty-one years of age. He is not 
considered in law as having Sufficient ability 
to contract, and is protected from his own im- 
providence and the artifices of designing per- 
sons by his not being liable for any engage- 
ments into which he may have entered, except 
for necessaries suited to his condition in life. 
Of his contracts, howover, many are not abso- 
lutely void, but only voidable; and though 
they cannot be enforced against him, yet he 
may, if he do not choose to avoid them, en- 
force them against another, and may always 
confirm them on the termination of hie minority. 
He is in general responsible in damages far 
torts committed by him, as for slander, or 
assault His responsibility for crimes van- 
according to his age and discretion: under 
seven yean of age he cannot be guilty of 
felony U between seven and fourteen a pre- 
sumption arises that he is doli incapax; but 
this presumption may be repelled by proof that 
he could plainly distinguish between good and 
evO, and he may then suffer death — a felon ; 
and after fourteen he is in general as amenable 
to punishment as a person of foil age. 

His disabilities, many of which are in the 
nature of privileges, and established for his 
protection,- are numerous : Jie cannot fill any 
office connected with the administration of 
justice, or sit in parliament; he cannot be 
an executor, nor appear in cofirt by attorney. 
The consent of parents or (guardians, or of the 
Court of Chancery, is requisite to his marriage. 

Isftuit Baptism. The practice of bap- 
tising , infants, adopted from early Christian 
usage, with the presumed warrant of Scripture 
(St. Mark x. 13), by the Roman Catholic, the 
Greek, Anglican, and by the greater number 
of Protestant churches. It is rejected by the 
Baptists, more properly called Anti-p— do- 
baptists. [Anabaptists.] 

Xnffcdte, Inftata, The titles borne by 
the younger sons and the daughters of a king 
of Spain, the eldest son being styled Prince of 
Asturias. It is found in a document of the 
year 999, applied to the sons of King Vere- 
mont IL It appears, however, to have been 
anciently given to all hidalgos. (Quart. Re «. 
voL brii. p. 104, where the leader is referred to 
the * Ley de Pakulas/ 1, 2 . ) The word childe 
was similarly used in England in the middle 
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Infentlolde or Cblld-nrarfier. By the law 

of England, infanticide is placed upon the same 
footing with other homicide. By 24 & 25 Viet, 
c. 100, a person indicted for the murder of a 
child may, if acquitted of the murder, be con- 
victed of the misdemeanour of secreting the body 
of the child to conceal its birth. To administer 
poison, or use other means to procure the 
miscarriage of a woman great with child, is 
also a felony by the same statute (c. 69). 
The exposure of new-born infants, particularly 
females, is a common practice among many 
savage nations at the present day, and espe- 
cially prevalent among tne Chinese. According 
to Loid Macartney, the number of infanticides 
committed in Pekin alone exceeds 20,000 a 
year. In some countries polyandry is the re- 
sult of this practice. 

infan try (Lat. infans, used in the middle 
ages in the sense of boy or servant : as 
during the middle ages servants went on 
foot, while the knights rode on horseback, 
infanteria became the name of foot soldiers 
in general). Among the ancient Greeks and 
Romans, the infantry constituted the chief 
strength of an army ; and, with the exception 
of that period in European history during which 
the institutions of chivalry prevailed, when the 
tournament with its gay appendages engaged 
the attention of all the powerful nobles, and thus 
imparted to the cavalry a factitious importance, 
it lias generally been regarded as the principal 
military arm. Since the institution of stand- 
ing armies this has been peculiarly the case. 
From the period of the.Conquest down to the 
reign of Henry VIII. the infantry of this 
country consisted of the inferior vassals of the 
feudal tenants, and from the cause above re- 
ferred to was neglected both in discipline and 
accoutrements; but the connection of that 
monarch with Charles V. of Germany and 
Francis I. of France, whose rivalry in arms had 
introduced great improvements into this arm, 
was the means of directing attention to the 
defects of the English infantry, and paved the 
way for the introduction of that system of dis- 
cipline which after the lapse of three centuries 
has now brought it to perfection. The infantry 
of the British army comprises, exclusively of 
the native Indian troops, 3 regiments of guards, 
109 regiments of the line, a rifle brigade, and 
1 1 colonial regiments and corps. Of the regi- 
ments of the line 83 have each 1 battalion, 25 
have 2 battalions, and the 60th and rifle bri- 
gade 4 battalions each, in all 141 battalions, of 
which 8 are rifles and 12 Highland. There are 
11 battalions of light infantry, and 9 of fusi- 
liers. The last 9 regiments are formed from 
the troops of the late East India Company. 
[Ahmt.] 

Infection. [Contagion.] 

Xnfeftment,' [ Infeud ation.] 

Snferftae (Lat.). Sacrifices offered by the 
Greeks and Romans to the Dii Manes, or the 
souls of deceased heroes, or any person whose 
memoiy was held in veneration. These sacri- 
fices consisted of almost every kind of offering, 
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and were instituted on the ninth and thirtieth 
days after interment 

Inferior (Lat-.). In Botany, a term given 
to a calyx distinct from the ovaiy, as in SiUne ; 
or to an ovary which adheres to the calyx, 
as in the myrtle. It is, in Dr. Lindley’s judg- 
ment, a bad expression, though commonly em- 
ployed ; the French Bchool have substituted for 
it tne words nonadherent and adherent . 

Inferior Oolite. A fine and useful series 
of strata containing beds of freestone of oolitic 
structure, much worked At Dundry and other 
places near Bristol, and also near Chelten- 
ham, and forming part of the lower division 
of the Oolitic series of England, is recognised 
by English geologists under this name. The 
beds pass downwards into the Lias, and the 
intermediate deposit is often Bandy. The 
Inferior Oolite is separated from the Great 
Oolite, which contains much better freestone, 
by the Fuller's earth and Stonesfield slate. 

The Inferior Oolite is a local subdivision, 
not important out of England, though recog- 
nisable in Normandy. Several species of 
shells, chiefly bivalves, are regarded as locally 
characteristic of it Although the Inferior 
Oolite is separated from the Lias by the Dundry 
beds already mentioned, the fossils seem to vary 
in little more than the inevitable difference 
between clays and limestones. [Oolite, Gbeat.] 

Infero-brancfriata. (Lat. inferos, lower ; 
Gr. ftpdyxM, gills). An. order of Gastropods, 
characterised by the position of the gills, 
which are situated beneath the produced mar- 
gin of the mantle; they consist of two long 
series of leaf-shaped vascular organs. This 
order comprehends, in the system of Cuvier, 
two genera, Phyllidia and Diphyllidia. 

Infeudation. In Feudal Law, the pie-ri ng 
in possession of a fee or freehold estate. 
[Fief.] In English Law, the term was some- 
times used to designate the granting of tithes 
to laymen. 

Infinite and Infinitesimal (Lat. infini- 
tus, not bounded). An infinite quantity de- 
notes one which is greater than any assignable 
quantity ; an infinitesimal quantity, one whose 
magnitude is less than that of any assignable 
quantity. The greater the number of parts 
into which a finite magnitude is divided, and 
the less each part becomes, the process of 
division being conceived to be continued inde- 
finitely, we say that the magnitude consists of 
an infinite number of infinitesimal elements. 
Proper precautions being taken, this conven- 
tion leads to no erroneous results, and greatly 
simplifies our enunciations. The precautions 
consist in carefully observing the manner in 
which a proposed quantity may become infinite 
or infinitesimal ; for the ratio of two magni- 
tudes, each of which is infinite or infinitesimal, 
in the above sense, may be either finite, in- 
finite, or infinitesimal Thus the sine and 
tangent of an angle both diminish as the 
angle diminishes, and approach a ratio of 
equality. The sine and versed sine also dimi- 
nish, individually, as the angle diminishes, but 
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(he ratio of the first to the second increases | 
under the same circumstances, and finally 
oeeds any assignable ratio, in other words 
becomes infinite. We are thus led to the con- 
sideration of infinities and infinitesimals of 
different orders. The evanescent versed sine 
would be said to be an infinitesimal of the 
second order in comparison with the infinitely 
small sine. The symbols for infinitely great 
and small quantities 'are oo and 0 ;»and from 
the above remarks it will be at once seen in 
what manner we must interpret such expres- 
sions as — = oo and — **0. where a denotes 
0 oo 

a finite magnitude; as also in what sense 

— and *, 0°° &c. are indeterminate. With re- 
0 00 

ference to these symbols, it must be borne in 
mind alsc^that whereas we have an absolute 
zero, »when one of two equal magnitudes is 
subtracted from the other, we have no absolute 
infinity. 

The infinitesimal calculus is simply the 
! inferential calculus propounded, in Leibnitz’s 
manner, according to the theory of infinitesi- 
mals. The geometrical method of infinitesi- 
mals is another application of the B&me prin- 
ciples, and is* of the greatest utility. Curves 
are therein considered, as polygons possessing 
an infinite number of infinitesimal sides. The 
term infinity occurs frequently in modern 
geometrical phraseology, and when properly 
understood is not only convenient, but advan- 
tageous, through the uniformity of enunciation 
which is thereby secured. 

Thus two parallel right lines are said to in- 
tersect in an infinitely distant point, in order 
that they may be included in the general law. 
The infinitely distant* points of a plane are 
considered as situated m a right line, the line 
at infinity or intersection of any two parallel 
planes. Again, the infinitely distant points of 
space may be regarded as situated in the plane 
at infinity , and so on. 

The metaphysical difficulties inseparable 
from the present subject are ably discussed in 
a paper by Prof, de Morgan ( Transactions of 
the Cambridge Philosophical Society , voL xi. 
parti.). 

Infinitive Mood. In Grammar, that 
inflexion of the verb which expresses the con- 
ception merely, without affirming or denying it, 
of any subject.. [Grammar.] 

Znflrmary (Lat infirmus, weak). An hos- 
pital for the reception of the sick poor, either 
supported by the public, or endowed by bene- 
volent persons with funds to defray the neces- 
sary expense. Establishments bearing this 
name are not uncommon in all considerable 
towns of the British empire. [Hospital.] 
Inflammation (Lat. inflammatio, an in- 
flaming). In Pathology, this term is applied 
to redness and heat of some part of the 
body, attended by pain and swelling: the 
vascular action of the part being increased. In- 
flammation terminates either in resolution , sup- 
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puration , ulceration , or gangrene , according to 
the constitution of the patient and the nature 
of the cause which gave rise to it. 

Xnflexed (Lat. mfiexus, part of inflecto, I 
bend). In Zoology, when a part is bent inwards. 

Inflexion (Lat. inflexio, a bending). In 
Grammar, that process which modifies declinable 
words in languages where the pronominal and 
predicative roots may be so combined as to 
form one word. This cannot take place in 
radical or monosyllabic languages like the 
Chinese, or the agglutinate languages of the 
Turanian family. Hence, the Semitic and 
Aryan tongues are called inflexional . Thus in 
the Latin future amabo , or the Greek future 
rwr-a-w (rttycu), the inflexion is supplied by the 
auxiliary verb bhu, to be, and as, to be, while 
the termination, which is pronominal, varies 
according to the person; amabo, amabis, amabit, 
&c, [Grammas ; Future Tense ; Imperfect 
Tense; &e.] 

Inflexion. In Optics, the same as diffrac- 
tion ; or that property of light by reason of 
which, when it passes very near the borders of 
an opaque body, it is turned from its rectilinear 
course. [Diffraction and Light.] 

ZtaflexlODf Point of. In Geometry, the 
paint of contact of a stationary tangent ; that 
is to Bay, a point at which the curve passes from 
one to the other side of its tangent, and towards 
which it always turns its convexity. It is some- 
times called a point of contrary flexure. The 
points of inflexion of a curve are always 
situated on its Hessian, which is another curve 
of the 3(«-2) th order, so that in general 
there are 3n(n— 2) such points on a curve 
of the n* order. Should the latter possess 
double points, however, this number will he 
diminished. [Stationary Tangent and Sin- 
gularities of a Curve.] 

The term point of inflexion , in an extended 
sense, indicates any point at which the tangent 
meets the curve in an odd number cf consecu- 
tive points, since under suclr circumstances the 
curve will always pass from one to the other 
side of the tangent. When the tangent has 
four or any higher even number of consecutive 

S oints in common with the curve, the latter 
oes not pass to the other side, and the point is 
distinguished as & point of undulation. 
Inflexional Tangent*. In the theory 
of surfaces, the two lines, each of which, at 
their intersection, meets the surface in three 
consecutive points. They are imaginary, real, 
or coincident, according as the point is an 
elliptic, hyperbolic, or parabolic one. They 
coincide, in fact, with tne asymptotes of the 
indicatrix, and each represents a pair of co- 
incident conjugate tangents. [Indicatrix.] 
The term inflexional tangent appears to have 
been first employed by Dr. Salmon in his 
Analytical Geometry , and was evidently sug- 
gested bv the fact that each such tangent 
touches tne section made by any plane through 
it at a point of inflexion. An inflexional 
tangent must be regarded as a double tangent 
line to the surface, since it joins the first to the 



INFLORESCENCE INFUSORIA 

Beeond, as well m tho second to the thud, _ of Xnftasoffln (Lat. infundo, 1 pour in'). A 

the three consecutive points coincident with name applied by Otto Fr. Muller to an assent* 
that of contact. Through an arbitrary point blage of microscopic animalcules which are for 
in space there can in general be drawn the most part developed in infusions of decayed 
n(n— 1)(»— 2) inflexional tangents to a but- animal and vegetable substances. Some of 
face of the n* order. these minute organised beings were known to 

Xnfl oresoence (Lat inflorescere, to begin Linnsens, and were placed by him at the end of 
to blossom). The general arrangement of the the class Vermes , in a genus which he denoml* 
flowers upon a stein or branch. It consists of nated Chaos , Miiller, who made the Infusoria 
the following principal kinds : viz. the- spike, a subject ef special study, discovered numerous 
the raceme, the panicle, the capitulum, the distinct genera and species, which he named 
umbel, and the cyme ; each of which is men- and classified according to their outward form, 
tioned in its place. Gmelin and Lamarck introduced Muller's dis- 

Xnflueosa (as if produced by the influence coveries and classification of the Infusoria into 
of the stars). An epidemic catarrh , generally their systems without any particular modifica- 
attended by languor, headache, quick pulse, ana tion. Cuvier, in 1829, observes, that ‘Natura- 
febrile symptoms, which often run very high, lists usually dose the catalogue of the animal 
and assume a variety of aspects, dependent upon kingdom with beings so extremely minute as to 
the season and other causes. The possibility be invisible to the naked eye, and which have 
of the existence of some highly poisonous been discovered only since the invention of the 
and irritating vapour, though in very minute microscope has unveiled to us, as it were, a new 
quantity, as the exciting cause of influenza, has world. Most of them present a gelatinous body 
been suggested by Dr. Prout. It may possibly of the greatest simplicity, and for these this is 
be of volcanic origin ; and such a substance as undoubtedly the situation ; but authors have 
seleniuretted hydrogen, the effects of which, placed among the Infusoria animals apparently 
even in extremely minute quantity, are highly much more complicated, and which only resem- 
deleterious, might perhaps account for some of ble them in their minuteness and the dwelling 
the phenomena of this extraordinary disease. in which they are usually found.’ These 
Information (Lat. informatio, an outline higher-organised Infusoria were placed by 
or sketch). In Law, an accusation exhibited Cuvier at the head of the class in a distinct 
against a defendant for some criminal offence, order, under the name of Rottfera, a name 
not on the oath of jurors, but on the special which has subsequently been retained. Cuvier 
allegation of an officer empowered to exhibit attributes to these animalcules a mouth, a 
it. Criminal informations are either partly at stomach, an intestine, and an anus ; and no- 
the suit of the king and partly at that of a tices the prominences on the anterior part of 
subject, namely such as are brought upon the body, which some observers had regarded 
certain penal statutes at the suit of common as eyes. The anterior lobated organ and its 
informers; or wholly at the suit of the king, vibratory denticulations, the successive action 
These are of two sorts : 1. Those filed ex of which gives to the organ the appearance of 
officio by the attorney-general — a proceeding a swiftly rotating wheel, forms the main external 
resorted to in the case of some particular mis- character of the order. Cuvier includes in the 
demeanours of a public nature, as libels and order Rotatoria the genera Furcularia , Lam. ; 
various other 1 , offences concerning the pub ic Vaginicola , Lam. ; Tubicolaria, Lam. ; Brachio - 
government ; ail(£2. Informations filed at the nus, Muller. 

6uit of the master of tho crown office, which The investigations of Ehrenberg, with the 
lie for some gross and notorious misdemeanours, aid of a microscope superior to that of his pre- 
ss riots, batteries, libels, &c., not immediately decessors, have brought to light many additional 
tending to disturb the government. organs and complexities of structure in the 

Informed fetors (Lat. Infomes Stellas). Rottfera, besides several genera and species 
In Astronomy, stars not included in any of before unknown ; and since these researches 
the constellations. [ConstklIxtio-n . ] naturalists have generally regarded the Rotifera 

loflalapsartMU (Lat. infra, below, and as a distinct class of Invertebrate, which Pro- 
lapsus, a fall). In Ecclesiastical History, a feasor Grant has placed in the Articulate sob- 
sect of Presbyterians who maintain that God kingdom, and Professor Owen the Nimato- 
has created a certain number of human beings neura, or higher division of Cuvier's Iladiat* 
only to'be damned, without allowing them the For the character, subdivision, and organisation 
opportunity of salvation even if they chose to of the Rottfmu* see that word. . 
embrace it. They are thus designated because The second order of Infusoria in Cuvier s 
they hold that the decrees of Goa were formed system is denominated Hovwgcneu ; % term 
infra lapsum , after His knowledge of the fall, sufficiently expressing the inadequate ideas 
and in consequence of it. [Supra lapsablans.] current at that recent period respecting their 
Xnftundltrallform (Lat infundibulum, a organisation. Cuvier says, ‘ The body of the 
funnel). A and Anatomical term, Homogenea presents neither viscera nor other 

signifying funnel-shaped. The infundibulum complication, and is frequently destitute of even 
of the brain is a canal proceeding from the the appearance of a mouth.’ Ehronbi rg Ins 
lower and anterior part of the third ventricle since shown not only that they have really 
of the brain to the pituitary gland. | a mouth, but that the greater part of the 
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Homogen&a of Cuvier possess a digestive cavity 
complicated with many csecal cavities like 
stomachs; and accordingly proposes to name 
the order Polygastrica. True Infusoria of this 
class have, internally, a part called nucleus 
and a contractile vesicle ; they are externally 
provided with vibratile cilia. Cuvier includes 
in his second order of Infusoria the genera Ur- 
ceolaria , Lam. ; Trichoda, Leucophra, Kerona , 
Himantopus , Cercaria, Furcocerca, Vibrio , Pro- 
teus, Volvox, and Monas. As the polygastric 
structure has not been detected in any species 
of Cercaria, but as, on the contrary, some 
species, as Cercaria lemrue, possess a simple 
alimentary canal, this genus, together with the 
Vibrionidee, which all possess a straight and 
simple alimentary canal, have been removed 
from the Infusoria, and classed by Professor 
Owen with the lower Vermes, including the 
Entozoa. 

Thus the animals of infusions, although of 
comparatively simple organisation, yet manifest 
at least three distinct types of structure, and 
are referable to three different classes of ani- 
mals ; many, moreover, have been proved to be 
embryos of algse. 

Many genera of Infusoria are protected by 
an external silicious case. The observations 
which Ehrenberg had made on the modifications 
of the form and surface of these cases of the 
existing Infusoria led to his capital discovery 
of their remains in a fossilised state. The 
mineral called Polier- sc heifer, used for a long 
period in the arts for polishing metals and 
other substances, was first discovered to be 
composed of myriads of the microscopic flinty 
cases of polygastric Infusoria belonging to the 
genera Gatllonclla, Bacillaria , Liatoma, &c. 
Whole strata of considerable extent and thick- 
ness have since been found to consist almost 
exclusively of the fossil remains of Infusoria. 

Inga (the South American name for one of 
the species). A Leguminous genus of South 
American trees belonging to the suborder 
Cmsalpinice . They have pinnated leaves, and 
in many cases handsome flowers. The white 
pulp contained in the pods of l. Feuillei is eaten 
in Peru, as is that of I. spectabilis and others 
in Panama; while that of the West Indian 
L vera is purgative. 

Xngluviea (Lat. a crop). The crop or 
dilatation of the cesophagus, in which the food is 
accumulated and macerated, but not digested. 
It is largest in the Gallinaceous birds and 
pigeons, but exists in certain birds of prey : 
also in the flamingo, and others. 

Ingot. A word of doubtful origin, signi- 
fying chiefly the small masses or bars of gold 
and silver intended either for coining or ex- 
portation. 

Ingrafting. [Grafting.] 

Xngrailed. In Heraldry. [Engrailed.] 

Xngroaslng. [Engrossing; Forestalling.] 

Inguinal (Lat. inguinalis, from inguen, 
the groin). Appertaining to or situated in or 
near the groin : as inguinal artery , inguinal 
hernia , &c. 


INHIBITION 

Inhabitant (Lat inhabitant part, of in- 
habito, I dwell in). In Law, a word' used 
in various technical senses. Thus a person 
having lands or tenements in his own posses- 
sion is an inhabitant for the purpose of repair 
of bridges, wherever he may reside ; but for 
purposes of personal service the inhabitant 
must necessarily be a resident. For the 
purpose of the poor rate, the word means a 
person residing permanently and sleeping in 
the parish. Where the right of voting was for- 
merly in inhabitant householders, a variety of 
divisions in committees of the House of Com- 
mons, in some instances conflicting, took place 
on the point. But it appears to be generally 
understood that an inhabitant is one who keeps 
a house in his own occupation, either personally 
residing in it, or having it occupied by servants 
and ready for his residence ; having what is 
termed the animus revertendi, or intention to 
return. 

Inhalation (Lat. halo, I breathe). The 
drawing of air, gases, or vapours, into the 
lungs. Many substances are medicinally ap- 
plied in this form, by means of an inhaler, an 
instrument so contrived as to admit of the 
inhalation of a variety of vapours mixed more 
or less with atmospheric air. The steam of 
hot water, the vapour of tar, of ether, of 
chloroform, of iodine, chlorine, &c. may be 
thus administered. 

Xnharmonical Relation. In Music, that 
in which a dissonant sound is introduced. 

Inheritance (Lat. b acres, an heir). In 
Law, an estate or real property which a man 
has to himself and Kis heirs, or the heirs of his 
body, &c., is termed a freehold of inheritance. 
[Fee Simple ; Fee Tail.] 

Inheritance, &av of. In Physiology. The 
law by which individuals invariably, to a certain 
extent, transmit their forms and peculiarities to 
their offspring. The existence of this law has 
been impugned by Mr. Buckle, but it is satis- 
factorily borne out within certain limits by 
the phenomena known to stud-masters, sheep- 
farmers, and pigeon-fanciers, who are able to 
produce almost any form designed, within the 
limits of the specific characters of the indi- 
vidual. No satisfactory theory has yet been 
offered to physiologists to define which are the 
faculties transmitted by the male and the female 
parents respectively to their progeny. (Prosper 
Lucas, TraitS sur UHlr&diU.) 

Inhibition (Lat. inhibitio, from inhibeo, 1 
restrain). In Ecclesiastical Law, a writ, com- 
monly issuing out of a higher court Christian, 
to forbid an inferior judge from further pro- 
ceeding in a cause before him ; being analogous 
to a prohibition issuing out of one of the king*s 
superior courts of justice. 

Inhibition. In Scottish Law, a species of dili- 
gence : i. e. process. It is a writ m the king’s 
name, passing under the signet, whereby a 
debtor is prohibited from contracting any debt 
which may become a burden on his heritable 
property in competition with the creditor at 
whose instance the inhibition is taken out; and 
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from granting any deed of alienation, &e., to 
tiie prejudice of the creditor. The heir of tht 
debtor is not affected by the inhibition of his 
ancestor. Other species of inhibition are, that 
of a husband against his wife, intended to 
signify that her superintendence over domestic 
affairs has ceased, on which his liability for 
domestic expenditure contracted by her also 
ceases ; and inhibition of tithes or teinds. 

Xnis (perhaps from the same root with Or. 
yrjffos, and Lat. insula, an island ). An Irish 
word signifying island, nsed as a prefix to the 
names of some islands on the coast of Ireland, 
and of several towns situated on lakes or rivers in 
the same country ; as Inisfallen/Iniskilling, &c. 

Initial Velocity. The velocity of a pro- 
jectile at the instant after leaving the muzzle 
of a gun. [Gunnery.] 

Initiative (Lat. initium, a beginning ). In 
Politics. In legislative assemblies constituted 
so as to comprise more than one chamber, or 
more than one distinct and coordinate power, 
that branch of the legislature to which belongs 
of right the power to propose measures of a 
particular class is said to have the initiative 
with respect to those measures. Thus in Eng- 
land all propositions for taxing the subject, 
whether directly or indirectly, must begin in 
the Commons ; a usage which has been adopted 
in most modern constitutions. On the other 
hand, there are some private bills which by 
custom originate in the Lords ; and one bill, 
that, namely, for a general pardon, is proposed 
in the first instance by the crown. Jn France, 
by the charter of 1830, the three branches of 
the constitution enjoyed like privileges in pro- 
posing laws; but custom generally conceded 
the initiative to the Chamber of Peers, except- 
ing in the case of money bills, which must, 
as in England, originate with the Chamber of 
Deputies ; and the same principle is preserved 
in the modern legislature. 

Injection (Lat. injectio, from injifio, I cast 
in). The process of introducing a jet of cold 
water into the condensing chamber of a low- 
pressurQ engine, for the purpose of hastening 
the production of a vacuum. 

Injection. A liquid thrown into a cavity of 
the body by means of a bladder, syringe, or 
elastic bottle. Injections thrown into the rectum 
are called enemata, or clysters (from Gr. k\v(oo, 
l wash). 

injunction (Lat. injunctio). In Law, a 
writ which issues under the seal of a court of 
equity. It is defined by Story, 'a judicial 
process, whereby a party is required to do or 
to refrain from doing a particular thing, ac- 
cording to the exigency of the writ,’ granted in 
various cases, where the court thinks fit to in- 
terfere on equitable grounds with the acts of 
parties, or with the course of other jurisdictions. 
Thus injunctions are granted under certain 
circumstances to stay proceedings at common 
law ; to restrain the negotiation of notes and 
other securities ; to restrain parties from the 
commission of waste; to preserve property 
which is in course of litigation, &c. Injunc- 
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tions are also granted to direct parties to quit 
possession of lands, &c. after a decree. Dis- 
obedience to an injunction is punishable as a 
contempt of the court from which it issues. 
By the Common Law Procedure Act, 1854, 
courts of common law were for the first time 
empowered to grant writs of injunction in 
certain cases. 

Ink (Ger. ; Dutch inkt ; Fr. encre, perhaps 
from the Gr. fyteaucrov : Wedgwood, s.v.). Tne 
colouring matter of common writing ink is 
the tannogallate of iron, which is suspended in 
water by gum arabic ; a little logwood is some- 
times added to deepen and improve the colour. 
A good writing ink is made as follows : Take 
six ounces of finely bruised galls, four ounces 
of gum arabic, four ounces of green vitriol, and 
six pints of soft water. Boil the galls in the 
water; then add the other ingredients; and 
mixing the whole well together, keep it in a 
well-corked bottle, occasionally shaking it. In 
two months’ time ‘carefully pour off the ink 
from the residue into glass bottles, which 
should be well cocked ; a few doves, or a drop 
or two of creasotfe, put into each bottle, prevent 
moulding. The addition of a little sugar to 
ink gives it a gloss, and prevents its drying 
rapidly and perfectly ; so that it is generally 
used in what is called copying ink. Indian 
ink is a compound of very fine lampblack and 
size. It cannot, like common writing; be re- 
moved by acids; but as it does not bite or 
sink into the paper, it may generally be wiped 
off with a moist sponge, printing ink is made 
with boiled linseed or nut oil and lampblack. 
Red ink is a solution of alum coloured with 
brazil wood. Boil two ounces of brazil wood, 
half an ounce of gum arabic, and a quarter 
of an ounce of alum in a pint of water for 
ten minutes; strain the decoction, and set 
it aside to clear. Ammoniacal solutions of 
cochineal are also nsed as red inks. Sym- 
pathetic inks are compounds which, when 
written with, will remain invisible till heated : 
solutions of cobalt thus become blue or green ; 
lemon juice turns brown ; and a very dilute 
sulphuric acid blackens. Marking ink is 
made as follows : Dissolve one drachm of lunar 
caustic (fused nitrate of silver) in half an ounce 
of water previously thickened with a little sap 
green : write with this upon the linen previously 
prepared for its reception by the application of 
a weak solution of carbonate of soda thickened 
with a little gum arabic, and suffered to dry 
upon the linen. A good marking ink requiring 
no preparatory application may be made as 
follows : Take nitrate of silver and bitartrate 
of potash, of each one ounce ; solution of am- 
monia, four ounces*; archil, half an ounce; 
honey, three drachms; compound tragacanth 
powder, one drachm and a half Bab the 
nitrate of silver and the tartar together, and 
then add the other ingredients. Linen marked 
with this ink requires to hare a hot iron passed 
over it ; or the part marked may be held to the 
fire till the marks blacken. (Gray’s Supplement 
to the Pharmacopeia. 



INLAND SEAS INOCULATION OF GRASS LANDS 


Inland Serna. In various parts of the 
world there are large tracts of water enclosed 
or nearly enclosed by land, and only com- 
municating with the sea by narrow channels 
called strait*. When the communication with 
the ocean is somewhat wider than deserves the 
name of strait, the sea is generally called a 
Gulf, and when very wide indeed it becomes 
a Bax. When the waters are so nearly en- 
closed as to communicate with the sea only 
by a river, they are called Lakes. [See those 
separate articles.] 

Of all inland seas, properly so called, the 
Mediterranean is the most important, and 
the Baltic comes next. The Caribbean Sea 
is indeed larger than either, bnt it is less com- 
pletely detached. All these are described sepa- 
rately. The Black Sea and the Caspian are 
remarkable, but the former is a sea within a 
sea, and the latter a lake. The Sea of Ok- 
hotsk, between North-eastern Asia and the 
Kurile Islands; the Sea -of Japan, between 
the Asiatic coasts and the islands of Japan ; 
the Yellow Sea and the China Sea, also on 
the same coast, are examples more or less 
striking of the same semi-enclosed pieces of 
water. The Bed Sea is a singular strip of 
enclosed water, and is described in a separate 
article. 

Innocents' Bay. In the Calendar, a festi- 
val celebrated on the 28th of December, in 
commemoration of the infants stated in the 
Gospel of St. Matthew to have been murdered 
by Herod the Great. 

Xnnominatnm (Lat in, neg., and nomen, 
a name ; without a name). Each of the lateral 
bones of the pelvis is called os innominatum ; 
because the three bones of which it consists | 
originally, namely the ischium , the ilium , and ; 
the pubis , or the hip bone, the haunch bone, 
and the share bone, grow afterwards together 
so as to form what appears to be a single bone, 
which is thus left nameless. 

Inns of Coart. Four collegiate societies 
established in London. Every candidate for 
the rank of barrister-at-law is obliged to be 
admitted a member of one of these societies, 
and submit to its regulations as a student. 
These are: 1. The Inner Temple; 2. The 
Middle Temple ; 3. Lincoln’s Inn ; 4. Gray's 
Inn. They are governed by Benchers. The 
Inns of Chancery (Clifford’s, Lyons, Clement’s, 
New, Fumival’s, Thavies, Staples, and Barnard’s 
Inns) were formerly subordinate societies de- 
pending on the Inns of Court, but this connec- 
tion is now obsolete. 

Innuendo (Lat innuo, 1 nod or beckon). 
In Law. In the old Latin forms of pleadings 
this term was used as a word of reference, 
when in relating the words of another party it 
was necessary to describe more particularly the 
person or thins; meant by that party; as, for 
instance, in a declaration in action for slander, 
which is the most ordinary modern case of the 
employment of the innuendo, the plaintiff avers 
that the defendant said that he, innuendo 
(meaning the plaintiff), was a thief Ac. Hence 
224 ' 


me use of the word, an innuendo, in ordinary 
language to signify a covert allusion. 

Znocarpas (Gr. t s, Iris, a fibre, and xapvtfs, 
fruit). A Leguminous tree, belonging to the 
grotlp Caealpiniea . The seeds of I. midis are 
eaten, and much prized by the n&tives of the 
Indian Archipelago; they are sweetish when 
boiled or roasted m ashes, but are not a very 
wholesome or palatable food. 

Inoculation (Lat in, and oculua, an •eye). 
The introduction into the blood of a specific 
animal poison either by puncture or by con- 
tact with an already wounded surface. The 
term is generally used in reference to the vario- 
lous or smallpox poison. It is equally appli- 
cable, however, in speaking of the matter ‘ of 
glanders, or of that which occasionally enters the 
circulation owing to punctures received while 
dissecting the bodies of those who have perished 
from certain peculiar forms of disease. In- 
oculation by the vaccine virus is termed vacci- 
nation. It is said that inoculation by the 
smallpox virus was first practised by the Cir- 
cassians, who adopted it as & means ^of preserv- 
ing their women from the ravages of, a disease 
so calculated to destroy beauty. SomeJ>elieve 
that Lady Wortley Montague introduced inocu- 
lation into Britain from Turkey in 1721, her 
son having been inoculated at Constantinople 

Much has been written on the advantages of 
inoculation as a means of preserving life. It has 
been calculated that in severe epidemics one- 
third of the adults attacked die, and one-seventh 
of the children; whereas; if inoculation be prac- 
tised and the patient carefully treated, only 1 in 
500 or 600 perish. Vaccination has now supers 
seded inoculation ; and the legislature is so per- 
suaded of tlie advantages of the former, that 
inoculation is punishable by law, while vaccina- 
tion is compulsory. [Cowpox ; Vaccination.] 

Inoculation of Orau lands. The or- 
dinary method of turning a ploughed field into 
a meadow or pasture is by sowing it with grass 
seeds; bnt as this part of agriculture was 
formerly very ill understood, and the result 
of sowing grass seeds failed frequently to 
answer the expectations of the sower, the 
practice of what is called inoculation has of 
late years been invented, though practised but 
in very few instances. This consists in pre- 
paring the soil as if it were to be sown down 
with grass seeds ; but instead of sowing these 
on the surface, there are distributed over it 
small fragments of turf taken from the best old 
pasture land which the neighbourhood affords. 
These fragments may be about two or three 
inches square, and they are hud down on the 
surface at the rate of about one in every square 
foot. After they are deposited, grass seeds, 
mixed with clover, are scattered over the sur- 
face, and the field is rolled to press down the 
turf and press in the seeds. In consequence of 
the fragments of turf being placed on fresh 
soil, the grasses, and other vegetables which 
they contain, if of the creeping kind, grow 
luxuriantly, and their stems cover the intervals 
between the fragments; but if the 
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which the fragments contain should not be of 
the creeping or stoloniferous kinds, it is evident 
that the intervals between them must chiefly 
depend for their grassy surface on the .seeds 
which have been sown. On the whole, the 
inoculation of grass land may be considered as 
a needlessly expensive process, unsuitable to 
the present advanced state of agriculture. 

Inosculation (Lat. in, and osculatio, a 
kissing). The union of vessels by ‘conjunction 
of their extremities. This term is sometimes 
limited to the communication of trunks or large 
vessels with each other ; and where the rami- 
fications which unite are small or capillary, the 
vessels are said to anastomose. 

Xnosfte Add. An acid found by Liebig 
in the juices of the flesh of animals. 

Inquest (from Lat. in^uiro, 1 search into). 
In Law, an inquisition of jurors in causes, civil 
or criminal, when the facts are referred to their 
trial, being impanelled by the sheriff for that 
purpose. Also the persons to whom the 
trial of fact in any question, civil or criminal, 
is committed. An inquest of office, or inqui- 
sition, is' an inquiry made by the king’s officer, 
sheriflEJ coroner, &c., by virtue of their office, 
or by writ sent them for that purpose, or by 
persons acting under a special commission, to 
inquire concerning any matter which entitles 
the king to the possession of lands and tene- 
ments, or goods and chattels ; as forfeiture for 
offences, wreck, treasure- trove, &c. The king’s 
title in general commences on office found, i. e. 
after the inquest has declared the results of its 
investigations. 

Inquisition (Lat. inquisitio, a seeking for). 
The title given to a court armed with exten- 
sive criminal authority in various European 
countries ; especially instituted to inquire into 
offences against the established religion. The 
first of these tribunals of faith was established 
in the south of France after the conquest 
of the Albigeois in the thirteenth - century. 
They were established in Spain in the middle 
of the same century, not without much oppo- 
sition on the part of the bishops and secular 
clergy, who, in Castile, long maintained their 
exclusive spiritual jurisdiction. In 1484, the 
supreme general inquisition was founded at 
Seville by Queen Isabella, with the aid of the 
Cardinal Pedro Gonzalez de Mendoza. This 
great, court, commonly known by the name of 
the Holy Office, had far more extensive 
authority than those local tribunals of the 
same name, which had previously been esta- 
blished. Thomas de Torquemada, prior of a 
Dominican convent, was its first president, with 
the title of inquisitorrgeneral The process of 
the inquisition was widely different from that , 
of all other courts of justice. The king named 
the grand inquisitor, who appointed his as- 
sessors, some of whom were secular, but the 
greater part regular ecclesiastics: the coun- 
sellors were six or seven in number, of whom 
one, by the ordinance of Philip III., must be a 
Dominican. A party who was brought under 
cognisance of the court by secret accusation 
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was immediately seized by its officers (termed 
officials or familiars ), and his property put 
under sequestration. If the accused was 
fortunate enough to absent himself, and did 
not appear at the third summons, he was 
excommunicated, and in some cases burnt in 
effigy. The subsequent process of the court 
by imprisonment, secret examination, and 
torture, is well known. Penitent offenders 
were subjected to imprisonment, scourging, 
confiscation, and legal infamy. Persons con- 
victed and sentenced to death were burnt at the 
autos da f4, which usually took place on some 
Sunday between Trinity and Advent. According 
to a common calculation, 340,000 persons were 
punished by the inquisition from 1481 to 1808, of 
whom nearly 32,000 wore burnt. In 1808 it 
was abolished by Napoleon. It was afterwards 
re-established by Ferdinand III. in 1814 ; but 
having been again abrogated by the cortes in 
1820, it has not been since reconstituted. In 
Portugal, the supreme court of inquisition 
was established in 1557. Its history in many 
respects resembles that of the Spanish court ; 
but in the eighteenth century its power was 
greatly curtailed by ordinances which required 
a certain degree of publicity in its procedure. 
It was abolished by the cortes of 1821. There 
were courts of inquisition in various southern 
provinces of France, the principal that of 
Languedoc, established at Toulouse, which was 
first founded after the war against the Albi- 
geois ; but their power was limited not long 
after their creation, and fell into desuetude 
long before their final abolition. At Borne the 
inquisition was only established in 1542 as a 
congregation of cardinals, styled of the holy 
\ office ; but the other courts of inquisition 
throughout the Catholic world became subject 
to this body. Its authority was never recog- 
nised in France, and formally denied by 
arr&ts du parlement in 1719 on the occasion 
of the constitution Unigenitus. In Italy itself 
the institution never took much hold on the 
manners or usages of the people. The court* 
however, subsists at Borne chiefly in practice 
for the correction of ecclesiastical delinquents, 
but its subjects of jurisdiction are legally 
deemed to be, heresy, blasphemy, polygamy, 
sacrilege, abuse of confession, false pretences 
to holiness, divination and sortilege, use of 
prohibited books, breach of the fasts of the 
church, &c. 

Several well-known histories of the inqui- 
sition have been published, particularly that 
of Limborch. The reader may also consult 
Mosheim voL iii. ; Prescott’s Ferdinand and 
Isabella ; Quart 'Rev. voL lv. ; Llorente’s Hist, 
of the Inquisition. 

Insanity (Lat. insanitas). Unsoundness of 
mind. This condition has been variously de- 
scribed, but no very satisfactory definition has 
yet been given, owing most probably to the fact 
that all the mental phenomena observed in the 
disease ore to be detected in some degree in a 
vast number of persons who cannot be regarded 
as insane. When, however, we meet with one 
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in whom the powers of conception and of rea- 
soning are ver y far removed from those of 
people in general, we must pronounce him in- 
sane, and this opinion will be further strength- 
ened if with this perversion of conception and 
of reasoning power we can detect an uncon- 
trollable violence of the emotional feelings, and, 
farther, a perversion of the will, of the sensa- 
tions, and of the instincts. 

Pathologists and psychologists are now pretty 
well agreed that insanity is always connected 
either with some minute degeneration of brain 
structure, or with some still more obvious de- 
viation from normal anatomy. Thus the rela- 
tive weight of the cerebrum to the cerebellum 
has been shown to be less in the insane than in 
healthy persons. The specific gravity, too, of 
both the white and grey matter is increased 
in insanity. Again, it has been demonstrated 
that a very important change occurs in the sub- 
stance of the brain, that a shrunken condi- 
tion is gradually brought about, and that the 
nerve cells become degenerated, while inert 
matter is deposited, causing atrophy of the 
healthy structure. It is not possible to say 
more here on this very extended subject, than 
that the disorders of the mind have been 
classified variously according to the nature of 
the mental phenomena observed in the pro- 
pensities which may have become over-excited. 
[Lunacy.] 

Inscribed and Circumscribed Figures. 

Ip Geometry, when the angular points of one 
rectilineal figure are situated in the sides of a 
second, the former is said to be inscribed in 
the latter, and fcfre latter to be circumscribed to 
the former. The same relative designations are 
employed when one of the figures is curvilinear, 
it being understood that when the inscribed 
figure is curvilinear it must touch all the sides 
of the rectilineal one. The inscription and 
circumscription of figures have occupied the at- 
tention of geometers since the earliest ages. 
Euclid devoted his fourth book to the subject 
[Polygon], and some of the most important and 
remarkable of modern geometrical theorems and 
problems have alike origin. We need only cite 
as examples the well-known theorems of Pascal 
and Brianchon with respect to a conic and its 
inscribed and circumscribed hexagons, and the 
celebrated 1 porism of the inscribed and circum- 
scribed polygon,' according to which two conics 
may be so related that a polygon of a given num- 
ber of sides may be inscribed in the one and cir- 
cumscribed to tne other, no matter at what point 
of the circumscribing conic the construction may 
commence. On this subject Fuss and Mention 
in the Hull, de V Acad, de St. Pet., Poncelet in 
his Traits des ProprieUs Projcctivcs des Fiaurcs, 
Steiner and Jacobi in Crelle’s Journal , and 
Cayley in the Phil. Trans, and Phil. Mag. &c., 
as well as other writers, have published valuable 
researches. 

Inscription (Lat inscriptio). In Numis- 
matics, words placed in the middle of the re- 
verse side of some coins and medals. [Nmcis- 
iiatics.] For the value of inscriptions gene- 1 
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rally as hie srical documents, see Historical 
CredebilIi /. 

Znseeta. [Entomology.] 

Xnee c t t v o ra (Lat. insecta, insects , and voro, 
1 devour). The name of an order of lissen- 
cephalous Mammals, comprehending those 
which have three kinds of teeth, and live 
wholly or chiefly on insects ; also of dn order 
of birds in thb ornithological system of Tem- 
zninck. 

Inserted Column. In Architecture, a 
column standing or appearing to stand partly 
in a wall. 

Insertion (Lat. insertio). In Botany, a 
term employed to denote the manner in which 
one part grows out of another. It was invented 
at a time when the laws of vegetable structure 
were unknown, and it was supposed that bodies 
which' really grow from each other were inserted 
into each other. Thus stamens said to be in- 
serted into a calyx are in reality stamens that 
adhere to the sides of a calyx. 

Insertion. In Printing, any new matter 
inserted in correcting proof sheets, the caret 
mark (/\) indicating where it is to go. If 
a compositor omits anything in setting, the 
matter omitted is called an out. 

Insessores (Lat. from insideo, I sit on). A 
name by which Mr. Vigors has designated his 
second order of birds, including the Passeres 
and Scansores of Cuvier ; and which C. Bona- 
arte applies to a primary division of birds in 
is Systema Vertebratorum , including the Pas- 
seres, Scansores, and Accipitres of Cuvier. As 
the term signifies those birds which perch, it 
is applicable to numerous species belonging to 
Linnaean and Cuvierian orders not yet included 
by later innovations under the term of Perchers 
or Insessores. 

Inset or Offcnt. In Printing, when some 
kinds of books, such as those in 12mo, 24mo, 
&c., are sent to the bookbinder and the sheets 
are folded, the offcut is put into the middle of 
the sheet to complete the succession of paging. 

Insolation (Lat. sol, the sun) or Scorch- 
ing. A local disease of plants, attributable to 
exposure to too bright a light, which causes an 
excessively rapid evaporation, the effect of which 
is to kill the part in which the evaporation 
takes place. 

Insollnlc Arid. A remarkably insoluble 
substance derived from cuminic acid by the 
prolonged action of chromic acid. 

Insolvency (Lat. in, neg., and solvo, I pay). 
In Law, formerly, the inability of an individual 
not engaged in trade to pay his debts. The 
insolvency of a trader was called bankruptcy. 
In 1861 the consolidation of bankruptcy with 
insolvency was effected by statute. [Bank- 
ruptcy.] 

Inspiration (Lat. inspiratio, from in, and 
spiro, I breathe). The act of drawing air into 
the lungs. [Respiration.] 

Inspiration. In Theology. [Revelation.] 

Installation (Low Lat. in, and stallum, a 
seat). A name applied to the ceremony of in- 
stating persons in honours or dignities; as a 
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Knight of the Garter in the chapel of St. George 
at Windsor ; a chancellor in a university ; or 
a dean, prebendary, or other ecclesiastical dig- 
nitary, in the stall of the cathedral to which he 
belongs. 

Instant (Lat. instans, part of insto, 7 am 
present ). A part of time or duration in which 
no succession is perceived. There are three 
kinds of instants distinguished by the school- 
men; a temporary, a natural, and a rational 
instant The first is a part of time imme- 
diately preceding another ; the second is what 
is otherwise termed a priority of nature , which 
obtains in things subordinated in acting, as first 
and second causes, or Causes and their effects ; 
and the third is not any real instant, but a 
point which the understanding conceives to 
nave existed before some other instant, founded 
on the nature of the things which caused it to 
be conceived. 

Instantaneous Axis. In Mechanics, the 
locus of the points which at any instant are in 
a state of rest, when a body turns in any manner 
around a fixed point. [Rotations, Composi- 
tion ANp Resolution -of.] 

Instantaneous Sliding Axis. In Me- 
chanics, the right line along and around which 
a body moving with perfect freedom may, at 
any instant, be regarded as simultaneously 
sliding and rotating. It coincides with the so- 
called central axis . [Rotations, Composition 
and Resolution of.j 

lnstantiae Grads (Low Lat.). In Philo- 
sophy, crucial instances or examples ; a phrase 
invented by the fancy of Bacon. The use of 
crucial examples or experiments is to facilitate 
the process of induction. For example, A and 
B, two different causes, may produce a certain 
number of similar effects ; find some effect 
which the one produces and the other does 
not, and this will point out, as the direction- 

which of these causes msy'have been in opera- 
tion in any particular instance. Thus, for ex- 
ample, many of the symptoms of the Oriental 
plague are common to other diseases ; but when 
the observer discovers the peculiar bubo or boil 
of the cpmplaint, he has au instantia crucis , 
which directs him immediately to its discovery. 
(See, amongst other commentaries on Bacon, 
Playfair’s Introd. and Edin. Rev . vol. xxxvi.) 

Instinct. [Reason.] 

Institute (Lat. instdtutus, part, of instituo, 
7 appoint ). The principal philosophical and 
literary society of France, formed in 1795 by 
the union of four academies. [Academy.] 
Institute is applied also to several works em- 
bodying the principles of Roman law ; of these 
the chief arc those of Justinian and Gaius. 

Institution. In Ecclesiastical Law, other- 
wise called investiture , is the admission of a 
clerk to the church to which he has been pre- 
sented by the ordinary (bishop, vicar-general, 
&c.). After institution the church is in con- 
templation of law full ; but Induction [which 
see] is required to give possession of the tem- 
poralities. 
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Institutions. In Literature, a term de- 
noting originally a system of the elements or 
rules of any art or science, but signifying in 
a more comprehensive sense all associations 
formed for the improvement of soeicty at large, 
or the parties immediately concerned. 

Instruction, Criminal. In French Law, 
the technical term for the preliminary investiga - 
tions and procedure at the trial of a criminal. 
Its management is intrusted to special officers, 
termed juejes $ instruction. 

Instrumental Case. In Grammar, the 
case which is used to express the instrument 
with which any act is performed. In Latin, 
the instrumental case is commonly called the 
ablative ; in Greek it is termed the dative ; 
but the two cases are really distinct. [Loca- 
tive Case.] 

Instrumental Errors. Those errors 
which arise exclusively from want of mathe- 
matical accuracy in any instrument. Thus the 
flexure of a telescope tube induces au instru- 
mental error. 

Insulated (Lat. insulatus). In Architecture, 
a term meaning that the building to which it is 
applied is detached from any other. Thus,- a 
church is said to be insulated when it adjoins 
no other building; as also a column is said to 
be insulated when standing out free* from a 
wall 

Insulation. A body is said to be insulated 
which, containing a quantity of free caloric, or 
of the electric fluid, is surrounded by non- 
conductors, and the communication with other 
bodies thereby cut off. 

Insulators. In Electricity, this term is 
synonymous with non-conductors. [Electri- 
city.] The following substances are amongst 
the best insulators * 

Dry air. Caoutchouc. 

Shell lac. Silk. 

Sulphur. Dry fur. 

Resins. Glass. 

Gutta percha. 

Insurance. A contract of indemnity 
whereby the insurer, in consideration of a 
certain premium, undertakes to indemnify the 
insured against loss arising by the occurring 
of a contingent event ; such as the destruction 
of houses by fire, the loss of ships at sea, the 
failure of crops through the inclemency of the 
seasons. 

Insurance is sometimes synonymously used 
with assurance ; but the latter term is now 
more frequently applied to one particular class 
of contracts, namely, those which depend on 
the continuance or failure of human life, while 
insurance is applied to risks of all other kinds. 
For the explanation of the principles on which 
life assurances are calculated, see Assurance. . 

In all cases of insurance, the first thing to be 
determined is the degree of probability that the 
event under consideration will take place ; but 
it seldom if ever happens that this is known 
with any moderate degree of precision. Even 
in' the commonest cases, it is perhaps altogether 
impossible to procure the data necessary forthe 
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accurate determination o^this element. Suppose, 
for example, an insurance is to be effected on a 
ship bound on a voyage to China; in what 
manner 'is the probability of its reaching its 
destination in safety to be determined ? Even 
if an accurate account had been kept of all the 
voyages made during a century, and the number 
of successful as well as the number of un- 
successful ones were precisely known, the data 
would still be very insufficient for determining 
the risk of the loss of any individual vessel 
The loss of a ship is not a simple event like 
the turning np of a number on the face of a 
die. The greater or less prevalence of hurri- 
canes at the season of the year when the 
voyage is to be made; the strength of the 
ship and sufficient^ of its equipment; the skill 
of the commander, and the character and dis- 
cipline of the crew — are all elements materially 
affecting the risk, but which it is impossible to 
reduce to numerical values and precise calcula- 
tion. All, therefore, that can be done is to adopt 
certain mean or average values, deduced from 
observations of the fate of vessels in circum- 
stances not indeed precisely the same, but 
having some degree of similarity. To the 
insurer, if he sufficiently multiplies his adven- 
tures, the result will be the same in the long 
run as if he had a more accurate appreciation 
of the separate influences of which the pro- 
bability of the safe arrival of a vessel at a 
given port is composed; but the evil which 
results from this deficient knowledge of facts is, 
that the owner of a good ship, by paying the 
same premium for insurance as the owner 
of a bad one, is charged for indemnification 
against a risk which he really does not run ; 
and hence the motives for improving the 
construction of vessels are not only destroyed, 
but it even becomes an object of pecuniary 
interest to expend in |heir equipment nothing 
beyond what is necessary to give them that 
moderate degree of goodness or seaworthiness 
which suffices to render them insurablo on the 
ordinary terms. This system, however much 
it is to be deprecated, is rather advantageous 
than otherwise to the underwriters or insurers, 
because their premiums are charged in pro- 
portion, and it renders insurance more neces- 
sary. The pecuniaiy loss falls ultimately on the 
million who consume the merchandise ; and as 
to the loss of human life, that consideration 
will probably operate as a check to cupidity 
only in so far as it may tend to raise the wages 
of seamen. 

With respect to insurances against fire, the 
exact appreciation of the risk is not less diffi- 
cult than in the case of marine insurances; 
but mathematical nicety on this subject is of 
little importance, for the amount of experience 
afforded by the general prevalence of the 
practice, and the competition which exists 
among the numerous rival companies, have 
probably had the effect of adjusting the pre- 
mium to the average risk with all the accuracy 
which is practically attainable. The premium 
charged by the London offices for insuring 
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property of the value of 100/. for a year is one 
shilling and sixpence, which corresponds to an 
average annual loss of nearly 1 in 1,300 ; but 
it is to be observed, that the sum which is 
charged as premium is presumed to be sufficient 
not only to cover the losses, but also to defray 
the expenses of the establishment, and to afford 
an adequate interest on the amount of the capi- 
tal laia out or risked by the insurance company. 
Stamp duties on policies of sea insurance vere 
reduced and fixed by 7 Vigt. c. 2L, in 1844, on 
a graduated scale, varying from 3d. to 4& for 
each 100/. insured. Those on fire insurance 
have been reduced during the session of 1865. 

The characteristic property of insurances, of 
whatever nature, is tneir tendency to reduce to 
a certain average value the profits or advan- 
tages arising from all speculations of the same 
kind, however great the number may be. The 
gain which the insurer makes on his success- 
ful speculations indemnifies him for his loss 
by those which are unsuccessful ; and to the 
insured the result iB the same as if they had 
paid their premiums into a common fund, 
and agreed to make good to each other their 
individual losses. The insurers are only the 
intermediate agents of this supposed association, 
and their profits may be regarded simply as the 
salary of tneir functions. If other means exist 
of dividing the risks, insurance becomes unne- 
cessary. A mercantile company employing a 
very great number of ships, or taking part in a 
very great number of enterprises, would derive 
no benefit from insurance. The loss on those 
which are unsuccessful is compensated by the 
premiums saved on the whole ; in fact, the 
company acts as insurer to itself. On this 
principle the government does not insure ves- 
sels belonging to the royal navy nor public 
buildings. 

Intaglio (Ital.). The term applied to gem 
engraving when the subject is represented as 
being sunk below the level of the original sur- 
face ; it is the contrary to rilitvo or auto rilievo. 

Integer (Lat. wholej. In Arithmetic, a 
whole number as opposed to a fraction or 
mixed number. In general, the adjective in- 
tegral is applied to quantities and functions 
to denote the absence of fractional forms. A 
complex integer in th e theory of numbers is of 
the form a + h J — 1, where a and b denote 
ordinary (real) integers. The theory of com- 
plex numbers was founded by G-auss in 1825 
( Theoria Rcsid. Biquadraticorum)\ but the most 
lucid exposition of its elementary principles 
was given by Dirichlet in Crelle’s Journal , 
vol. xxiv. The product a * + b 9 of a complex 
number a + b */— 1, and its conjugate a — b J - I 
in called its norm, and denoted by either of 
the symbols 

N (a + b J~1 ), N (a - b /^T). 

The four associated numbers 

a + b<J~ 1, a — 5, 

. a — !*/ — !, —aV~^l + b, 
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as well as their respective conjugates, have all 
the ■nwift norm. A complex number is said to 
be prime when it admits of no divisors except 
itself, its associates, and the four units, 

1, -1, */~l t - V~l. 

Many of the higher arithmetical theorems, 
such as that of Fermat, may be extended to 
complex numbers. 

Integral Calculus. The inverse of the 
differential calculus. All problems in integral 
calculus resalve themselves ultimately to the 
determination of the function which has a given 
differential coefficient; in other words, to the 
discovery of the function F (x), which when 

submitted to the direct operation yields the 

as 


between MP and N Q. Allowin g Ax to di- 
minish, therefore, we have MP-* limit of 


.F(x)~F'(x); 


F(x + Aj)-F(j) __ d 
Ax "" ds ’ 

so that the function whose differential coeffi- 
cient represents the given ordinate MP of a 
curve, itself represents the area of that curve, 
or more strictly the area 

F(*)-F(«) 

of any portion APMK enclosed between the 
curve, the abscissa axis, and the initial and 
final ordinates 

F'(«).F'(«), 
corresponding to the absciss* 


known result F'(x). Thus 

urv> 

is an appropriate symbol for F(x). Another 
symbol for F(x), however, is 



which denotes primarily the limit of the sum 
I{F'(x)Ax}, 

when Ax is allowed to diminish, and the 
number of terms added to increase in propor- 
tion. [Integration.] Such a limit is called 
an indefinite integral. The equivalence of the 
above two definitions of an integral may be 
rigorously established by a method similar 
to that noticed under Integration. The 
following geometrical illustration of this equi- 
valence will here suffice, and will at the 
same time furnish an example of one of the 
many important applications of the integral 
calculus. Let F(x) denote the plane area 
OPMH enclosed between a curve HM, two 
rectangular axes O X, 0 Y, and the ordinate 
MP, corresponding to any abscissa OP=x. 
Then if PQ be any constant increment Ax, 

F(x + Ax)-F(x) 

will dearly represent the area of the slice 
MPQN which, in magnitude, is intermediate 
between the rectangles RP and NP. Hence 
F(x+ Ax)— F(x) 

Ax 

will represent a line intermediate in length 



OA—a and OP— x. 

But, extending the summation to all values of 
x between the same limits, the same area is 
clearly represented by the limit of the sum 
3{F(*)A*}. 

The latter is called a definite integral, having 
the limits a and x, and is denoted by 

its value, provided F(x) remains finite between 
the limits, is, as we have seen, equal to 
F(x)-F(a), 

where F (x) is the function which, operated upon 
^1 

by , yields the given result P(x). With re- 
spect to the indefinite integral 

J h*)d*. 

therefore, we have the symbol 

and the value F(x) + C, where C is a constant 
The subject of the integral calculus is far 
too wide to receive adequate exposition in such 
a work as the present; we shall, therefore, 
limit ourselves to brief definitions, in their 
proper places, of the prindpal technical terms 
employed therein, referring the student for 
further information to one of the many excellent 
treatises now within his reach. We may men- 
tion that those who are occupied with applica- 
tions of the integral calculus will find the 
Tables d? Integrates Dlfinies , by D. Bierens de 
Haan, published by the Royal Academy of 
Sciences at Amsterdam, of great service. 
Another, older and less complete, but still 
useful, work of the same kind, is Minding’s 
Sammlung von Integraltafeln, Berlin 1849. 

Integral Multiple. [Multiple, Inte- 
gral.] 

Integrals, Sulerlan. [Eulerian Inte- 
grals and Gamma-function.] 

Integrant Farts. In the Corpuscular 
Philosophy [which see], the small parts of 
u body, by the aggregation of which it may be 
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eetn ceived t*> bo formed. In tcgrant parts result 
from the mechanical division of a body ; con- 
stituent parts from its chemical decomposition. 

XotsfratiBf motor. In the integral cal- 
culus, a function of the variables which, when 
multiplied into every term of a differential 
equation, has the property of rendering the 
latter an exact differential equation. [Dittbb- 
bntxal Equation.] Every differential equation 
of the form Mdr + NcfyasO, whose M and N 
are given functions of x and y, has an infinite 
number of integrating factors. If fi be any one 
of them, however, all the rest are easily found ; 
for if v be the function whose exact differential 
is rM dx + /uN dy; then pf{?\ where f is an 
arbitrary functional symbol, will also be an in- 
tegrating factor. These integrating factors are, 
indeed, particular integrals of a partial dif- 
ferential equation of the first order, for by 
their definition we must have 

d (/iN) _ d(/aM) 
dx dy 

XT d/j. -mj,du /dM <fN\ 

or *fi-vfc"5r 

Now, this eqnation can only be solved in parti- 
cular instauccs; its general solution, indeed, 
would require a previous knowledge of the 
general solution of the ordinary differential 
equation from which it was derived. 

Similarly, if m be an integrating factor of 
the ordinary differential equation 
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constant increment of its independent variable, 
indicates the summation of a number of terms, 
obtained by giving to t successive values, 
having the common difference A t. According 
to this, 2 would appear to be the symbol of 
a direct and always possible operation ; in 
reality, however, this is not the case ; for, as 
we shall shortly see, the real object sought, 
the integral , is a function upon which the 
performance of a known direct operation leads 
to a given result. When the increment A t is 
finite, the problem of summation falls within 
the scope of the calculus of differences, and 
the process which it involves is termed finite 
integration . When the increment A f is al- 
lowed to diminish indefinitely, whilst the 
number of terms to be added is increased 
proportionally, the question arises as' to what 
limit the sum will approach. The answer to 
this enquiry is furnished by the Integral 
Calculus [which see]. 

With respect to finite integration, it will 
be sufficient to consider the case where the 
increment A ^1. In fact, if A t — h, we 
have merely to put t=hx, when we shall have 
Ai=l, and, provided be an initial value 

of the general term v* of a series, 

+ .... +«*. 

Putting x + 1 in place of x adds a term more 
to the series, so that the difference of the two 
sums is 

A(2iO = 2k* + i -2u b «r* 


Vd x + Q dy + R<&r « 0, 
then the three conditions 

d(rR) _dQiV) 
dz dy~* dx dz 9 
d(^)_d(fiQ) 
dy dx 

must be satisfied. By developing these equa- 
tions, however, it will be found that their 
simultaneous satisfaction is possible only when 



is satisfied identically — a condition whose 
fulfilment indicates, conversely, that the pro- 
posed equation admits of a single primitive. 
Under ordinary circumstances, it may be 
mlded, the general solution of the equation 
under consideration consists of two simulta- 
neous equations in x , y f and z, one of which is 
arbitrary in its form. 

Integration. In ordinary acceptation, 
this term denotes the summation of any 
number of terms of a scries whose law, or 
general term, is given. The operation of 
summation is denoted by thn symlxjl 2, pre- 
fixed to the general term; thus 2 fa(f). Af|, 
where <p{t) is a given function, and A t, the 
2:10 


and we see at once that A and 2 are inverse sym- 
bols of operation, in other words that 2w* indi- 
cates the function which when operated upon by 
A yields the given result u x . The symbol 2, 
therefore, may be properly replaced by A- 1 , 
and regarded as of an interrogative rather 
than of a directive character. Finite integra- 
tion thus resolves itself into an inverse method 
of differences, the results of which are to be 
tested by the performance of the direct opera- 
tion denoted by A. Hence if t, denote a 
function whose difference is tc s , we shall have 
2w,*st>*+ C, where C is an ordinary constant, 
or more generally a periodical constant, that is 
t.o say a function of x whose value remains 
unchanged when x is replaced by x + 1. The 
value of C in any actual summation depends 
obviously upon the initial term and may be 
found by putting x » a + 1. 

An important class of rational functions may 
be integrated by means of the formula 

c. 

a{m + 1) 

which is true for negative as well as positive 
values of m, provided tho definition of tlm 
factorial expression {ax + i)< m ) be borne in 
mind. [Factorial.] A useful formula for 
the integration of a rational and integrul 
function of the w ,h degree is also 


2m, =C + xu,-?__At«* +I-A , » I - &c. . . . 
2| 3] 
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( — l)* a ^— p A*m». 

V 7 «J 

Another method of frequent application is 
that of integration by parts, according to the 
formula 

At),* « x v* - 2v x+ 1 A u*, 
wliich may be easily verified. Thus 
a x 

3 _A«* 


so that if m* is a rational and^ integral func- 
tion of the n th order, the integration of u x a* 
may be effected by n+1 operations of the 
above kind. For works on finite integration, 
see Differences, Calculus of. 

Integration by Parte. A method fre- 
quently employed with advantage in the in- 
tegral calculus. The following formula, de- 
ducible at once from the well-known form of 
the differential of a product, viz. 

d {uv)=udv + vdu, 

will sufficiently explain the nature of the 
process: 



Integument. In Botany. [Epidermis.] 

Intellect. [Understanding.] 

Intendant (Lat. intendo, I gioe my mind 
to anything ). A title in common use among 
the French, applied to persons who have the 
conduct, inspection, ana management of any 
office or function ; as intendants of the marine, 
of the finances, of provinces, buildings, houses, 
&c., which are all self-explanatory terms. 

Xntenttou, Plrst and Second. A dis- 
tinction dr awn by the schoolmen between 
those acts of thought which relate to an object 
out of the mind, and those which consist in the 
mind’s reflex action on its own states of con- 
sciousness. Thus the generalisations animal , 
production , are first intentions : such terms as 
abstraction , inference , &c., are the expression 
of second intentions. It is to be regretted that 
this distinction is disused by modem enquirers, 
or misunderstood by them, as in particular by 
Whately. Great ambiguity might be avoided 
in philosophical language were it closely kept 
in view ; as in such terms as cause and effect , 
which may either allude to a connection be- 
tween natural phenomena in themselves, or to 
our mode of viewing them derived from the 
essential laws of the understanding. The dis- 
tinction was first revived in the present century, 
in a learned and acute review of Whutely’s 
Lsxjfc ( Edinburgh Review, No. 115). 

Intercalary Say (Lat. intercalo, I insert). 
In the Culendar, a day inserted out of the 
usual order to preserve the account of time. 
Thus every fourth year containing 366 days, 
while the other years contain only 365, one of 
the months in that year must have an addi- 
tional day, which is called the intercalary day. 
The additional day was given to February, as 
being the shortest month, and in the ancient 
Human calendar was inserted between the 24th 
231 


and 25th days. In the ecclesiastical calendar 
it still retains that place ; but in the civil ca- 
lendar it is the 29th. [Bissextile ; Calendar.] 

Intercellular Paaaagea. In Vegetable 
Anatomy, the spaces between the cells, tubes, 
or vessels of which the tissue of a plant con- 
sists. As the cells are usually, and the tubes 
or vessels always round, it necessarily follows 
that when pressed together there will be spaces 
left between their sides. 

Intercept (Lat. interceptus, part, of inter- 
cipio). In Geometry, this term denotes the por- 
tion of any line intercepted between the intersec- 
tions of the latter by othertwo lines, by a curve, by 
two planes, or by a surface. The intercepts made 
on the coordinate axes by any plane or line are 
the distances, with their proper signs, from the 
origin to the intersections of the axes by such a 
plane or line. The equation of a plane, ex- 
pressed by means of such intercepts a, b, c, 
takes the very convenient, form 

f+f+i- 1. 

a b c 

Intercoluxn illation (Lat. inter, between , 
and columna, a column). In Architecture, the 
space between two columns, measured at the 
lowest part of their shafts. It is one of the 
most important elements in a building, and on 
it depend the effect of the columns themselves, 
their proportion, and the harmony of an edifice. 
Intercolumniaiions are of five species, viz. 
Arkostyle ; Diastyle ; Eustyle ; Pycno- 
stylb ; and Systyle [which seel. 

Intercostal (Lat inter, and costa, a rib). 
In Anatomy, a designation of certain blood- 
vessels, nerves, and muscles, situated between 
the riba. 

Interdict (Lat. interdiefcum, from interdico, 
I forbid). In Ecclesiastical History, a spiritual 
weapon by which the popes used ip former 
times to reduce individuals or whole states to 
the most abject submission. In the middle 
ages it was the most terrible blow which could 
be inflicted on the people or the prince. When 
an interdict was laid upon a kingdom, all spi- 
ritual services ceased ; the churches yere shut 
up ; the sacraments were no longer /adminis- 
tered ; no corpses were buried with funeral 
rites ; and all the ministry of the church, which 
was then believed to be the only channel of 
salvation, was forbidden to be exercised. The 
first memorable occasion on which this method 
of warfare was adopted was the marriage of 
King Robert of France with Bertha his cousin, 
when Gregozy V. in 998 issued interdicts 
against the whole country, and compelled the 
sovereign to dissolve his union. It had, how- 
ever, been often used before by bishops; an 
instance is quoted by Moreri as early as a.d, 
870. (Giescler’s Ti.rt-book ii. 117, transl.) 
The ban under which England was laid in the 
r*ign of John by Innocent III. is well known 
in the history of this country. The latest pre- 
tensions to tlio exercise of this power were 
assumed by Pius VII. when lie issued an in- 
efficient decree against Napoleon in 1809. 
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Intibdxct. The technical term in Roman ' capital, he may not only expect to reeorer his 
law for a decree of the praetor concerning the j loan, but is justified in demanding a certain re- 
acquisition, retention, or recovery of property. | compense for surrendering to the profit of an- 
Xnterest. The premium or sum of money , other that which he might have applied to his 
given for the loan or use of another sum of , own advantage. Since, however, there is appa- 
money, generally estimated at so much per cent., j rently no spontaneous increase in the advance 
or per 100/. The sum lent, and for which the made, many persons, not only in ancient times, 
interest is paid, is called the principal , and the but even to the present day, have censured the 
sum charged as interest is called the rate. The taking of interest as a wrong practised on 
rate will' evidently be proportional to the time ; society for the profit of those who possess 
for whatever interest is paid for the use of 100/. money. So absurd a notion hardly deserves 
for one year, twice that interest will be required a serious answer ; but it will be clear that a 
for tjie use of 100/. for two years. The princi- similar objection may be taken to the existence 
pal added to the interest, or the whole sum paid of rent, or even to profit of any kind. The 
back to the lender, is called the amount. advance, whatever it may be, is only under the 

Interest is either simple or compound. Sim - form of money, and is practically a permission 
pie interest is that which is reckoned and allowed to use that claim upon liis portion of collected 
upon the principal only during the whole time wealth which the possessor of capital may 
of the loan : compound interest is reckoned not make. If the capitalist sells his right to tbo 
only on the principal sum lent, but also on the portion to which he is entitled, and receives 
interest as it becomes due. immediate paymont for his property, it becomes 

All questions in simple interest may be solved the every-day transaction of a bargain. If, 
by means of the easily demonstrated formula however, he postpones the acceptance of his 
«=p(l+rn), wherein a denotes the amount, price for the value which he transfers, i. e. 
p the principal, n the number of years, and r the makes a loan of the value which belongs 
rate of 'interest to be paid yearly for every pound to him, he is entitled also to the natural in- 
lent By this formula any one of the four crease, that is to the market rate of profit on 
quantities a, p t r, n can be at once calculated, that which he advances, in other words he has 
when the remaining three are given. a claim to interest. This rate is determined 

Similarly, questions relating to compound in- strictly by the principle of competition ; the 
terest may be solved by the formula a =p(l +*•)“, desire of the capitalist to employ his accunra- 
where the letters have the same signification as lations for profit, and the desire of borrowers 
before. It will be observed that' here certain to procure material on which to exercise their 
questions can only bo solved approximately. !For skill, diligence, and intelligence, ' being con- 
instance, if it were required to find the number stantly present in civilised communities. When 
of years in which a sum of money would double the capital to be invested is larger than the 
itself at 5 per cent, compound interest, we demand of borrowers, the rate of interest is 
should have a-2p, r=*0 5, hence (1 -05)*=. 2 ; low; when the demand of borrowers is greater 
an exponential equation which solved, approxi- than the amount of capital to be had, the rate 
mutely, by logarithms gives is high. 

1 2 3010300 From certain permanent fallacies which have 

w»-— -P— --■== — — *■ 14^ nearly. in the infancy of economical science occupied 

log l*0o 211893 evqn the ablest minds, and which are not 

If the imerest be payable m times a year, the extinct even at present* governments have 
value of money or nominal rate of interest constantly attempted to regulate rates of in- 
being the same, the preceding formula would terest. /f his interference with the natural frec- 
have to be replaced by dom of commercial action has occasionally been 

justified by a reference to the Mosaic prohibi- 
a*=p(l + _)"*. tion of usury ; but sometimes it is argued that 

m lenders are unproductive consumers of part of 

Now when m increases indefinitely, the ooeffi- the profit which is procured by labour. Such 
cient of p here is well known to approach a notion, however, leaves out of sight the fact 
the limit e**, where e is the base of the Na- that production is impossible without capital, 
pieriau system of logarithms, i.e. Approxi- and that all capital is accumulated and employed 
raately, 2*718281828. Hence we conclude that with a view to profit Again, it is alleged that 
if interest were due every instant, the prin- if the trade in advances be not regulated by the 
cipal p would amount in » years to a=pt aT . authority of the legislature, borrowers are open 
For instance, if money were worth 5 per to all the fraud and extortion of unprincipled 
cent, and interest were due every instant, lenders. But if by any injudicious enactments, 
100/. would, in a year’s time, amount to or indeed by any enactments at all, the business 
100/. x «’ 05 1051. 2s. 6£d. nearly. of the lender is interfered with, it will not 

InrnBBST. In Political Economy, the com- follow that borrowing will cease or even be 
peusation made to lenders by borrowers, in cou- diminished ; but it will follow that the trade 
sideration of the use and employment of their in loans will fall into less scrupulous ’ hands ; 
capital, has been defined by the late Mi\ Senior and it is certain in any case th’at the borrower 
as tho wages of abstinence. It is clear that if will have to pay whatever additional charge 
an individual lends another a portion of his may be imposed by tho lender, in tho event of 
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his reputation being diminished, his profits certainly replaced at the end of the period at 
threatened, or his capital imperilled. All which the advance is due to the lender. If it 
legislative enactments, therefore, the purpose of were possible, that by the course of events in 
which has been to check or control the rates at any particular' case, the capital repaid would 
which advances are made, have been aocom- be more valuable at the period at which its 
panied by increased hardships on borrowers, replacement is due, than it is when the advance 
It is of course the duty of governments to protect is made, the rate would fall below the market 
all persons against fraud and wrong, and even rate ; if it were less in amount, it would be more, 
to annul the contracts of incapable persons. It Thus, suppose an advance be made for joint- 
may, perhaps (though it might be more difficult stock purposes, and it be seen in a short time 
to vindicate such a position), be obligatory on that the property of the lender is more valuable 
governments to protect persons against their than when it was first lent or advanced, the 
own folly ; but it u utterly absurd for the legis- rate would rise, or, what is more familiar, the 
lature to affect the general regulation of con- market value of the capital would be above par. 
tracts, and the prices at which services are If on the other hand the property is depredated, 
appraised. It is as preposterous to attempt the the rate will foil, and the share be at a discount, 
direction of the price of money, as it is found It is true that advances bf money to be paid in 
to be to regulate the price of food ; it is even money will not, if the corpus be secured, fall in 
more unwise, for evasions of such regulations value, except to some extent and under certain 
are very easy and obvious to the lender, though, circumstances, in bills of exchange ; but in case 
as has been said, exceedingly onerous, expensive, any risk of the prindpal arises, the lender will 
and mischievous to the borrower. require larger compensation proportionate to 

For rates of interest in Greece and Rome, the risk, such larger compensation representing 
the reader may be referred to Boeckh’s Public really a replacement of capital ; and whenever 
Economy of Athene, and Niebuhr’s History of monetary transactions are effected on a large 
Rome. We know from the New Testament scale, it can hardly foil but that some portion 
that interest was paid on bankers’ deposits in of this compensation for risk will foil on 
Judaea. In Europe it was alternately prohi- persons whose credit is quite unimpeachable, 
bited and permitted, the clergy being generally When, therefore, high interest is said to be 
hostile to the practice. In the Italian repub- synonymous with bad security, the expression 
lies, however, the trade in money was recog- means, that there is added to the interest 
nised and common. In 1646, it first received another payment which virtuallv tends to 
a parliamentary sanction in England, and waa replace capital, and that the whole mass of 
fixed at 10 per cent., but in 1662 was again transactions must imply and contain an in- 
prohibited. Mary, however, borrowed at 12 surance to lenders. So, again, when Advances 
per cent., which appears to have been the are made for undertakings which terminate 
usual rate at that period in Antwerp. In within a specified time, as leases of mines, where 
1671, it was again made legal at 10 per cent., the apparent high rate of profit must be divided 
a rate at which the Scotch parliament fixed it into two portions, one of which is the interest 
in 1687. The rate fell at the beginning of the on the advance, the rate of which is regulated 
seventeenth century, James I. having borrowed by the same competition as governs the rates 
in Denmark at 6. In 1624, it was reduced to of interest generally; the other, which is relative 
8; in 1661, to 6; in 1724, to 6, at which to the necessity of replacing that capital which is 
legal rate it remained till all usury laws were by the very terms of the lease extinguished at 
repealed, an event which occurred ouly a few the conclusion of the time. It is important to 

yean ago. In 1778, it was limited to 12 in recognise this distinction, because ws shall find 

India. that by a negligent use of tha word pnfit 

In 1660, according to Sir Josiah Child, the one of the elements in the rate of payment 

rate in Scotland and Ireland was from 10 to made on advances, and which is really the 
12; in France 7; in Italy and Holland 3; capital of the lender returned to him, or insured 
in 8pmu from 10 to 12 ; m Turkey 20 ; but to him, by the natural operations of trade, is 
the East India Company, uifo the legal made the subset of taxation. 

English rate was 6, contrived tfrlxazow at 4. Similar to the condition, that, in order to 
Much of the misconception prevalent as to determine the zeal rate of interest, tbs advance 
the nature of interest is due to the confased must be considered to be absolutely secured to 
way in which the words labour and profit are the lender, is another that tha kinder should 
used. Labour is generally limited to muscular exercise no ears, supervision, nr labour in the 
exertion only, and profits are therefore often employment of the capital But the word 
held to oontain part of the wages or remunera- profit is frequently employed to denote the 
tion of labour. This confusion is particularly returns of the bnsmess, in which the greater 
common in such cases as those in which the part of the rate received and appropriated by 
three otjects in economical distribution, wages, the lender is to all intents ana purposes the 
profit, and rent, are united in the same person, wages of labour. How, it is essential for many 
When advances are made at interest, and the purposes that several causee determining the 
true rate of interest is calculated from these equation of profits should be Separated and 
advances, the corpus or principal must ’ 1 

supposed to be absolutely safe, and to bo For i n s tanc e, suppose the sate of so-oslled 
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profit in any trade is 10 per cent. ; that is to 
say, let ns imagine that a trader has employed 
10,000/. in business, and expects, and on the whole 
gets, 1,000/. annually clear upon the capital he 
has invested. The rate of interest on his capi- 
tal is plainly determinable by several factors. 
We may take the rate of discount, and deriving 
an average from the duration of high and low 
rates, ahd if possible from the number of trans- 
actions negotiated at the several rates, supply 
one quantity from these considerations. Next, 
we may take the price of consols. Next, with 
some limitations, especially those which respect 
its political influence, and its prospective value, 
the rent of land. Finally, we may take mort- 
gage rates, though as these are not readily trans- 
ferable, some deduction must he made from 
their value, in consequence of the partial but 
mischievous effects of the stamp duties and 
other legal charges upon these transactions. 
The product may be easily arrived at, and say 
for the sake of illustration that the amount is 
4 per cent Next we take the element of risk, 
an element which is lessened in proportion 
to the breadth of the area on which trans- 
actions are negotiated, and to the number of 
the transactions themselves. And lastly we 
must reckon the wages of labour, wages not 
the less paid because the exertion is mental, 
jivl not the less real because they are not sepa- 
rated from the gross remuneration. 

Interest should be distinguished from discount. 
The fluctuations of the rate in the latter are 
far more frequent and considerable than in the 
former. When advances are plentiful, the rate 
■>f discount is ordinarily lower than the rate 
»f interest, because the advance is for a short 
period, and the capital lent is rapidly recovered. 

1 hit when money is scarce, the rate is higher 
than that of interest, because every person who 
borrows pledges himself to meet his obligation 
in cash or its equivalent at a given time, and 
the supply falling short of the demand, or, what 
is the same thing, readiness to give credit being 
contracted, more persons are actively competing 
for a limited but necessary value. [Discount ; 
Profit; Usury.] 

Interference (Lat inter, and fero, I bring). 
In Optics, a term first employed by Dr. Young to 
express certain phenomena which result from the 
mutual action of the rays of light on each other. 
The phenomena in question are considered of 
very great importance, and have accordingly 
been examined with great care, on account of 
the proof which they give of the truth of the 
undulatory theory of light. 

It is well known that if two scries of waves 
be produced upon a smooth surface of water, 
in such a manner that the two series will pass 
through each other : then, where the crests of 
two waves (one from each series) coincide, a 
wave of increased height will result ; whilst in 
those places where the crest of a wave of one 
scrios coincides with the hollow of a wave from 
the other series, smooth water will result. Now, 
just as ripples are produced upon water by 
mechanical impact, so are waves of undulations 
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created by a luminous body in the ether with 
which the universe is supposed to be pervaded : 
and it is these waves which, penetrating to the 
retina of the eye, produce the phenomena of 
vision. 

If two series of these ethereal undulations 
intersect each other in such a manner that the 
crests of the waves of one series fall into the 
hollows of the waves of the other, the pheno- 
menon termed interference is produced, and the 
two rays of light whose undulations thus neu- 
tralise each other are perfectly extinguished as 
regards luminous effect. This production of 
erfect darkness from two rays of light can, 
owever, only occur when the light is mono- 
chromatic, since the ethereal waves producing 
the different colours of light possess different 
lengths, and consequently, if the waves of the 
two series are in such a relative position as to 
extinguish one of the colours of white light, 
then the remaining colours will not be affected; 
but us white light is composed of a number 
of pairs of colours which are complementary to 
each other, the mixture of each pair producing 
white light, it follows that no single colour 
can be thus extinguished without imparling 
to the residuary light the opposite or comple- 
mentary colour. Thus the phenomenon of in- 
terference is attended, in the case of ordinary 
white light, with the most beautiful displays 
of colour, and some of the most magnificent 
colour effects in nature are thus produced. The 
colours of thin films of soap bubbles, or of oil 
upon water, the gorgeous tints of the humming 
bird, of the wing-cases of beetles, and of 
many shells, owe their origin to this cause 
This 'interference between two rays of light 
can be produced in several ways; but as an 
illustration, it will suffice to describe the phe- 
nomenon as seen in the soap bubble. 

Suppose a ray of light to fall upon the ex- 
ternal surface of a soap bubble : the ray is 
divided into two parts, one of which is reflected 
or thrown back from the surface, whilst the 
other passes into the substance of the film and 
arrives at the inner surface of the latter, where 
it is again divided into a ray which emerges 
into the interior of the bubble, and another ray 
which is reflected back again towards the outer 
surface. A portion of the latter ray emerges 
from this outer surface, and mingles with the 
ray which is reflected on the first impact of the 
light upon the exterior surface of the "bubble. 
Now, it is obvious that the two rays of light 
which are thus made to pursue the same path 
have not travelled the same distance; for whilst 
one has been reflected from the outer surfaco 
of the film, the other has twice crossed tlm 
substance of the film. The undulations of the 
latter are thus thrown behind those of the 
former, and to such an extent as to cause the 
crests of the waves of some one colour of the 
white light of one ray to fall into the hollows 
of the waves of the same coloured light in the 
other ray. Thus that particular colour is ex- 
tinguished, whilst the residual light becomes 
tinted of the complementary colour. If inter- 
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ference has occurred with the blue rays, the 
residual light will he yellow. If the waves of 
yellow light have neutralised each other, a blue 
ray will result. The extinction of green pro- 
duces crimson : that of crimson, green light ; 
and so on. Now as the soap-bubble film varies ' 
in thickness, both in different parts at the] 
same time, and in the same portion at different 
times, it follows that at almost any given 
moment each of these colours will be visible 
on different portions of the bubble, and that 
one and the same part of the bubble will con- 
tinually change its hue as its thickness varies. 

Interim (Lat. in the mean time). In 
modern European History, the name given to 
a decree of Uia emperor Charles V. (after the 
overthrow of the Protestant League of Smal- 
calde) in which he attempted to reduce to 
harmony the conflicting opinions of the Pro- 
testants and Romanists. The use of the cup, 
however, and the marriage of the clergy, were 
the only points which he conceded to the 
Reformers; and it became a question among 
them, and gave rise to many serious disputes, 
whether they could conscientiously submit even 
to a temporary decree of such a nature. The 
enactments of the interim were intended only 
to remain in force till some definitive settle- 
ment could be made ; whence it derives the 
name by which it is generally known. It 
received the force of law at the diet of Augs- 
burg, in 1548. fts provisions against the Pro- 
testants were, however, in most- respects set 
aside by the treaty of Passau, 1552. 

Interior Side. In Fortification, the line 
of the curtain produced from the centre of one 
bastion to that of the next. 

Interior Slope. In Fortification, that part 
of the parapet sloping from the crest to the 
banquette ; or that part of the rampart sloping 
from the terreplein to the natural leveL 

Interjection (Lat. interjectio, from jacio, 
I cast). In Grammar, a part of speech ex- 
pressing simple emotion, without involving any 
act of conception. [Grammar.] 

Interlocutor (Lat. inter, and loquor, I 
speak). In Literary phraseology, a person who 
is introduced as taking part in a dialogue ; in 
Dramatic Literature, termed dramatis persona : 
the latter name, however, comprehends such 
as appear on the stage, but take no part in 
speaking, termed by the Greeks Kwph vp&rw wo, 
mute personages. 

Interlocutory Judgments. In Law, 
such as are given in the course of a cause upon 
any proceeding arising out of it, and do not 
finally determine it: as, the judgment in an 
action of damages upon which a writ of enquiry 
issues to assess such damages. So a decree in 
chancery is either final or interlocutory. In 
Scottish law, a judgment of the court of 
session, or lord in ordinary, which, if allowed 
to become final, will be conclusive, is termed 
interlocutor. 

Interlude (Lat. inter, and ludo, / play). 
A short dramatic piece, generally accompanied 
with music ; properly, such as is represented 
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or performed between the acts of longer per- 
formances. 

Intermede or Zntermexuo (ItaL). In 
Dramatic Literature, nearly the same with 
interlude. A short musical piece, generally of 
a burlesque character; but many pieces not 
intended merely for introdnetion between the 
acts of a more serious performance are com- 
prised under these names by the French and 
Italians. 

Intermediate Shaft. In Marine Engi- 
neering, the term intermediate shaft is applied 
to the strong shaft that runs across the frame 
of the engines, to connect the two engines and 
the two paddle-wheels. 

Intermittent (Lat intermitto, I leave off). 
Any disease which ceases for a time and again 
returns, so that the patient is free from it in 
the intermediate intervals. [Aoxib.] 

Intermitting Sytof. Springs which, 
after having run for a certain tune, stop alto- 
gether, and after a tune begin to run again, 
and then stop, and so an alternately ; the flow- 
ings and intermissions generally succeeding 
each, other at pretty regular intervals. These 
phenomena, which have sometimes been as- 
cribed to the influence of witchcraft, are ex- 
plained on the principle of the siphon. Let A 
be a cavern in a mountain, and 
a he a channel communicating 
with A, and terminating ost the 
side of the mountain or adjacent 
plain; and let us suppose the 
cavern to be fed by small streamlets of water, 
of which the united s uppl y is leas than can be 
dischaiged by the channel ahc. Let the cavern 
be supposed empty. The water from the rills 
or fissures by which it is fed will collect at the 
bottom, and as it rises in the cavern will also 
rise in the channel ab till it reaches the highest 
level 5, when it will begin to flow out through 
be, and by the property of the siphon will 
continue to flbw till the whole cavern is drained 
to the level of a. The cavern then begins to 
fill anew, and the same series of phenomena is 
repeated at intervals, of which the length 
depends on the relative capacity of the cavern 
and channel, and the abundance of the supply 
through the fissures. When the supply is 
constant, the intervals of intermission will be 
equal. Some springB of this kind do not cease 
altogether to flow, but only discharge a. much 
smaller quantity for a certain time, and then a 
greater quantity. In this case they are called 
variable or reciprocating springs. They may 
be caused by the circumstance of a smaller 
fissure connecting the cavern with the lower 
part of the channel c, through which a portion 
of water continues to flow wliile the main dis- 
charge is stopped ; or there may be several siphons 
all communicating with a common outlet. It is 
easy to imagine a combination of circumstances 
by which the discharge of water will he greatly 
increased by the elastic force of air ccmsm^mi 
at the top of the cavern A. This wul take 
place when the fissures which communicate 
with the external atmosphere are filled with 
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water, and there is in consequence no opening I be given in some cases against adverse claims 
by which the air in the cavern can escape. | made 
An interesting example of one of these springs 
may be seen at the village of Giggleswick, near 
Skipton, in Yoricshire. A powerful rush of 
water issues from this spring at intervals, vary- 
ing from five minutes to one hour, according to 
the wetness or dryness of the season. 

Xntermodillloii. In Architecture, the space 
between two modfllions, which is the same 
throughout the entablature. 

SmtucMStosud. That which relates to 
transactions between independent nations, ac- 
knowledging no common superior. In this 
sense we speak of international law as an im- 
portant branch of the so-called Law of Nations 
[which see], and international copyright [Copy- 
bight]. It may be expedient to lay down a 
caution against an incorrect use of the word 
which has of late arisen, namely, in the sense 
of * common to * all or several nations : e. g. an 
International Exhibition 



rules of which no 
nuncios, they are 
plenipotentiaries. This is (« lately Was) the 
title of the Austrian 



between the metacarpal 1 
the metatarsal of the foot: the 
concerned in moving the fingers, and the latter 
the toes. 

SsMVfsHstal (Let inter, and paries, a 
waff). In the early Aymari or Peruvian races, 
the Anils of which have been found at the 
borders of Lake Titicaca, a supposed peculiar 
configuration was observed by Dr. Bellamy and 
P rofess or Tschudi, via. the separation during 
life of the upper half of the superoccipiUl, a 
preaimsd embryonic character persistent in 
some lower animals. This anomaly ] has been 
observed in individuals of most races. 

tatwpdaslnr In Architecture, the space 
between two pilasters, which depends upon 
the same rubs as the intereolumuation, more 
especially if both be employed in the same 

—j—jlaafiar. In Law. A bin of inter- 
pleader, in canity, is filed by a parson who is 
under an obligation or the like to one of two 
parties, hat onaaot ascertain to which of the 
patties ha is indebted, and by hk bill he cells 
won tbs parties to interplead, and settle their 
means betww 


between themselves, in order that he 


mi sheriffs and other officers, and persona 
having no interest' in the subject of such 
claims, by a judge's order calling on the third 
party to appear and maintain or relinquish his 

Interpolation (let interpolation Mathe- 
matically considered, the general problem of 
interoolation may be thus stated: Given a 
number of particular values of a function, to 
find its general value. If the form of the 
fraction were known, and the data sufficiently 
numerous, the problem would, of course, be 
a perfectly determinate one, and capable of 
easy solution. Usually, however, this is not 
the case. 

In Astronomy and Physics, for instance, 
interpolation usually signifies the method of 
finding a mathematical law which will connect 
together a number of observed facts. Thus, 
supposing twenty places of a comet have been 
determined by observation; these places are 
said to be interpolated when a curve defined 
by an analytical equation has been found 
which pauses through them all, for by means 
of this curve tin place of the comet at any 
intermediate time can be found. According to 
this view of the subject, the problem of inter- 
polation is altogether indeterminate; for an 
infinity of curves of different forms may be 
found which will pass through twenty given 
prints; but in general the circumstances of 
the question impose such restrictions as lender 
it determinate. In the instance now given 
we know that the curve must be an ellipse; 
and aa an ellipse cannot be made to pass 
through twenty points taken anyhow, the ques- 
tion resolve* itself into this: To find the 
ellipse which will moat nearly puss through 
the given points, or re p res en t the given obser- 
vations. Another question now arises, What 
be fulfilled in order that the 


observations may be represented most nearly ? 
This condition must be determined from other 
considerations. Suppose the condition to be 
that the sum of the squares of the errors of 
observation (that is, of the differences between 
the observed places of tie comet and the cor- 
iponding places in tie mbit to be found) 
ul be a minimum; the problem is now quite 
determinate, though its solution may be suffi- 
ciently difficult and laborious. 

Most frequently tie form of the foncticm, 
some of whose particular values are given, is 
asramed to be algebraic, rational, and in- 
tegral; and tie pfririea of interpolation, geo- 
tfrically expressed, resolves itself to finding 
s parabola 

y-Ae+Axn+Af*"* . . . +A m _iS*- 1 


of tie highest possible order, which shall pern 
through a given number of prints. If n par- 
ticular values art known, tie order of this 
parabola will obviously be *— 1, since in its 

hear himself harmless in the event of I equation, as above written, there are n ooustants 

the suocBSS of either party. la tie common [to be determined. When the given values of 
law courts, by l It 2 Wm.1V. e. 68, relief can y are. equidistant, in other words corresp on d ts 
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equidifferent values of x, the calculus of differ- ' 
ences furbishes at once the required formula 
for interpolation. Taking the first ordinate as 
ordinate axes, and the common difference of 
the successive abscissae as unit, we have 

y=y 0 -kxAy 0 + g^ AVo&c- • • 


j(x-l) . . . (*-« + 2) . 

+ 1.2 . . . (n — 1) y,f 

where y 0 represents the first ordinate, corre- 
sponding to x = 0, and A.y 0 > A*y 0 &c. . . . the 
successive differences of the given series 


The n th difference A n y 0 vanishes, of course, 
in consequence of the assumed form of the 
function y. 

When the given values of y are not equi- 
distant, but correspond to the values a lf 
fln » of x, then it is best to assume, 
instead of the above, the equivalent form 

y=A i(*-a a )(*-a») • • • (*-<*») 

+ A a (x a -o l )(x-o a ) . . . (x-a,) + . . . 

+ A„ (x—a 1 )(x—a t ) . . . (x— a„_i), 
which is readily seen to be of the (n — l) th 
degree. Putting x=a m , and calling y m the 
given corresponding value of y , we have ob- 
viously the general formula 


y 


• • • (Om-a«0, 

since all terms except the m th , which does not 
contain (x— a m ), vanish. 

The value of y, therefore, may be conve- 
niently expressed in the form 

„ _ (x-aQ . . . (x-O 


=i (a.n-ai) . . (a m -aj 


'Vm 


The method of interpolation by differences 
was first employed by Briggs in the calcula- 
tion of logarithms ; but was afterwards treated 
in a more general way by Wallis, Newton, 
Cotes, Stirling, and others. In the fifth lemma 
of the third book of the Principia , Newton has 
given a solution of the problem of determining 
the curve which passes through the extremi- 
ties of any number of ordinates. By modern 
writers the subject is usually treated as a brunch 
of the calculus of finite differences. It is dis- 
cussed at length by Laplace in vol. ii. of the 
Mlcanique Celeste, and -also in the Theorie 
Analytiquc des Probability ; by Lagrange, in 
the Journal de V £cole Poly technique, &c. See 
also the ‘Treatise on Differences and Series’ 
by Sir John Herschel in the Appendix to the 
English translation of Lacroix’s Differential and 
Integral Calculus , or vol. iii. of Lacroix’s large 
Tnatise , or lastly Boole’s useful little IV rati sc 
on the Calculus of Finite Differences. Amongst 
the most recent jesea relies on Interpolation, we 
may mention those of Tchebichef, Piter sbourg 
Acad. Bull. 16, 1859; Hermite, Comptes Rendus 
t. xlviii. 1860, and Borchardt, Abhand. dcr 
K. Akad , der Wissen. zu Berlin , 1860. 
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Interregnum (Lat). The period between 
the death of one king and the accession of 
another under the Roman monarchy, which is 
represented as elective ; or under the republic^ 
the space of time when there were by some 
accident no curule magistrates who could hold 
the public assemblies of the people (comitia), 
and during which, therefore, an interrex was 
appointed. There can be legally no interreg- 
num in an hereditary monarchy like that of 
England ; hence the reign of Charles II. was 
always computed in legal language as com- 
mencing at the execution of Charles I. 

Interns (Lat.). A person appointed to 
discharge the royal functions during a vacancy 
of the throne. According to their legendary 
history, the Homans first elected an interrex 
after the death of Bomulus, and continued the 
custom while the monarchy lasted. The manner 
of their election was said to be this: the senate 
chose ten individuals out of its body, each of 
whom discharged the function of royalty for 
five days in an order appointed by lot. It 
has been supposed that these ten senators were 
not elected, but were the respective seniors 
of the ten decuries into which the original body 
of patricians was divided, and that this office 
devolved on them by virtue of their rank; but 
the utter uncertainty of this and other subjects 
in Roman tradition has been pointed out by Sir 
G. C. Lewis, Credibility of Early Roman History. 
An interrex was also appointed sometimes under 
the republic to preside over elections of magis- 
trates, &c. when the consuls were absent, or 
their election declared void and no dictator had 
been created. 

Interrogatories (Lat. interrogo, I ques- 
tion). In Law, written questions, proposed to 
witnesses who are to be examined out of court, 
under authority of courts where such examina- 
tion is not directed to be taken viv& voce. In 
equity pleading, interrogatories may be served 
by the plaintiff upon the defendant to be 
dealt with by him in his answer, and vice 
vers A. Under the Common Law Procedure 
Act, 1854, parties to actions and common law 
had for the first time the power of procuring, 
by means of interrogatories, statements rele- 
vant to the questions at issue. 

Xnterscendent (Lat. inter, and scando, 7 
climb). In Algebra, a term applied by Leibnitz 
to quantities when the exponents of their powers 
are irrational. Such expressions are called 
inter scmdint, as holding a mean as it were 
between algebraic and transcendentalquantities. 

Intersection (Lat. intersectio, from seco, l 
cut). In Geometry, the meeting or concourse 
of lines and surfaces. The number of inter- 
sections of a plane curve with a right line 
determines the order of that curve, and hence 
it follows that, in general, the number of inter- 
sections of two plane curves is equal to the 
product of their orders. The order of a surface 
is the number of real and imaginary intersec- 
tions which it makes with a right line, and hence 
agrees with the order of each of its plane 
sections. As a consequence, the number of 
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points in which three surfaces intersect will bo 
equal to the product of their several orders. 
The order of a non-plane curve is determined 
by the number of its intersections with any 
plane, whence it follows that the order of the 
curve in which two surfaces intersect will be 
equal to the product of the orders of the inter- 
secting surfaces, and further that the product 
of the orders of a surface and a non-plane 
curve will give the number of their intersec- 
tions. It is on these principles that algebraic 
curves and surfaces are classified. 

£ntertle. In Architecture, a horizontal 
piece of timber framed between two points, in 
order to tie them together ; sometimes this is 
called a cross-brace. 

Interval (Lat. intervallum). In Military 
language, the space between two portions of a 
body of troops in line, as distinguished from 
distance , the space between troops in column. 

Interval. In Music, the imaginary distance 
between two sounds as respects their acuteness 
and gravity ; thus, for instance, the imaginary 
distance from C upwards to I) is called the 
interval of a tone ; from C to E the interval of 
a major third ; from C to G the interval of a 
fifth, and so on. 

Intervention (Lat. interventio, a coming 
between). In Politics, the interposition of one 
state in the domestic affairs of another. The 
right of armed intervention is one of the most 
contested portions of the public law of nations; 
as, although practised frequently enough by 
the more powerful with reference to the weak, 
it had never been regarded otherwise than as 
a permitted abuse of power until the time of 
the congresses of Vienna, Laybach, &c., when 
it was publicly recognised by the leading 
cabinets of Europe. The principle on which 
this supposed right was rested was indeed 
that of self-defence, in suppressing principles 
and practices by the prevalence of which the 
internal peace of the .intervening state was 
threatened. Such was the pound on which 
France asserted her right to intervene by arms 
in the political affairs of Spain in 1821, which 
led to much discussion, and to the strong 
reprobation of the alleged right on the part of 
British statesmen. The history of Italy from 
1821 to 1849 afforded little else than a series 
of such interventions , chiefly on the part of 
Austria, to prevent the spread of liberal poli- 
tics in portions of the peninsula not under 
her government. The intervention of the 
allied powers between Greece and Turkey in 
1827 was based on motives of humanity. But 
the most remarkable instance of recent time 
was that of Russia, between the government of 
Austria and Hungary, in 1849 ; for which little 
or no reason could be assigned except the 
possible danger of an insurrection in Poland 
following the achievement of Hungarian inde- 
pendence. Generally speaking, it may be said 
that interventions on the ground of appre- 
hended necessity will never cease ; but that 
all endeavours to erect them into a branch of 
international law or usage arc futile. 
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Intestacy (Lat intestatus, that has made 
no will). In Law, the condition of a party 
who dies without having made a will. Freehold 
lands and tenements in which he lias an estate 
of inheritance descend to his heir, subject to 
such charges as affect real estate; copyhold 
lands of inheritance to the heir, by the custom 
of the manor ; chattels must be distributed 
(subject to debts) by the party who takss out 
letters of administration to the estate and 
effects of the deceased, according to the pro- 
visions of the Statute of Distributions. 

Intestlnalla, Intestinal Worms (Lat. 
intestinus, internal). The name by which 
Linnaeus and Cuvier have designated the class 
of animals which infest the interior of other 
animal bodies, and which indicates their most 
common locality, viz. the intestinal tube. 

The knowledge of the intestinal worms, as a 
distinct class of invertebrate animals, is of a 
very late date. In the twelfth edition of the 
Systnna Natures , 1787-8, only eleven species 
of true Entozoa are enumerated, and of these 
only six are placed among the Intestina — 
Gordius mcclinensis, Ascaris vermicularis t Ad- 
eems lumbricoidcs , Fasciola hepatLa , Fas. in - 
tcstinalis, and Fas. barbata ; the remaining 
species, viz. Hydra hydatula , Tesnia Solium , 
Tesn. vulgaris , Teen, lata , and Teen, canina, are 
ranged with the Zoophyta. Bloch’s Treatise 
on the Generation of Intestinal Worms , and 
the succeeding work of Goze, entitled Versuch 
cincr Naturqeschichte der Eingewddewurmer 
Thxerischer Korper 3 1782, added largely to the 
number of the described species, and led to the 
foundation of some accurately defined groups, 
and to better ideas of classification. The 
first clear definition of the intestinal worms 
as a class, and their distribution into a sys- 
tem of orders and generas, are contained in 
the great work by Rudolph i, entitled Ento- 
zoorum sen Vcrmium lntestinalmm Historia 
Naturalis, 8vo. 1808-10. In this work, Ru- 
dolph i, after dividing the great class Vermes 
of Linnaeus into four classes, viz. Mollusca , 
Gymnodela , Entozoa y and Phytozoa , charac- 
terises the third class as follows: ‘Entozoa 
ergo classcm, aut si mavis ordinem, sistunt 
peculiarem continentem, aliis in animalibus 
vbviu, oculis nudis conspicua, nervis carentia , 
parhbvs interim dissimilibus instructa * Of 
the class of animals thus characterised, Ru- 
dolph i enumerates, in a subsequent work. 
Synopsis Entozoorum , 1819, upwards of 1,100 
species. At the present time, nearly double 
that number of Entozoa are known. 

Rudolphi distributes the intestinal worms 
into five orders, which are characterised as 
follows : — 

Order I. Ncmatoidea (Round-worms). — Char.: 
Body elongated, rounded, elastic; an intes- 
tinal canal, with a separate mouth and vent; 
sexes distinct. 

Order II. Acanthoccphala (Hooked-worms). — 
Char. : Body roundish, utricular, elastic ; 
head with a retractile proboscis, armed with 
hooks or recurved spines; sexes distinct. 
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Order III. Trematoda (Fluke-worms). — Char. : 
Body soft, rounded, or flattened ; suctorial 
pores ; male and female organs in the same 
individual* 

Order IV. Ccstoidca (Tape-worms). — Char. : 
Body elongated, flattened, soft, continuous, 
or articulated ; head either simply labiatod, 
or provided with pits ( bothria ), orsuctorious ; 
orifices, either two or four in number ; male 
and female organs in the same individual. 
Order V. Cystica (Hydatids). — Char. : Body 
flattened or rounded, continued posteriorly 
into a cyst, which is sometimes common to 
many individuals ; head provided with two 
or four pits, or with four suckers, and with a 
circle of hooklets, or with four unarmed or 
uncinated tentacles; sexual organs hitherto 
indiscernible. 

The Entozoa which are included in the last 
four orders of Rudolphi have no distinct in- 
testinal canal ; and Cuvier considered the pre- 
sence of this structure in the Ntmatoidca of 
Rudolphi of sufficient importance to form the 
character of a primary group, equivalent to all 
the remaining orders combined; and he ob- 
serves that the orders thus distinguished might 
form two classes. 

The first order Cuvier terms Cavitaircs ; 
and he includes in it not only the Nematoid 
Entozoa, but also the genus Pcntastoma of 
Rudolphi, and the Epizoa, or Vers rigidulcs 
of Lamarck. 

The organisation of the Pentastomata, which 
were defined, prior to Rudolphi, by Froelich, 
under the name of Linguatula , entitle/3 l hem 
to rank with the highest organised Entozoa 
( Zoological Trans, vol. i. p. 381, pi. 41); but, 
with respect to the Epizoa, or the external 
Lernman parasites of fishes, although they agree 
with the Nematoidea and all other Entozoa in 
the absence of distinct respiratory organs, yet 
the ciliated natatory extremities which they 
possess in the young state, and the external 
ovarian appendages of the adult, are characters 
which raise them above the Entozoa, and indi- 
cate their intimate relations with the Siphono- 
stomous Crustaceans. 

Professor Owen has, therefore, combined the 
Nnnatoidea of Rudolphi with the genera 
Linguatula, Porocephalus, and Synga /inis, &e., 
which, under the habit of Cestoid or Trematode 
worms, mask a higher grade of organisation, 
to form a class under the name of Ccelclmmtha. 
This class already embraces the types of three 
different orders, of which one is formed by the 
Nnuatoidca of Rudolphi ; and a second has 
been established by Diesing, for the Lingiiatula, 
and other congeneric species, under the. name 
of Acanthotheca. The remarkable organisation 
of the genus Syngamus, as described by Siebold, 
clearly indicates the type of a third order of 
CtELELMiNTHA [see that word]. 

The four orders of intestinal worms which 
have no distinct intestine, but in which the 
digestive function is carried on in blind canals, 
excavated in the parenchymatous substance of 
the body, Cuvier combines into a group, which 
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he terms Vers intestinaux parcnchymateux, and 
for which Prof. Owen has proposed the name 
of 8 tebelmintha [see that word]. 

This group Cuvier subdivides into three 
families, or orders ; the first corresponding to 
the Acanthocephala of Rudolphi, the second to 
the Trematoda, and the third being equivalent 
to the Ccstoidca and Cystica combined; with 
the exception of the genus Ligula of Bloch, of 
which Cuvier makes a fourth order, restrict- 
ing to it the application of Kudolphi’s term 
Ccstoidca. To this distinction it must be ob- 
jected that the passage from the Tania to the 
Ligula is rendered very gradual by the traces 
of botliria and of generative organs, which 
make their appearance in the higher organised 
Ligula which infest the intestines of certain 
aquatic birds, and respecting which Rudolphi 
hazarded the hypothesis, viz. that these species 
are actually the more simple Ligula of fishes, 
developed into a higher grade of organisation 
by virtue of the warmth and abundant nutriment 
which they enjoy in the intestines of the birds 
that have swallowed the fishes so infested. 
Such migrations have since been experiment- 
ally proved in regard to many Intestinalia ; 
especially in reference to the Cystica , Rud., 
which become Ccstoidca when introduced into 
other animals, as, e.g., from the flesh of prey 
into the gut of the devourer. The Cystica are, 
in fact, incompletely developed Ccstoidca. 

Thus the intestinal worms, as at present 
known, form two classes, each divisible into 
three orders. 

Class I. CtELEEMIXTHA. 

Order 1. Nematoid < a. — Ex.: Fil aria medinensis, 
Fil. oculi , Fil. bronchial is, Ascaris lambri- 
cnidcs , Asc. vcrmicuhins, Trichocephalus 
d/spar, Spiroptera hominis. Strongylus 
gig as. Strong, spiniger : the Trichina 
spiralis is a larval Nematoid, which ac- 
quires fully developed sexual organs when 
received into the intestinal canal, whence 
the progeny migrate to the muscular 
tissue. 

Order 2. Acanthotheca. — Ex.: Linguatula tan i- 
oidcs. ■ 

Order 3. Syngamoidca. — Ex. : Syngamids tra~ 
chi al is . 

Class II. Sterei.mintha. 

Order 1. Acanthocephala. —Ex. : Echinorhyn- 
chus gigas. 

Order 2. Trematoda. — Ex.: Distomahepaticum , 
Polystoma pinguicola, Planana. 

Order 3. Tanwidea. — Ex. : liothriocephalus 
latus , Tania Sohum : the Cysticercvs ccl- 
lulosa and Echinococcus hominis are larval 
states. 

The examples quoted are species which in- 
fest man, with the exception of Planana and 
allied Turin llaria, Ehr., and of the orders 
Acanthotheca , Syngamoidca, and Acanthict - 
phata , which have no representatives among 
the human internal parasites. For the parts 
of the body which tluse latter infest, the reader 
is referred to Eniozoa. 
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i (LnL intestinua, internal). The 
convoluted membranous and muscular tube ex- 
tending from the pylorus to the anas. It is 
distinguished, in the human subject, into small 
and luge intestines : the former including the 
dmdomun , the jejunum, and the ileum ; the 
latter the ewmtfn, colon, and rectum. The small 
intastinfe have internal membranous folds, 
eallsd mltmlm connivences ; the large have 
three parallel mnsenlar bands upon their surface. 
The intestines admit of separation into three 
eoats : the external, membranous or peritoneal ; 
the middle coat, muscular ; and the inner one, 
villous. They are attached to the body by the 
mesentery. The st r u c tur e of the intestinal 
canal in different animals is adapted to its re- 
quired function*, dependent upon the nature 
of their food and other circumstances. Of these 
peculiarities the principal are adverted to under 
the titles of the animals in which they occur. 

Intonation (Lat in, and tonus, a tone). In 
Music, the act of sounding, with the voice or an 
instrument, the consecutive notes of the Beale, 
or in any other given intervale. To do this 
correctly is the first qualification of a good 
singer. It is scarcely practicable without the 
assistance of a good ear, as well as a refer- 
ence to some common idea, such as the key or 
mode wherein a piece is written. From the word 
tone , sometimes used in a sense almost identical 
with that of key, the word has its origin. 

Xntrmdos (Fr.). The lower line of an arch ; 
the outer or upper line being known by the name 
of the extradoe. [Abch.] 

Intransitive (lat. intransitivus, from in, 
neg., and transeo, I pass over). In Grammar, 
a word need to denote verbs expressive of 
actions of which the effects do not pass over 
to an object, as I walk, I sleep. 

Intrend&ment. J n Fortification, a general 
tom, denoting a ditch or trench with a parapet, 
for purposes of defence. 

Intrftnsfte liquation (Lat. intrinsecus, wi th- 
in). The name proposed by Dr. Whewell in the 
Cambridge Phil. Trans, vot viii for the equation 
which expresses the relation that exists between 
the length s of the arc of 4 curve, and the an^le 
<t> through which the tangent turns as its point 
of contact describes that arc. Thus ir we 
suppose f(4>) to vanish with its argument <p, 
then the ‘intrinsic equation of a curve will have 
the form «»/($). This granted, 

U’ fW 

will obviously be the expression for the radius 
of curvature, and the intrinsic equation of its 
erolute will be *1 *=/'(*) -/'(0). [E volute.] 
The rectangular Cartesian equation of the curve 
is easily' deduced trom its intrinsic one. If 
both equations be referred to the same origin, 
and the initial tangent be taken as abscissa 
axis, we have 

dx~ds cos £«/'($) cos <pd$ 

and 

dy**f'{4>) “in 4>d$\ 
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whence, by integration, we obtain two motions 
of the form 

«*F(fco) and y-F (*,*), 

from which bv eliminating 9, the required 
equation, involving two arbitrary constants a 
and b, results. 

The intrinsic equation of a curve may be 
advantageously employed in many enquiries, 
amongst which may be mentioned those rela- 
tive to the successive involutes of a plane curve. 
[Involute.] 

Introftt (Lat introitus, entry). In Eccle- 
siastical Antiquities, the verses chanted or re- 
peated at the first entering of the congregation 
into the chnrch ; a custom as old as the fourth 
century : called ingressa in the Ambrosian 
Kitual. (Palmer, Origines Lituvgicce , ii. 19.) 

Introrse (Lat. introrsum, inwards). In 
Botany, a term used in describing the direction 
of bodies to denote their being turned towards 
the axis to which they appertain ; thus, in most 
plants the anthers are mtrorse, being tnrned 
towards the stylo. 

Intrusion (Lat. intrudo, I thrust upon). 
In Law, a species of iqjury to freehold property. 
It arises when a stranger intrudes between the 
death of tenant for life or years and the entry 
of the heir of a remainder-man or reversioner 
expectant on the estate for life or yeare, who 
had died previous to the decease of such tenant 
for life or years. Writ of entry on intrusion 
was a special remedy for this iqjury, which 
having become obsolete was ultimately abo- 
lished by stat 3 & 4 Wm. IV. c. 27. 

Intuition (Lat. intueor, I look into). In 
Philosophy, any act of the mind by which a 
truth is immediately perceived, and as it were 
behld , without any previous process of analysis 
or ratiocination. Such, according to Kant, are 
the fundamental propositions of geometry; 
as that * two straight lines cannot inclose a 
space.,’ &e. 

Intun-aunoeption (Lat. intus, within, and 
susceptio, a receiving ). In Anatomy, a term 
applied to the folding or passing of one portion 
of the intestinal canal into another. 

Inula (Lat.). The Elecampane, long culti- 
vated in herb-gardens, is the I. Hilcnium of 
botanists. It is a tall perennial herb, with 
large yellow composite flower-heads. Its root 
has an aromatic camphor-like taste, due to the 
presi nee of livhnin, and contains also a quantity 
of starchy matter called inulin. Elecampane 
was at one time much used as an aromatic 
tonic and stimulant. 

Inulin. An amylaceous substance contained 
in clecampano root. It differs from common 
starch in being rendered brown, instead of 
blue, by iodine. 

Inundation (Lat. innndatio, from unda, a 
wave). In Agriculture, lands which are over- 
flowed by water from natural causes uncon- 
trolled by art, arc said to be inundatid: when 
in consequence of the exorcise of art and skill, 
the result is termed irrigation . 

Inundation. In Military Engineering, the 
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flooding a portion of country with a view to its 
defence, by rendering it impassable for an 
enemy. This is an important element in the 
defence of fortresses. 

Invalids (Lat. invalidus, weak). Those 
soldiers or sailors who, either on account of 
wounds or length of service, are admitted 
into hospitals, and there maintained at the 
public expense. The practice of making pro- 
vision for soldiers worn out or disabled in the 
public service dates from high antiquity, and 
the veterans of the Roman legions were often 
rewarded with grants of land. But such re- 
wards emanated more from individual power 
or favour than from any general or established 
principles of benevolence. In modern times 
there is no civilised country without institu- 
tions for the maintenance of invalids ; but the 
most magnificent are the Greenwich and Chelsea 
hospitals in England, and in France the H6tel 
des Invalided. 

Invariable Plane. [Rotation.] 

Invariant. Any function of the coefficients 
of a system of quantics is said to be an invariant 
of that system when it is equal, to a factor prfa, 
to the function derived in a similar manner 
from the linearly transformed system of quan- 
tics. [Covariant and Concomitant.] The fac- 
tor referred to is always a power of the modulus 
of transformation, and may be supposed equal 
to unity* in which case the transformation is 
said to be unimodular. [Linear Transforma- 
tion.] Thus the resultant of a system of 
equations is an invariant of that system, as may 
be seen a priori, inasmuch as the said reB'iltant 
equated to zero expresses the condition that 
the equations should be satisfied by a certain 
set of values of the variables, and this property 
is obviously unaffected by linear transformation. 
Again, the discriminant of a quant ic is neces- 
sarily an invariant, by the very nature of its 
formation. [Discriminant.] Of the many 
invariants of a quantic, a certain number are 
said to be independent ; all others being ex- 
pressible as rational integral functions of them. 
Thus, the binary quartic (a 0 ,a lf a 2 , a 3 , « 4 X*».V) 4 » 
as Sylvester and Cayley have shown {Phil. 
Mag. April 1853, and Phil. Trans . 1855), has 
the two independent invariants 

I «= a 0 a 4 — 411^ + 3fl 9 f , 

J = a 0 a a a 4 + 2 a } a a a 3 — ad** — <*»*» 

respectively called, for manifest reasons, the 
quadrin variant and cuhinvariant of the binary 
quartic. All other invariants of binary quartics 
can be expressed as rational functions of I and 
J ; for instance, the discriminant, which is a 
sextinvariant, has the value I s — 27 J’. The 
sum of the suffixes of each term of either of 
the above invariants is visibly constant. This 
is a general property in virtue of which, and of 
certain differential equations which every in- 
variant satisfies, any such function may easily 
be written down. Tho differential equations 
here referred to ariso from the property which 
invariants, in common with covariants and 
the quantic itself, possess of giving the same 
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results on applying the operations y d x^- t as 

dx dy 

they do under the application of the operations 
symbolised respectively by 

[*/,]— 1 


[Covariant.] In the case of invariants the 
two former, and hence the two latter, results 
are manifestly zero. In his later researches, in 
fact, Prof. Cayley has defined an invariant as 
any function which is reduced to zero by each 
of the operations which, in the case of the 
original quantic, are tantamount to 


y 3* X dy 


&C. 


For further information on this very important 
subject, the researches of Cayley, Sylvester and 
others in the modern mathematical journals 
must be consulted ; as an introduction to 
the subject, the Ijessons on the Higher Algebra 
by Dr. Salmon will be found very useful. It 
may be here added that in geometrical appli- 
cations, invariants equated to zero generally 
express the conditions under which a curve or 
surface will possess some permanent singularity, 
unaffected by the choice of axes, such as a 
double point, a conical point, and so forth. 
For instance, the discriminant 


f,b,d\ 
e, d, c \ 


of the ternary quadric (a, b , c, d, y, z)* t 

when equated to zero, expresses the condition 
that the conic represented by the latter breaks 
up into two right lines. 

Invariant! we Operation. An operation 
performed on a system of quantics, the result 
of which, after linear transformation of the 
variables which it may contain, is equal, to a 
factor pris, to the result of the application 
of the same operation to the similarly trans- 
formed system. Thus it can be shown that the 
operations 

± A A 

dx dy dz 

are contra gradient to x, y % z . . . that is to say, 
if the latter are replaced by linear functions 
of themselves, the former must be replaced by 
the opposite or reciprocal linear functions of 
themselves ; whence it follows that if 


. . .) 


be any contravariant of a quantic, 


A d 1 . 

dx dy dz' 



will be an invariant* ve operation-symbol, and, 
according to the order of the contravariant, 
the result of operating upon the quantic with 
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the symbol jnnder consideration will yield a 
covariant or an invariant. [Covariant ; Con- 
tra variant ; Invariant.] 

Invasion (Lat. invado, I enter). The 
hostile advance of an army into an enemy’fis 
country. 

Invention (Lat. inventio, from invenio, to 
find). In the Fine Arts, the choice and pife- 
duction of such objects as are proper to enter 
into the composition of a work of art. * Strictly 
speaking/ says Sir Joshua Reynolds, ‘invention 
is little more than a new combination of those 
images which have been previously gathered 
and deposited in the memory: nothing can 
come of nothing : he who has laid up no mate- 
rials can produce no combinations.’ 

Invention of tlie Cross. A festival 
celebrated, May 3, in the Roman Catholic 
church, in honour of the finding of what was 
said to be the true Cross. The search was 
instituted by order of Helena, mother of the 
emperor Constantine, a.d. 316 ; and the cross, 
according to St. Cyril, was found among the 
ruins of Mount Calvary. 

Inventory. A catalogue of movable 
goods, as of furniture, or the like. 

Inverse Functions. 'The results of the 
performance upon the same subjects of Inverse 
Opbrations. 

Inverse Metbod of Fluxions. The 

method of finding the fluents of given fluxianal 
expressions. It iB the same with the integral 
calculus. 

Inverse Method of Tangents. The 

method of finding the curve whose tangents are 
lines drawn according to some given law. The 
tangents to a- given curve can be found by the 
differential calculus, whereas to find the curve 
which has given tangents requires the aid of 
the integral calculus. The two methods, there- 
fore, are inverse to one another. A simple 
example of a problem of this nature is to find the 
curve upon whose tangents two fixed right lines 
intercept equal segments ; for instance, the curve 
to which a ladder reared against a vertical wall 
is always tangential. The determination of the 
caustic by reflection or refraction from a given 
curve is also effected by this method. 

Inverse Operations. In Mathematics, 
two operations are said to be inverse one of the 
other, when their successive performance on 
any subject leaves the latter unchanged ; in 
other words, when the one destroys the effect of 
the other. Addition and subtraction, multi- 
plication and division, involution and evolution, 
integration and differentiation, are, severally, 
examples of inverse operations. If <f> denote 
any operation whatever, the symbol for the 
inverse operation would be ^“ l , and the two 
would be so related that <i> [^” 1 (^)] = .r. 

Inverse Proportion. In Arithmetic and 
Algebra, two quantities are said to be inversely 
proportional to two others with which they are 
respectively associated when the first is to the 
second as the associate of the second is to that 
of the first. Thus A and B are inversely 
proportional to a and b when 
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A:B=d:a<* 

a b 

that is to say, when the ratio of A to B is the 
reciprocal of that of a to 6, or, otherwise ex 
\pressed, is equal to the ratio of the reciprocals 
Of a and b. 

inversion (Lat. inversio). In Geometry, 
a peculiar method of transformation. • Two 
points, ppt, are said to be inverse to each other, 
relative to 1 a fixed point (origin) A, and a given 
fundamental quadric curve or surface (F), when 
they constitute a pair of conjugate points with 
respect to the latter, that is to say when the 
polar of one passes through the other, and when 
they are likewise collinear with A. Two curves, 
or surfaces, are said to be inverse to each other, 
when every point of the one has its inverse on 
the other. , 

Ordinarily, the fundamental curve (or sur- 
face) (F) is a circle (or sphere) whose centre 
coincides with the origin A. In this case the 
distances of inverse points from the origin are 
connected by the very simple relation Ap.Ap' 
— k 2 , where k is the radius of the circle (or 
sphere)^)/ inversion (F). Hence, metrical pro- 
perties may be transformed by the simple 
formula 




pj. 

A p . A q 




where p, pf ; q, q* are any two pairs of inverse 
points. It may readily be shown that the in- 
verse of a right line (or plane) is a circle (or 
sphere) through the origin, and vice versA; 
and further, that the inverse of every circle (or 
sphere) which does not pass through the origin 
is itself a circle (or sphere). Moreover, if any 
two curves whatever intersect at a point p, 
their two inverse curves will intersect at the 
inverse point fi in such a manner that the 
angles formed at p and p' will be equal to one 
another. 

A plane figure and its stereographic pro- 
jection,/ as is well known, possess the pro- 
perty just mentioned. [Projection.] They 
constitute, in fact, a pair of inverse figures. 
Hipparchus, therefore, may be said to have 
first employed inversion. As a geometrical 
rruthod , however, inversion is of recent date. 
Steiner, in his Geomctrische Gestalter , and 
Magnus in Crelle’s Journal , vol. viii., studied 
in 1832 a method of transformation of which 
inversion is a particular case. Pliicker, in 
1834 (Crelle’s Journal , vol. xi.), established its 
descriptive properties; and Bellavitis, in 1836, 
developed its metrical properties in the Memoirs 
of the Lombardo - Venetian Academy. In Eng- 
land the method was first published (as new) 
by Mr. Stubbs in the Philosophical Magazine for 
1843. Prof. W. Thompson applied it in 1845, 
in his ‘Theory of Electrical Images’ (Cambridge 
and Dublin Mathematical Journal ), and was 
followed by Liouviile, who published an elabo- 
rate memoir on the subject in his Journal des 
Mathhmatiqucs for 1847. The method of in- 
version which has been universally employed 
for the last ten yean may be appropriately 
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termed cyclical (or spherical ), and tbe more 
general method above defined may be distin- 
guished as quadric inversion. (Froc. of Royal 
Society, March 1865.) There are still more 
general methods of inversion in which the fun- 
damental quadric is replaced by a curve (or 
surface) of any order whatever ; but these have 
been little studied. 

Inversion. In Music, the interchange of 
place between two notes of an. interval; that 
is, placing the lower note an octave higher, or 
the higher note an octave lower. 

Inversion. In Rhetoric and Philology, the 
transposition of words out of their natural 
order. Every language has a customary ar- 
rangement of its own to regulate the order of 
succession in which words forming part of the 
same sentence, member, or proposition follow 
each other. On the other hand, there is un- 
doubtedly a natural or philosophical order of 
words following each other in the same ana- 
lytical succession in which ideas present them- 
selves to the mind, varied occasionally by that j 
produced by the succession of sentiments or i 
emotions ; and as in every language many I 
customary phrases, if not the general arrange- 
ment of the words, are contrary to this primi- 
tive order, eveiy language has customary in- 
versions of its own. Deviations from the 
customary order of words are more commonly 
called transpositions ', but each word has, of 
course, a relative and somewhat arbitrary sig- 
nification. As an instance of ordinary inver- 
sion, it may be observed that, according to the 
metaphysical or analytical order, the subject 
of a proposition precedes the predicate, being 
the first idea which presents itself to the mind. 
Thus, in the construction of a sentence con- 
taining a proposition [Logic], 4 Solon is wise,’ 
or ‘Alexander reigns,’ we habitually follow 
the order of nature. But when a substantive 
and adjective in connection form part of a 
sentence, i. e. a subject or predicate, or a part 
of either, the substantive is that which seems 
naturally to present itself first to the mind; 
whereas in most modern languages it follows 
the adjective, while in the Greek and Latin its 
ordinary although not its necessary place was 
before it: 4 Who is a wise man V — 4 Vir bonus 
est- quis?* ‘The end of a long silence/ — 

* Silentii diuturni finis/ It is in general to be 
observed, that modern languages admit of trans- 
position far less readily than the ancient ; but 
there are considerable differences in this respect 
between modern languages themselves. German 
admits much latitude, French veiy little. In 
our own language we are frequently able to 
vary the analytical order by following wliut 
may be termed, the order of emotion, where a 
French writer could not do so. Thus in the 
proposition 1 Great is Diana of the Ephesians,’ 
it would be impossible, in French, to give the 
force which is added to the expression by tin' 
transposition of the predicate to the beginning 
without violating the habitual rules of con- 
struction. A similar instance of inversion is 
to be found in the Swedish and some kindred 
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languages, in which the article follows instead 
j of preceding the noun. 

j Invertebrata (Lat. in, priv., vertebra, a 
\ joint of the backbone). The animals which 
I are devoid of vertebrae, or of an internal bony 
skeleton, and which include the Molluscous, 
j Articulate, and Radiate subkingdoms of Ani- 
| malia, in Cuvier’s system. Lamarck’s primary 
i division of the animal kingdom into Vertebra ta 
and Invertebrata corresponds with that pro- 
posed by Aristotle into Enaima and Anaima. 
It is, however, subject to the objection which 
applies to most of the Dichotomous systems 
f in Zoology ; namely, that the two members of 
the division are not equivalent to each other. 
The Invertebrata, for example, contain three 
if not four primary divisions of the animal 
kingdom, each of which is equivalent to the 
Verttbrata. 

Inverted Arch. In Architecture, one 
wherein the lowest stone, or brick, is the 
keystone. It is |“1 pi A rr 

used in foundations, LI J-J 

to distribute the 

weight of partieu- ^ 

lar points, such as A, A, A, over the whole of 
the foundations ; and hence its employment is 
frequently of the greatest importance in con- 
structive architecture. 

Investiture (Lat. vestis, a garment). In 
Feudal Law, the delivery of a fief by a lord to 
his vassal, accompanied by peculiar ceremonies. 
[Feudxl System.] The investiture of a bishop 
was, properly speaking, his endowment with 
the fiefs and teraporalties of the see. Hence 
it became a subject of contest between the 
popes and emperors, and one of the principal 
grounds of the great quarrel of Guelfs and 
Ghibellines. It was conceded by the emperors 
to the Roman see in 1122; but tlie question 
was ended by a substantial compromise, which 
loft the nomination in reality in the hands of 
the temporal prince. (If allam's Middle Ages ; 
Raumer’s History of the Hohinstaujftn ; Giese- 
ler’s Text -book of Ecclesiastical History ; Mos- 
heiin’s Ecclesiastical History.) 

Investment of a Fortress. The en- 
closure of a fortress on every side with troops, 
all the avenues to it being occupied, so as to 
prevent the garrison receiving supplies, or 
communicating with other troops. This is the 
first step necessary in a siege. 

Invocation (Lat. invoentio, from imoco, I 
call upon). In Literature, signifies, in a general 
sense, an address, at the commencement of a 
poem, to the Muses or some other Being sup- 
posed to bo capable of giving inspiration. 
Among the most beautiful invocations must 
be reckoned that which precedes the long 
catalogue of chieftains in the second book of 
the Iliad. The extreme solemnity of this in- 
vocation, and the extraordinary richness of 
imagery with which it is introduced, are among 
the strongest arguments for the oral transmis- 
sion of the Homeric poems during a long series 
of ages. (Gladstone, Homer and the Honuric 
Age i. 246.) 
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Invocation of iolnti In Theology, of finding the parallel curves to the given in- 
According to Protestant writers, the veneration volute. 

of saints and martyrs increased rapidly through- The involute of an involute is called the 
out the fourth century ; but their invocation as second involute of the curve, the involute of 
intercessors with the Divinity did not generally this second is a third, and by proceeding in the 
commence much before the fifth. The fol- same manner a whole series of involutes may 
lowers of Origen are said to have been the be obtained. The properties of snch a series 
first 'who apostrophised the martyrs in their have been little investigated. With resgect to 
sermons, and besought their intercession.* a series of plane evolutes, however, we are in 
Prayers for the saints among other departed possession of a remarkable theorem due in the 
spirits were discontinued about the fifth cen- first instance to John Bernoulli, but afterwards 
tury, on the principle laid down by Saint generalised by Euler (Nov. Comm. Petrop . 
Augustine, 'Injuria est pro martyre orare, 1764); according to this theorem the ultimate 
cinus nos debemus orationibus commendarL involute of every curve is an epicycloid. De- 
[Mabttrs ; Sauers.] monstrations of this theorem have been given 

Invoice (connected by Hr. Wedgwood with also by Poisson (Jowr. de VEcolc Poly technique , 
It&L awiso, Fr. avis, a notice). A list or cah. 18). Legendre ( Exercices du Calcul inti- 
account of goocUTor merchandise sent by mer- gral , t. ii.), Whewell (Cambridge Phil. Trane. 
chants to their correspondents at home or voL viii.), and Puiseux (LiouviUe, t. ix.). The 
abroad, in which the peculiar marks of each theorem is also considered in Salmon’s Higher 
package, with their value, customs, provision, Plane Curves. It should be observed, too, that 
charges, and other particulars, are set forth, the evolution of each involute is, in the above 
(Commercial Dictionary.) theorem, supposed to commence at the extre- 

Xnvoluoellum. In Botany, the secondary mity corresponding to the termination of the 
involucrum surrounding one of the umbellules preceding evolution. If the opposite method 
of an umbelliferous flower, or the florets of a were pursued, and each evolution commenced 
capitulum. at the extremity corresponding to the com- 

Involucrum (Lat a wrapper). In Botany, mencement of the preceding one, then the 
a term applied to a ring or rings of bracts rectilineal tail of each involute being of the 
surrounding one or many flowers ; also in de- same length, the ultimate involute would be an 
scribing ferns to denote the covering membrane arc of a logarithmic or equiangular spiral, 
which developes from beneath the sori ; and in (Dr. Whewell’s Memoir ; Boole’s Differential 
describing Equieetacea , to denote the caseB of Equations, p. 259.) 

reproductive organs. Involute of tike Circle- The curve traced 

Involute (Lat. involutus, part of in- by the free extremity of a string as the latter 
volvo, I roll upon or enwrap ). In Botany, is wrapped round a circle. The centre of the 
when the edges of any organ are rolled in- circle being the pole, and the radius (a) to the 
wards on each side, as occurs in the leaf of point where the wrapping ends being the 
the apple. polar axis, the equation of the involute in 

Involute. In Geometry, the curve traced question is 

by any point of a flexible and inextensibfe — a 

string when the latter is unwrapped, under s/r* —a 2 =a6 + a cos- -■ 

tension, from a given curve ; in other words, The first positive pedal of the involute is the 
the involute of a curve is the locus of a point in Bpira i of Archimedes; its reciprocal is the 
a right line which rolls, without sliding, over a hyperbolic spiral, which is the inverse of that 
given curve. This definition applies manifestly 0 f Archimedes [Pedal.] 
to the involutes of non-plane as well as of Involution. In Arithmetic, the successive 
plane curves. The involute of every curve is multiplication of a number by itself. The 
an orthogonal trajectory of its several tangents, result of n — 1 such successive multiplications is 
in fact a line of curvature on the developable called the «*» power of the number. The number 
osculatnx of that curve. An involute of a » is called the index or exponent of the power, 
non-plane curve may be plane or non- plane ; since it indicates of how many equal factors 
those of a plane curve, however, are all plane, the product or power consists. The n th power 
The curvo by unwrapping which a series of 0 f a quantity a is denoted by the symbol 
involutes is obtained, is said to be their thus a 9 -a.a.a. It is evident, therefore, that 
common evolutc , and any two involutes of a This is the simplest expression 

curve constitute a pair of parallel curves, their 0 f the index law , common to many operations 
corresponding tangents being parallel, and their besides that of involution. Evolution, or the 
corresponding points, situated on the same extraction of roots, is the operation inverse to 
normal, being equidistant. involution. 

The problem of finding the general equation Involution of Points or of Pays, 
of the involutes of a curv j a particular case When two rows of points are so related that 
of the problem of traiec* j, and requires the each point of the first determines a single 
aid of the integral calculus ; it is discussed in point of the second, whilst each point of the 
all good text-books. This problem is con- fetter determines n definite points of the former, 
mderably simplified when one involute is given ; the first series is said to form an involution of 
it becomes identical then with the problem the u th order. If o represent any origin in 
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the first line, and a any point of the involution, 
the latter may also be defined by an equation 
of the form 

h . on + Ai » on + • . , Aj, + X ( h • on 
-t ■ k x . on + ••• + A^) ■ 0, 

where A, A x . . k, k x . . are constant co- 
efficients, and A a variable parameter, which 
individualises each group of n points. Thus, 
if A — 0 and B —0 be the Cartesian equations of 
two curves of the n th order, the pencil of curves 
represented by A + A B — 0 will cut the abscissa 
axis, or any line in the plane, in a system of 
points forming an involution of the order. 
Involutions of the second order have been 
hitherto almost exclusively studied ; their pro- 
perties are considered in Salmon’s Conic Sec- 
tions , in Mulcahy’s Principles of Modern Geo- 
metry, and in Townsend’s Chapters on Modem 
Geornetry. The above generalised definition 
was given by De Jonqui&res, and probably sug- 
gested by the analogous definition of a quadra- 
tic involution first given by Chasles, Comptes 
Bcndus , Dec. 24, 1865. 

An involution of the first order is, of course, 
a simple series of points, and any involution 
whatever is manifestly determined by two 
groups. In general there are 2 (n— 1 ) of these 
groups which contain two coincident points; 
these are the double points or foci of the involu- 
tion. They are found, of course, by equating 
to zero the discriminant of the preceding equa- 
tion, which discriminant is well known to be of 
the 2 (»— l)* h degree in X. [DxscuiaxAsrr.] 
The group which includes the point at infinity 
amongst its constituents is called the centred 
group, each of its points is characterised fay 
the property that the product of its distances 
from the «t points of any other group is inva- 
riable. Thus, in an involution of the second 
order, if o denote the point whose conjugate is 
at infinity, and « x <4 the two points which con- 
stitute any other group, 0 s x . Os, —const. From 
this it follows at once that an involution of the 
second order results from two homographic rows 
of points so superposed that the point of each 
row which corresponds to infinity on the other 
coincides with one and the same central point 0 . 
[Homoouafbxc.] It is obvious, too, that in an 
involution of the second order the enharmonic 
ratio of any four points is equal to that of their 
four conjugates, if in any involution whatever, 
the harmonic centre be taken, with respect to 
any pole, of the points of each group, a row 
of points will be obtained which will be 
homographic with any similar row of oentres 
taken with respect to a different pole. The 
enharmonic ratio, therefore, of the harmonic 
centres, of the tat order, of any four groups 
is invariable, no matter what pole may be 
chosen. This ratio is called the enharmonic 
ratio of the four groups, and if these groups 
correspond to the values A x X, A, X* of tfa© 
parameter A, the ratio is expressed by 

: Xi-S 


Two involutions of the orders m and 91, respec- 
tively, are said to be homographic when the 
harmonic centres, with respect to any pole, of 
the groups of the one, and the harmonic centres, 
with respect to the same or any other pole, of 
the groups of the other, form two homo- 
graphic rows of points. It follows, then, from 
the above definitions that the groups of two 
homographic involutions correspond anharmoni- 
cally ; that is to say, the enharmonic ratio of 
any four groups of the one is equal to that of 
the corresponaing groups of the other. When 
two homographic involutions 6f the orders m 
and ft are superposed, there ore in general vt + n 
common points, that is to say points with each 
of which coincide constituents of corresponding 
groups. Two superposed involutions of the 
same order, higher than the second, have not 
in general a common group ; they can never, of 
course, have two common groups. Two super- 
posed quadratic involutions, however, have in 
general a common group. 

The rays of a plane pencil are also mid to 
form an involution of the n* order when they 
intersect any transversal in an involution of 
points of that order. 

To (Or. Id). In Greek Mythology, this 
mythical being is the subject of a very large 
variety of legends. According to one of the 
most popular versions, she was a daughter of 
Inachus, king of Arms. The love of Zeus for 
this maiden roused, as in other myths, the 
jealousy of Hera, who transformed Io into a 
heifer, and placed her in the charge of Argos 
Panoptea. This guardian was slain by Hermes, 
who was thence called Aigmphontea, or the 
Slayer of Argus. Hera then sent a gadfly, which 
tag the heifer and drove her in madness over 
the earth. 13ns began those wanderings of Io 
which JEachylns baa sketched in his drama of 
Prometheus Chained. The tale of Io is thus 
connected with the legend of Epaphus, the 
calf-god (identified by Herodotus with the 
Egyptian Apia), and ml so with the myths of 
Heracles, of whom, aeoordingfto the prophecy 
of Prometheus, aha was to be an ancestor. 

l ada t oa. Salta of the iodic acid. 

Tstfi (Or. Miff, violet-coloured). A sab- 
stance discovered in 1812 by M. Courtoia of 
Paris. In this country it is usually prepared 
from kelp, which is lixiviated with water ; and, 
when the crystallimble salts have been sepa- 
rated, the mother Hquars are mixed with sul- 
phuric add and black oxide of manganese. On 
the application of heat the iodine naes in the 
form of a dense violet-coloured vapour, which by 
condensation forma steel-gray esystals looking 
like micaceous iron. The specific gravity or 
iodine is between 4 and 6 ; when ta it nses 
et 227 °, and boils and evaporates in purple 
femes at 846°. When heated with water it 
distils over at temperatures below 212 °. The 
specific gravity of its vapour is shout 8 * 7 , so 
that 100 cubic inches would weigh neatly 
270 grains. Iodine belongs to. tbs de ctro- 
negStive supporter* of combustion. It has an 
acrid taste, and a peculiar odoureoomwfcet like 
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that of chlorine. It is an irritant poison • but is ulxxit nine diameters, and the base varies 
in small doses, and cautiously administered, it greatly in different examples. When a pedestal 
has occasionally been of great service in cer- is used, it is some- 
tain forms of glandular disease. It is very what higher, and 
sparingly soluble in water, of which it requires more ornamented, 

7,000 parts for its solution ; the colour of the than the Doric pe- 
sohition is brown: it dissolves copiously in destAl. The Greeks 
alcohol and in ether, and forms dark-brown usually made the en- 
Hquids. It possesses strong powers of com- tablature of this 
bination, forming, with the metals, a class of order very simple ; 
compounds called iodides ; with oxygen it forms the architrave has 
the iodic acid , and perhaps one or more oxides, two fasciee, the frieze 
Combined with .hydrogen, it forms the hydri - is plain, Knd the 
odic acid. Its equivalent number is 126, and cornice of few sub- 
that of the hydriodic acid 127. Starch is a divisions; but the 
characteristic test of the presence of free iodine, modern Ionic has 
forming with it a compound of a deep blue seldom less than 
colotfr. It is so delicate that a solution of three fasciae inthear- 
starch dropped into water containing less than chitrave; the frieze 
a 400,000th part of iodine, is tinged blue by is often cushioned, 
it ; but the solutions must be cold, for the bluo and the cornice is 
compound disappears in hot water. The great deeper and not un- 
consumption of iodine is in medicine ; it is frequently modil- 
chiefly employed in the form of iodide of potas - j boned, its profilo 
mum, which is obtained by dissolving iodine I being much varied. The dentil is also much 
in a solution of pure potash, evaporating to used in the bed mouldings. The shaft is cut 
dryness, and fusing the residue. | into twenty-four flutes, separated by fillets. 

lodftte. Native iodide of silver. It occurs Some of the most celebrated examples of the 
in hexagonal / crystals, and in thin plates of a order are th** temple on the Ilyasus, of Athena 
greyish or silver- white colour, at Guadalajara Pol ins at Athens, of Bacchus at Toos, and of 
in Spain, Albarradon in Mexico, and at the Portuna Virilis at Rome. The profile above 
Delirio urines of Chanarcillo in Chili. given is after Palladio, 

Iodoform. A substance in the form of | Ionic PhUosophcrs. The earliest among 
yellow scales, produced when alcohol, iodine, the Greek schools of philosophy. Speculation 
and potash are brought together. arose in Greece, as elsewhere, in the attempt to 

lo&oqnlniB*. ‘An organic substance formed discover the laws of outward phenomena, and 
on rubbing quinine with iodine. The bisulphate the origin and successive stages of the world’s 
of iodoquinine may be obtained in large, lamel- detelopement. Such an attempt, it is needless 
lar crystals, which perfectly polarise light to say, must at first hate been extremely rude. 

lolftte (Gr. for, uiolr/). A mineral of a But to the student of philosophical litera- 
violet-blue colour by transmitted light ; it ture no such undertaking, however unsuccess- 
oecurs crystallised, and in small grains and ful, can possibly be otherwise than interest- 
rolled masses. ing; and in this instance in particular we are 

Ionic XMaleot. This most euphonious of able to discover manifest traces of that liveli- 
the four written varieties of the Greek language, ness of thought and systematic spirit which 
was spoken by the inhabitants of the Ionian distinguish the later Greek speculations. The 
Islands, and in their colonial possessions in fathers of the Ionic school were Thales and 
Asia Minor. The chief writers in the Ionic his disciple Anaximenes. They were succeeded 
dialect are Herodotus, Hippocrates, and Galen ; in the same line of thought by Diogenes of 
but it is in the writings of the first that the Apollonia and Heraclitus of Ephesus. The 
most complete specimen is to be found. characteristics! mark which distinguishes the 

jonle Order. One of t^he five orders of speculations of these thinkers is the endea- 
Arehitecture, of which the distinguishing feature vonr to refer all sensible things to one original 
is the volute of its capital. In the* Grecian principle in nature. The* two first named were 
Ionic, the volutes appear the same in the front satisfied With a very simple solution of the 
and the rear, being connected in the Hanks problem. Water with the one, and air with 
with a kind of baluaterdikp form ; though in the other, were itoade the original materials Out 
the external angles of the inner columns a of which all things arose, and into which they 
diagonal volute is introduced. The Homans were finally resolved. In their successors the 
made their Ionic capital with four diagonal germs of a more philosophical* doctrine are 
volutes, and they curved the sides of their apparent. They retain, indeed, the simplicity 
abacma. , The Greek volute continues the fillet of an original element ; but the air of Dio- 
of the spiral along the face of the abacus; genes and the fire of Heraclitus are apparently 
whereas in the Homan order its origin is behind only sensible symbols, which they used only in 
the enrol®, In some Grecian examples, a neck order to present more vividly to the imugina- 
f# added bekrw the echinus, sculptured with tion the energy of the ohe vital principle which 
flovrets and leaves. The height of the column is the ground of all outward appearances. It 
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would indeed be a mistake to regard these 
philosophers as materialists. The distinction 
between objective and subjective, between a law 
operating in the universe and the corresponding 
apprehension of that law by reason, however 
obvious it may seem at the present day, seems 
to have required the deep meditation of nume- 
rous powerful thinkers to bring it into clear 
consciousness. 

That the two things were confounded by He- 
raclitus is evident from his attributing to this 
universal fire the attributes of a universal reason 
— the source at once of the order in the world, 
and of the insight into that order possessed by 
man. Notwithstanding this confusion, the dis- 
covery is due to him of the important truth, 
that ‘reason is common to all men ’ — that the 
ultimate principles of science derive their vali- 
dity from their universality ; a truth the value 
of which is not diminished by our finding it 
combined with the physical hypothesis of which 
we have spoken. 

The philosophers enumerated above may be 
considered as forming one division of the Ionic 
school They agree in regarding the universe 
as the result of the spontaneous evolution of a 
single principle or power; and all sensible 
things as modifications of this principle, real 
only in reference to their ultimate ground. 
Hut we meet also with a class of thinkers in 
whom the contrary tendency prevailed. Anaxi- 
mander, a contemporary of Polycrates, and 
Anaxagoras, the master of Pericles, agree in 
t Liis respect, that they consider the world to be 
made up of various small particles, of different 
kinds and of various shapes, by the change in 
whose relative position all phenomena are to 
1><* accounted for. This hypothesis is combined 
by Anaxagoras with a Supreme Reason, the 
author of all that is regular and harmonious 
id the disposition of these elementary atoms. 
Anaxagoras may indeed be considered . as the 
first philosopher who clearly and broadly Btatcd 
the leading distinctions between mind and 
matter. For a statement at once luminous 
and accurate of the leading peculiarities of this 
philosopher’s doctrines, and those of his prede- 
cessors, see Thirl wall's History of Greece , vol. 
ii. chap. xii. The student who wishes.for more 
minute information may consult Brandis and 
Ritter’s Histories of Philosophy ; the * Frag- 
ments of Heraclitus ’ in Wolf and Buttmann’s 
Museum of Antiquities ; and the Mkmoires dc 
VAcadbnie dcs Inscriptions , vol. xvii. 

Xonidlum (Gr. iov, a violet , and eTSos, like * 
ness). A genus of South American Violaeee, 
some of whose species contain emetin, and may 
therefore be used as Ipecacuanha. The roots 
of I. Ipecacuanha form White Ipecacuanha, 
while those of I. microphyllum , which act 
powerfully as emetics and purgatives, are 
famed in Peru for the cure of tubercular ele- 
phantiasis. Other species also possess medi- 
cinal properties. 

Ipecacuanha (Feruv. ipe, root, and ca- 
cuan, a native distinction for this root). The 
root of the Cephaelts Ipecacuanha. This ira- , 
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portant article of the Materia Midica is the 
produce of South America; it is found in short 
wrinkled pieces, covered with a grey or browns 
ish grey epidermis, and having a central woody 
fibre, surrounded by a pale grey cortical part, 
in which its virtue resides. It has a nauseous 
odour, and a repulsive, bitterish taste. It is 
not easily reducible to powder; and the dust 
which it throws off) whilst under the process of 
pulverisation, is apt to excite great irritation of 
the respiratory organs. From fifteen to twenty 
grains of powdered ipecacuanha root taken ■ in 
an ounce of water, -is one of the safest and 
surest emetics ; in doses of from one to three or 
four grains, it is a nauseant; and in smaller 
doses, repeated every four or six hours, as from 
a fourth of a grain to a grain, it is expectorant 
and diaphoretic. It contains from twelve to 
sixteen per cent, of emttin, to which its medical 
activity is referable. When long boiled with 
water, its emetic power is diminished, but the 
decoction is aperient. There are several varieties 
of ipecacuanha, some of which arise from mo- 
difications of soil and climate; others appear 
to be the roots of distinct plants. Among the 
latter are the roots of Psycho tria emetica, Ioni- 
dium Ipecacuanha, Boerhaavia decumbens , and 
Rickarasonia scabra. 

Xphigeneia. [Theseus.] 

Xpomoea (Gr. fy, a worm, and Upoios, like). 

' A large genus of the order Conoolvulacece , 
comprising many species of great beauty, and 
some of mucli utility. Several of them yield 
Jalap, or analogous substances, though the best 
Jalap comes from Exogonium\ among these 
I. Turpethum , pandurata, and butatoidcs may 
be particularly mentioned. 

Xriartea (after Iriarte, a celebrated Spanish 
botanist). This genus of South American palms 
well illustrates a curious habit in certain plants 
of the palm family, that of elevating their 
trunks, as it were, entirely above ground, on a 
conical mass of cylindrical roots. In I. exor~ 
rhiza , the Paxiuba palm of Brazil, the cone ol 
roots is sometimes so high that a man can 
stand in the centre, with the tall tree above his 
head. The exposed roots are covered with 
little asperities, and are hence used by the 
Indians as graters, while the hard outer wood 
is used for their houses, and also for making 
umbrella handles. 

Xrlartella (after Iriarte). The South Ame- 
rican palm formerly named Iriartta setigera , 
which grows twenty feet high, with a perfectly 
straight cylindrical trunk, scarcely more than 
an inch thick. From this trunk the Indians 
form their blow-pipes, through which they 
blow small poisoned arrows to a considerable 
distance. 

Xrldaoese (Iris, one of the genera). A 
natural order of herbaceous Endogens, inhabit- 
ing the Cape, and some other places. It differs 
from Amaiyllidacete, essentially, in being than- 
t'.roua, with the anthers turned outwards ; from 
Orchidaccee, in not being gynandrous ; and from 
Z in giber accce and Marantacea, in having three 
perfect stamens. Tho species are more remark- 
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able for their beautiful flowers than for their 
utility. The substance called saffron is the 
dried stigmata of the Crocus sativua. The 
various species of Iris, Ixia, Gladiolus, Tigri- 
dia , Crocus , dec. are among the favourite flowers 
of the gardener. 

Xrldaea (Gr. Iptt, the rainbow). One of the 
edible Seaweeds, belonging to the rose-spored 
division. X edulis , which is sometimes eaten 
like common dulse, is known by its tough 
obovate dark red frond, which is wedge-shaped 
at the base. It has been used as dye, but 
its colour appears to be fugitive. 

Iridescent films. Iridescent Aims ue 
produced by dropping a little oil or spirit 
vnrnish upon the surface of water contained in 
A vessel When the water becomes tranquil, 
riie varnish spreads in all directions, becoming 
exceedingly attenuated, and reflects the most 
vivid colours of the spectrum. If any objects 
that require ornamenting, such as insects, shells, 
birds, bronzes, paper-hangings, &c., are pre- 
viously immersed in the water, and slowly 
raised to the surface, after the film has been 
formed, the latter will adhere to their surfaces, 
and when they are completely dried it will be 
found firmly attached to them, and perfectly 
iridescent, having lost nothing of its brilliancy 
of colouring. This is a beautiful illustration 
of the production of colours on a thin trans- 
parent and colourless surface, by the agency of 
light, such ts is seen in an ordinary soap bubble. 

[IlVTBBFBRSNGB.] 

Zrldloeyanofea. The supposed negative 
radicle of a double salt of cyanide of indium 
and of potassium. 

Iridium (Gr. Tpis, the rainbow , in conse- 
quence of the variety of colours exhibited by 
its solutions). A metal discovered by Dr. 
Wollaston, associated with the ore of platinum. 
It is grey, brittle, very difficult of fhsion, and 
its specific gravity is about 18*6. It forms 
several oxides and chlorides, and combines 
readily with carbon. 

Xrldosmino or Xrtd-osmlum. Native 
osmide of iridium, in which the iridium is 
more or less replaced by platinum, rhodium, and 
ruthenium. It generally occurs in small irre- 
gular flattened grains, harder, heavier, and of 
a rather paler steel-gray colour than native 
Platinum, with which it is found, in the pro- 
vince of Choco in South America; in the Ural 
Mountains of Siberia; in the alluvial gold 
of California ; Australia, Borneo, Ac. Irid- 
osmine is also known by the name of Native 
Alloy. 

Skin (Xat. ; Or. tym). In Anatomy, the 
antericr part of the choroid coat of the ryes 
with supendded lhuacular fibres. Its central 
perforation ia called the pupil; the posterior 

S ri or bade of the iris is called the aero. 

le term iris is applied to that part of the eye 
on account of its various colours. [Eys. 1 
Inn. In Astronomy, one of the newly dis- 
covered planets of the group between Mars 
and Jupiter. 

Ism. In Botany, the name of a very beau- 
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fciful genus of plants, typical of the Ibidagu 
[ which see]. 

I bis. In the Homeric Mythology, Iris ia 
the messenger of the gods who carries mes- 
sages from Ida to Olympus, or from the gods 
to men. In the Hesiodic Theogony , she is a 
daughter of Thaumas and Electru, and a sister 
of the Habpibs. According to later versions, 
she was married to Zephyrus, and became the 
mother of Eros. This legend gives, perhaps, 
some ground, for connecting the names Iris and 
Eros, together, with the Vedic Arusha. In the 
Iliad the rainbow also was called Iris ; but the 
personification of Iris as the goddess of the 
rainbow seems to be of later growth. 

Iris. The name given by French jewellers 
to limpid and transparent stones, but chiefly 
to Rock Crystal when reflecting prismatic 
colours like Opal, by means of natural in- 
ternal flaws. Common Rock Crystal is some- 
times artificially converted into iris, but in 
these cases the fissures are produced in the 
outer part of the stone instead of being in 
the interior. Imitation iris has lately made 
its appearance in the London shops, made 
into sleeve-buttons, solitaires, Ac. under the 
name of Pierre des Alpes, Ac. 

Xriseops (Gr. Iptt, and mri s, I view). An 
instrument proposed by Dr. Joseph Reade for 
exhibiting the prismatic colours, thus described 
by Sir David Brewster, in the Phil. Trans, for 
1841 : * This instrument consists mainly of a 
plate of highly polished black glass, having its 
surface smeared with a solution of fine soap, 
and subsequently dried by rubbing it clean 
with a piece of chamois leather. If we breathe 
upon the glass surface, thus prepared, through 
a glass tube, the vapour is deposited in bnl- 
liant. coloured rings, the outermost of which is 
black, while the innermost has various colours, 
or no colour at all, in proportion to the quan- 
tity of vapour deposited. The colours in these 
rings, when seen by common light, cor r espond 
with Newton’s rcjiectcd rings, or those which 
have black centres, the only difference being, 
that in the plate of vapour, which is thickest in 
the middle, the rings in the iriscope have black 
circumferences.* 

Srftsk M ess. The Chandrae crispms. 
[Carraobkr Moss] 

Zrtts. A mineral found in octahedrons and 
in lustrous black scales, which me attracted by 
the magnet, filling up interstices in' the plati- 
num of the Ural. 

According to Hermann, it is a compound o# 
the porosities of iron and chromium with the 
protoxides of osmium and iridium ; but Claus 
considers it to he merely a mechanical mixture 
of several substances, chiefly iridosmine and 
chromic iron. 

Mila. Inflammation of the iris of the 
eye. 

from (Saner, ayas, probably at first the 
mttaf, i.e. copper, although in Sanscrit the word 
is confined almost exclusively to iron ; Lot. me, 
braes ; Old High Get. hr, brovst ; Goth, eisarn, 
iron, changed in Old High Ger. to Isavn and 
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tsar nMod. Ger. eisen, while the A. -Sax. 
idem leads to iren and iron : Max Muller, 
Lectures on Language, second raries, p. 233). 
This important metal is largely diffused in 
the state of oxides and carbonates; it is also 
found combined with sulphur, and with several 
acids, and is a common component of many 
minerals. It occurs in small quantity in some 
animal and vegetable bodies, and mineral 
waters, and it forms the principal component 
of many meteoric stones. Its chemical sym- 
bol is Fe, and its equivalent or atomic weight 
is 28. 

Manufacture of Iron . — The argillaceous iron 
ore of the coal-measures is the principal source 
of British iron. It occurs in nodules and 
sennas, alternating with coal, shale, and lime- 
stone, and contains from 70 to 80 per cent, of 
carbonate of iron, the remainder being ehiefly 
clay and carbonate of lime. It is first roasted, 
either in kilns or heaps, and, mixed with coke 
and limestone, is subjected to the intense heat 
of the blast-furnace ; these materials being suc- 
cessively thrown- in from above, and gradually 
descending till they reach the lower or hottest 
part. In their descent the iron is reduced, 
and in combination with a portion of carbon 
falls through the fused slags to the bottom 
of the furnace, whence it is withdrawn at 
intervals, by opening the tap-hole, while the 
slags are allowed to run off by an apertnre left 
for the purpose: they consist chiefly of the 
silicates of lime and alumina, with smaller 
proportions of the silicates of magnesia, man- 
g.mese, and iron. 

The smelting furnaces are usually about 50 
feet high, and 15 leet in the widest part of 
their internal diameter; they are constructed 
of strong masonry and brickwork, and lined 
with the most refractory fire-stone. They are 
worked day and night for several successive 
ears, air being supplied to them by powerful 
lowing machines, generally so constructed as 
to throw it in in a heated state, or as a hot blast , 
and to the amount of about six tons weight per 
hour. It is estimated that by the use of hot 
instead of cold air, a very large saving of fuel 
is effected. With the cold blast, about eight 
tons of coal are consumed in the production of 
a ton of iron ; whereas with the hot blast, less 
than three tons are sufficient, and with it coal 
may be substituted for coke. These furnaces 
are usually tapped night and morning, fur- 
nishing from eight to ten tons of metal daily, 
and requiring an hourly supply of about a ton 
and a half of the mixture of roasted ore, lime- 
stone, and coal or coke. The melted metal is 
suffered to run into rough moulds of sand, and 
in this state constitutes the cast or pig iron of 
commerce. 

There are several varieties of cast iron, but 
they are commercially distinguished as 1. grey, 
2. mottlid , and 3. white. They are all car- 
bides, and the grey and mottled varieties in- 
clude a portion of graphite diffused through 
them, which remains undissolved and tin- 
changed after the action of dilute sulphuric 


acid, whilst the greater part of the combined 
carbon unites to the hydrogen, forming hydro- 
eashons* Cast stood also contains silicon, phos- 
phorus,. imMigam—y and traces of calcium, alu- 
minum, and sulpfiniR. 

Grey cast imam in soft and somewhat tough ; 
it admits of being- hatred^ and turned in the 
lathe. When immersed in dilute hydrochloric 
acid it leaves a black insoluble residue; its 
texture resembles bundles of small needles. 
Mottled iron is coarser grained, and small par- 
ticles of graphitic carbon may be discernedin 
its fracture. White cast iron is very hard 
and brittle ; adds act but slowly upon it, and 
develops a lamellar rather than a radiated 
texture : it sometimes contains as much as five 
per cent, o £ carbon, so that it is nearly repre- 
sented by Fe 4 C„ and may be regarded as iron 
saturated! with carbon. 

When small articles of cast iron are bedded 
in oxide of iron (powdered haematite is gene- 
rally used), and kept for some hours at a red 
heat, they are to a greet extent decarbonised, 
and so far softened as to resemble wrought 
iron, especially when they are slowly cooled. 
In this operation the carbon of the cast iron 
appears to be gradually removed, in the form 
of earbonic oxide, at the expense of a part of 
the oxygen of the oxide in which they ape 
embedded. 

Wrought or malleable iron is the metal in 
a comparatively pure state, though it retains 
traces of carbon, and of some of the other 
impurities of cast iron. To effect the conver- 
sion of cast into wrought iron, the cast metal 
is in the first instance refined , by subject- 
ing it to the action of air at a very high 
temperature, in a kind of forge furnace. Much 
of the carbon is thus burnt off ; and the 
silicon, converted into silica, forms a fusible 
slag with the oxide of iron, which tends to the 
further purification of the mass. The fused 
metal is then run off, and formed into cakes, 
which are rapidly cooled by the affusion of 
water. The silicate of iron formed in this pro- 
cess is partly derived from the rough cast iron, 
and partly from added sand; it approaches the 
composition 3 (Fe 0 )Si 03 , and itself performs a 
part in cleansing the metal, by acting as uu 
oxidising agent. The further and final puri- 
fication of the metal is effected by a process 
called puddling, carried on in a reverberatory 
furnace, which admits of the fusion of the re- 
fined iron by a current of intensely heated air 
and flame, without direct contact with the fuel. 
Here the metal is well stirred, so that th» 
superficial oxide may be mixed in the routs, 
which soon begins to houve and emit jets of 
carbonic oxide, and gradually growing tough 
and less fusible, becomes at length pulverulent. 
The fire is then urged so that the particles aguin 
agglutinate at a welding heat, and admit of 
being made up into globular masses, or blooms, 
and in that state of intense heat are subjected 
to the shingling press, or to rollers, by which 
extraneous matters are squeezed out in the 
form of slag, and the density of the metal 
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increased ; it now admits of being rolled into 
bars, which, are cut into convenient lengths, 
placed in parcels in a very hot reverberatory 
furnace, and again rolled. The metal is now 
tough, flexible, and malleable, but less fusible, 
and is, in fact, nearly pure, retaining not more, 
than part of carbon, and traces only of 
other matters. 

The slags formed in the operations of refining 
and puddling, containing about sixty per cent, 
of iron, are reduced in the blast furnace, in the | 
same way as the original ore, but the iron so j 
produced is cold short ; it admits of working ( 
ut a red heat, but is brittle when cold, a quality j 
supposed to depend upon the presence of phos- ( 
phide of iron, derived from phosphate of iron 
existing in the slag. Iron is also occasionally 
red short , that is, brittle at a red heat, though 
malleable when cold: this quality has been 
ascribed to traces of arsenic and copper. 

Many other processes for the conversion of 
cast into wrought iron have been suggested, 
and amongst them that of Mr. Bessemer de- 
serves especial mention; it consists in passing 
currents of air and steam through the fused 
metal.. For details upon these subjects the 
reader is referred to Percy’s Metallurgy ; to 
Ure’s Dictionary of Arts and Manufactures ; | 
and to the article ‘Iron’ in Watt’s Dictionary 
of Chi nudtry. | 

At what period iron began to be made in j 
this country, there is no means of ascertaining ; j 
but there is authentic evidence to show that . 


iron. The other nations have made great ad- 
vances in appropriating the most economical 
rocesses of the conversion of iron ; but they 
ave not hitherto more than equalled the pro- 
duction of England. 

Properties. — Iron iB fusible at a white heat, 
but with great difficulty when perfectly pure. 
It requires the highest heat of a wind furnace 
to run down soft iron nails into a button, mid 
' therefore a temperature equal to about 3,300°. 
Its sp. gr. is 7 8. Its texture varies with the 
method of working : in bars or wires it appears 
longitudinally fibrous, but when long kept at a 
red heat it acquires a crystalline texture, and a 
tendency to cuboidal fracture. It is the hardest 
and toughest of the ductile metals ; it may be 
drawn into fine wire, but cannot be hammered 
| out into thin leaves; it is very tenaciou- ; and 
at a bright-red or orange heat it admits of 
| being welded , or joined by hammering, to an- 
( other piece of the red-hot metal. It is at- 
tracted by the magnet, but does not retain 
j magnetism when pure; at a bright-red heat it 
I becomes indifferent to it, but reacquires this 
■ property on cooling. 

I To obtain pure iron, filings of the be^t bar- 
iron may be mixed with about one-fifth their 
weight of pure peroxide of iron, and exposed 
(covered with pounded glass quite froo from 
lead) in a well-closed crucible, for about an 
hour, to the strongest heat of a forge. Exposed 
to heat and air, iron becomes superficially con- 
verted into a fusible oxide; when exposed to a 


iron works were established by the Romans in 
the Forest of Dean and in other parts of the 
kingdom.’ (Pennant’s Wall 8, voL i. page 80, ed. 
1810.) They were also established at a very 
early period in Rent and Sussex; but it was 
not until after the celebrated invention of Lord 
Dudley in lfT19, by which pit coal was substi- 
tuted for wood in the smelting of iron ore, that 
a great impetus was given to the working of 
this valuable mineral ; an invention which, 
though interrupted and clogged for a time by 
the devices of an ignorant rabble, at last esta- 
blished for itself a sure footing both in this 
and in every other country in the civilised 
world. From 1740 (the date when Lord 
Dudley’s invention became generally adopted), 
the progress of the manufacture, in England, 
has exceeded the most sanguine expectations ; 
and though we have no means of ascertaining 
the exact quantity produced, the subjoined 
estimates will show at one glance the import- 
ance of the manufacture, und the unexampled 
rapidity of the growth of this branch of the 
national production during the last and the 
present centuries. In 1740 the quantity of 
iron manufactured in England and Wale/ was 
only 17,001) tons ; in 1750, it was 22,000 tons ; 
in 1788, it was 68,000 tons; in 1796, it was 

125.000 tons; in 1806, it was 250,000 tons; 
in 1R20, it was 400,000 tons; in 1827, it was 

690.000 tons; in 1840, it was 1,000,000 tons; j 
in 1850, it was nearly 2,000,000 tons, and ii ' 
1857 it was estimated that the total production 
of England was about 3,000,000 tons of crude 1 
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| damp atmosphere, it becomes inerusted by a 
| brown rust. When in a state of extreme di- 
| vision, its affinity for oxygon is such, that it 
| heats, and even ignites, on exposure to air; 
this is the case with the metal as obtained by 
the action of hydrogen upon red-hot oxide of 
| iron, and when thus reduced, at a temperature 
; not sufficient to cause the adhesion of the par- 
ticles of the metal, and suffered to <’Ool in an 
atmosphere of hydrogen, it requires the name 
pr6cautions fur its preservation as potassium. 
A spontaneously combustible form of iron is 
also obtained by the ignition of Prussian blue. 
In a dense mass, iron is not affected by dry 
air, nnd it even retains its polish when im- 
mersed in pure water which has been deprived 
of air ; but in common water, or in water ex- 
posed to air, it soon rusts. This oxidisement 
by water is prevented by the alkalies ; and in 
lime water, or in a weak solution of ammonia, 
potash, or soda, the metal keeps its lustre, 
j Iron is susceptible of four definite degn es of 
oxidisement- forming a protoxide (FeO ), u Inch 
has not been isolated, but which is the basis of 
a series of well-defined salts; a srsijvtoaidc 
(Fe s 0 3 ), generally termed rid oxide or pir- 
oxii/t ; a iliuk intermediate oxide, known a’&o 
under the name of magnetic oxide (l’e.,0 4 ), 
and a hyp, r oxide, called ferric acid (FeO.,), 
but which, like the protoxide, has not been 
isolated. 

1 he oxides of iron are the common colour- 
ing matters of tho mineral kingdom ; the p»r- 
oxidc is much m.od us a pigment, and in tin* 
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state of kydmie for the purification of coal gas 
by the abstraction ahd decomposition of sul- 
phuretted hydrogen. The compounds of iron 
with chlorine, Ac., generally correspond in 
atomic composition with the protoxide and 
peroxide. The snlphides are represented by 
FeS and FeS, : there is also a sesquisulphide 
-=Fe # S*. [Ptbites.] 

Many of the salts of iron are of mnch im- 
portance in the arts, morq especially as mor- 
dants in dyeing and calico printing, in the 
manufacture of common writing ink, of Prus- 
sian bine, and of several pharmaceutical pre- 
parations : the principal of these will be found 
noticed under other heads. The presence of 
iron in water is recognised by its inky taste, by 
the deposition of a yellow or brown precipitate 
when boiled or exposed to air ; by a purple or 
black tinge with infusion of galls, and a blue 
tinge with fenocyanide of potassium. The i 
salts of the protoxide are mostly converted into 
those of the peroxide, by exposure to air, or by 
common oxidising agents. 

Iron Armour Platen. Plates used for the 
protection of vessels of war, and fortifications, j 
against modern artillery. Although iron armour 
was suggested in Amenea in 18J.2, and in France | 
in 1821, the first English experiment recorded 
took place at Woolwich in 1827, at the instiga- 
tion of General Ford, who proposed to protect 
masonry with wrought-iron bars. The result 
of this experiment being unsatisfactory, the 
idea was abandoned ; and though revived again 
in this country in 1850, it was first brought to 
a practical issue in France. The French floating 
battery, engaged at Kinburn in 1855, was bo 
superior to its wooden companions, that the 
question of iron defences was taken up by 
oar Admiralty. A committee assembled, and 
carried on experiments until I860, which ended 
generally in this result : That a good wronght- 
lron plate, 4( indies thick, backed with 18 
inches of teak, was practically proof against 
the 68-pounder and 7-inch breech-loader Arm- 
strong gun, at a range of 400 yards. On 
he data thus obtained, the Warrior, Black 
Prince,. Defence, and Resistance, were built, 
their construction being as follows: 41-inch 
wrought-iron plates, each 15 feet by 3 reet 2 
iuches, fastened by l(-inch bolts, riveted on 
the inside ; then a backing of 18 inches of teak 
well caulked, and a (-inch wrought-iron skin 
on iron ribs, 18 inches apart. The bow and 
stem of the Warrior and Black Prince are 
covered with only J-inch boiler plate, in order 
to lessen the weight 

A new committee was appointed early in 
1861, which continued its labours until early in 
1864, during which period very heavy guns 
were made, and brought to bear upon armour- 
plated targets of various constructions. The 
following are the chief results established by 
this course of experiments. 

1. Wrought iron of the softest quality is best 
adapted for armour plate; and the least, ap- 
proach to steely quality of iron should be 
avoided. 2. Ve»y powerful machinery is ubso- 
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lutely necessary, and rolled plates are better 
than hammered. 3. Large and wide plates are 
better than small and narrow, all plates being 
weakest near the edges. 4. Tongueing ana 
grooving weakens the plate, and tends to destroy 
the plate adjacent to that which is struck. 6. 
A combination* of ban is inferior to a solid 
plate of the same weight or thickness. 6. A 
series of thin plates is similarly inferior. 7. 
Generally, no combination is so good as a solid 
plate, the resistance of which, up to a certain 
point, may be assumed to be nearly as the 
square of the thickness. 8. No advantage is 
gained by placing plates at an angle if the iron 
must be made thinner in consequence ; or, in 
other words, iron of a given weight is most 
usefully employed in thick vertical plates, 8. 
Rigid backing is best for fortifications, but a 
soft backing yields to any distortion of the 
plate, distributes the effect over a larger area, 
and diminishes the damage to the general 
structure. 10. Wooden backing answers these 
conditions as weH as, or better than, any other. 
11. Increase of thickness of plate does not 
compensate for considerable diminution of 
backing. 12. All irregularities of surface, such 
as bosses, &c., tend to weaken the plate. 
13. A facing of wood, or other material, 
saves the plate to some extent ; but is easily 
destroyed by shell. 14. The bolts which fasten 
the plates should be of large diameter, at least 
two inches; countersunk bolts, with conical 
heads and double nuts, have been found to 
answer best. 15. Soft washers should be 
used to protect the fastenings. 

The above results, as may be observed, con- 
firm the fact established by experiment, that 
the Warrior target, in proportion to its weight, 
offers the best protection of any target yet tried. 
Steel projectiles, both shot ana Bhell, from large 
guns,. have passed through this target; and 
there is no doubt that after we have arrived at 
the maximum thickness of iron which a vessel 
can be made to cany, there will be little diffi- 
culty in constructing a gun to send a projectile 
through its sides. A shell of 585 lb. weight, 
containing 24 lb. of powder, fired from the 
13-inch Armstrong gnn, recently penetrated the 
Warrior target, though the charge liad been 
reduced so as to give the shell a velocity on 
striking equal to what it would have been at 
2,000 yards with the ordinary service charge. 

War vessels have been built, under the di- 
rection of the chief constructor of the navy, 
having a neater thickness of armour than that 
of the Warrior; such are the Minotaur and 
Bellerophon ; and the cupolas of the Royal 
Sovereign, a man-of-war altered on Captain 
Coles’ plan, have a thickness of plating, around 
the ports, of eleven inches. 

Iron-dads have oeen extemporised in America 
during the late war, by both the North* rn and 
Southern States, by fastening nils or chain 
cables along the sides of the vessels. This 
kind of armour, although sufficient to tweak up 
cast-iron shells, as shown in the action between 
the Keursagc and Alabama, off Cherbourg, 
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would offer little resistance to the steel pro- 
jectiles now in use with the artillery which 
will be brought against iron-clad vessels. 

Some alterations are likely to be made in 
the manner of securing the plates, the bolt 
system being very defective. Wood screws ap- 
pear to give good results, and may possibly be 
substituted for, or used in conjunction with, 
bolts. 

The weight of armour which a ship can 
carry is, of course, bounded by certain limits ; 
there is, however, no limit but that of expense 
to the armour which may be placed upon 
fortresses. The embrasures especially require 
protection, and various shields have been 
proposed for this purpose. Thorn ey croft’s bars, 
although rejected in this country, hare been 
supplied to the Russian Government for the 
defences of Cronstadt. A shield, the invention 
of Captain Inglis, R.E., has been found to give 
very satisfactory results. It consists of planks 
of wrought-iron crossing each other at right 
angles, the front layer being 6 inches, 7 inches, 
and 8 inches thick, and the rear layer 5 inches 
thick, secured through the centres by Bcrew 
bolts with elastic washers under the nuts. 
This shield was fired at with a 300-pounder 
Armstrong gun and other heavy ordnance ; but, 
though much shaken, it was not penetrated. 
The conditions of weight of armour for land 
fortifications being essentially different to those 
for ships, as above stated, it appears that a 
shield can be made to withstand any ordnance 
brought to bear on it. The problem is, to 
effect this at tjic least cost. 

For the questions of the velocity necessary to 
penetrate armour plate, and the best form and 
material of shot, the reader is referred to the 
articles Gunnery and Projectile. 

Iron Pyrites. Yellow sulphide of iron. 
A bisulphide of iron, composed of iron 28 + 
sulphur 32. It is a very common and abundant 
ore of the metal ; it has hitherto been prin- 
cipally employed for the production of the 
sulphate of iron, or of green vitriol ; but since 
the attempt to create a monopoly in the 
sulphur trade, it has been largely used for the 
preparation of sulphuric acid. [Pyrites.] 
Iron Ships. [Iron Armour Plate.] 
Xron-clad Ships. [Iron Armour Plate.] 
Iron wood. The name given to the hard 
Avo«>d of various trees in different countries, 
and more particularly to the trees of the genus 
Sider oxy Ion. That of Bourbon is Cupania 
Sideroxylon ; those of the Dutch East Indies, 
Eusideroxylon Zuageri , Narnia vera , Intsia 
amboinensis, Memccylon ferreum , Stadmannia 
Sideroxylon y Sloetia Sideroxyfon and others; 
that of Morocco is Argania Sideroxylon ; that 
of Norfolk Island, Notclcea longifolia ; that of 
North America, Ostrya virginica. These names 
by no means exhaust the list of plants to which 
the term is applied. 

Xrony (Gr. cipwcfa, from tfpwv, a dissembler , 
as saying less than be thinks). In Rhetoric, 
quality of style and of sentiment which 
A *».-Mle designates by this term is some- 
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what different from that which bears the same 
title in modern phraseology, being, in fact, 
only a subdivision of it. Irony, in his Bense of 
the word, is an artful representation of quali- 
ties or things as less than they really are. 
Thus, among the various ' characters of the 
human mind as given by him, the tfptav is one 
who affectedly conceals or depreciates his own 
good qualities. Quintilian gives to rhetorical 
irony a far inore general sense, terming it 
diver siloquium, or the use of expressions con- 
trary to the thoughts of the speaker. He 
also distinguishes it into two species, treating 
it as a trope or figure of speech where the 
opposition of thought to language extends only 
to a few words ; a figure of thought, where it 
extends to a whole passage or discourse. The 
Socratic irony is employed-in argument when 
one speaker affects to take the positions of the 
other for granted, in order adroitly to lead 
him into self-contradiction or obvious ab- 
surdity. In the ordinary 6ense, irony is a 
more delicate species of sarcasm, by which 
praises are bestowed where it is intended to 
convey the opposite sense of disapprobation ; 
or assent is notified where the real object is to 
express dissent. • - - 

Irradiation (Lat. irradio, I shine on , from 
radius, a ray). The apparent enlargement of 
a strongly illuminated object. Thus a plati- 
num wire raised to incandescence appears much* 
thicker. The impression produced by light on 
the retina appears to be extended, though to 
an extremely small distance, round the image 
of the object formed by the lens of the eye. The 
* new moon with the old moon in her arms * is 
an appearance due to irradiation, as also the 
apparent projection beyond the planet’s d sc of 
the polar snows of Mars. 

Irrational. In Arithmetic, an irrational 
quantity or surd is one whose ratio to unity 
is not equal to thaf of any two finite num- 
bers. Irrational quantities are met with in 
attempting to extract the roots of numbers : 
thus the square root of 2 is irrational ; it may 
be represented by the symbol %/2, but it can 
only be Approximated to by actual calculation. 
The term irrational is also applied to algebraic 
expressions which involve fractional indices or 
radical signs ; and an expression of this kind is 
said to be rationalised when, by the performance 
of suitable algebraic operations, its irrational 
form is made to disappear. Thus the equation 

Vx+ */y + <%/r = 0 

by obvious processes of transposition and invo- 
lution may be made to assume the rational form, 
x s + y* + 2 * - lyz — 2zx — 2 xy = 0. 

Irreducible Case. [Cubic Equation.] 

Irreducible Equation. An algebraic 
equation, whose coefficients are rational func- 
tions of any known quantities, is sa d to bo 
irreducible when the function which is equated 
to zero is not divisible by any fare’ ion of 
lower degree whose coefficients are LAvwiio 
rational functions of known quantities . 
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i n^gyly (Lat. in, neg., and regula, a 
r>ife). In Botany, having the parts which con- 
stitute one series in a flowtir, the petals for 
example, riiarimilm* in size and form. 

I rregu lar Cadence. In Music, one which 
does not end upon the essential chord of 
the mode in which a piece is composed. 
[Cadbncb.] 

Irregular Troops. Troops enlisted, paid, 
and officered differently from the regular army, 
and in general subject to different rules of 
discipline. There are several regiments of 
irregular cavalry in India; in these the men 
provide their own horses, arms, clothing, and 
subsistence. The regiments are raised by 
voluntary enlistment, and the men must serve 
twenty years before they receive any retiring 
allowance. j 

Irrigation (Lat. irrigatio). The art of 
spreading water over lands artificially, and by 
means of surface drains or channels, as con- 
trasted with watering by manual labour. In 
Great Britain and in analogous climates, irri- 
gation is confined to grass land ; but in warmer 
climates, such as those of Italy, Spain, India, 
&lc., irrigation is considered to be essential to 
the production of large crops in every kind 
of field or garden cultivation. When any 
surface is to be irrigated, the supply of water 
that is to be used for this purpose is conducted 
to the highest point of the field, ai}d it is 
thence led over the surface in open gutters, so 
as to run very slowly, and to sink into the 
earth as it proceeds. In general no great 
surface can be irrigated at the same time, and 
different parts of a farm or of a field must 
be irrigated in succession. In countries where 
this practice is universal, it often happens that 
one source of supply is common to two or 
more farms, the occupiers of which have the 
water on alternate days; but the rights of 
water are subjects of frequent dispute. In the 
south of Franco, and in Italy and Spain, abun- 
dant crops cannot be produced without irri- 
gation, which forms a necessary part of the 
education of the agricultural engineer. Even 
the potato crop and madder are irrigated in 
the neighbourhood of Avignon ; and in Tus- 
cany, wheat, maize, beans, turnips, and every 
other crop that can be sown with the drill is 
watered from artificial channels; while in 
India the cotton, sugar, and indigo crops are 
considered to require irrigation. The practice 
is as old as human civilisation ; and some of 
the first machines we road of in history are 
those for raising the waters of the Nile, Tigris, 
and Euphrates, for irrigating the lands upon 
their banks. Water, in short, is to the agricul- 
ture of warm climates what manure is to the 
cultivator of temperate latitudes; and the 
efforts of the wisest rulers have been at all 
times directed to securing a proper supply of 
it The English government has lately en- 
couraged vast works for this purpose m its 
Indian possessions, and these have already 
yielded enormous profits. The irrigation works 
of the Moors cf Spain may still be referred to 
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as models of that description of enterprisei 
The reader who may desire to study this sub- 
ject thoroughly would do well to consult Baird 
Smith’s works On Indian Irrigation and On the 
Irrigation of the Madras Territory ; Nadanlt 
de Buffon’s TraiU de t Irrigation de Vltalie 
Beptcntrionale , and his TraiU de I Agriculture 
Hydraulique. The article on * Water Meadows* 
in the Aide Mkmoire of the military sciences 
may be consulted for the bibliography of the 
subject. A description of the works upon the 
gyeat Ganges canal would also repay the atten- 
tion of anyone who might think fit to trace 
the progress of the 'art of irrigation : some of 
them are amongst the most gigantic hydraulic 
works ever executed, as for instance the SolAni 
aqueduct, which has a clear waterway of 180 
feet in width by 10 feet in depth, with a head- 
way above the valley of the river traversed 
equal to about 30 feet. This work was exe- 
cuted by the late East India Company, which 
fully appreciated the importance of irrigation. 

Xrwlngltes. The name popularly given to 
the followers of .Edward Irving, who died at 
Glasgow in 1834. This celebrated preacher 
drifted into a system of mysticism, in which 
the doctrine of a millennium, with the power of 
working miracles and speaking with tongues, 
bore a prominent part. After bis death, this 
system was greatly developed by his adherents, 
who organised themselves into a body to which 
they have given the name of the ‘ Catholic 
and Apostohc Church.’ The titles and grada- 
tions of their ministers are borrowed from the 
Hebrew hierarchy of angels, while their disci- 
pline and doctrine in some respects resemble 
those of the church of Rome. 

Ziadelphous (Gr. Ic&eKtpo », like a brother). 
In Botany, when the separate bundles of 
stamens in a diadelphous flower are equal or 
alike. 

Zaattmlde. A crystalline yellow powder 
formed on passing dry ammonia into an 
alcoholic solution of is&tin. 

Zsatftn. The product of the oxidation of 
indigo by chromic acid. It occurs in beautiful 
rose-red crystals. 

Saatls (Gr. Itrdm). A genus of Crucifera 
which yields one or two dye plants, I. tine - 
toria, the Woad, and I. indigotica, the Tea- 
ching of China. Woad is said to have been 
originally a native of South-eastern Europe, 
whence it has spread by means of cultivation, 
and become naturalised in Europe as far north 
as Sweden, and also in some parts of Asia 
Before the use of indigo became common 
among European dyers, the blue colouring 
matter obtained from this plant was an article 
of great importance; but the introduction of 
indigo has almost entirely superseded it, and 
it is now only grown to a sbght extent, and 
used chiefly by woollen dyers for mixing with 
indigo, in order to excite fermentation. It is 
generally prepared by grinding the leaves into 
a paste, which is then carefully fermented in 
heaps, and afterwards made into balls or bricks 
for sale. Small quantities of these balls an 
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annually imported from the Continont, amount- 
ing in 1869 to 200 cwt. The use of woad as 
a aye dates from very early times. Dioseorides, 
Pliny, and others, mention its use for dyeing 
wool ; and Ctesar relates that the ancient 
Britons used it for staining their bodies —the 
word Britain being derived from the Celtic 
brith or brit, * painted,’ in reference to this 
custom. 

1. indigotica is cultivated as a tinctorial plant 
in the north of China, where it ris called Tvin- 
china , and takes the place of the indigo of the 
south. Its colouring matter is obtained by a 
process closely analogous to that employed in 
the preparation of indigo ; but instead of being 
thoroughly inspissated, so as to form Bolia 
cakes, it is used by the Chinese dyers in a 
semi-liquid or pasty state. It is commonly 
employed for dyeing cotton cloth, to which it 
imparts a dark-blue colour. 

Xschiooele (Gr. ftrxfor, the hip , and 
tumour). A hernial tumour at the Foramen 
of the ischium. 

Xsoblum (Gr. lorxior). One of the bones of 
the fcetal pelvis, and a part of the os innomina - 
turn in the adult. 

Xsebnopbonia or Xsohopbonfa (Gr. 
iaxyotytiivla, from thin, and voice). 

Terms used by pathologists to designate a thin 
or small voice, loss of voice, and imperfect 
speech or stammering. 

Xsoburla (Gr. I retain , and olpov, 

urine). Retention of urine. 

Xfterlne. A variety of Titaniferous Iron, 
found disseminated in Iron-sand near the 
source of the Iser, in Silesia. 

Zsetblonio Add. An uncrystallisable 
stable isomer of sulphovinic acid ; formed when 
solution of ethionic acid is boiled. 

Xsingfaas (Ger. hausen blase, the air-bladder 
of the sturgeon). A very pure form of gelatine , 
prepared from certain parts of the entrails of 
several fish. The best is derived from the 
sturgeon, and is almost exclusively imported 
from Russia, twisted up in rolls or formed into 
cukes, which are afterwards torn into shreds or 
cut into fine shavings in this country. Good 
isinglass should be free from smell and taste, 
and perfectly soluble in boiling water. 

Xsfta. One of the chief deities in Egyptian 
mythology, the wife of Osiris aud mother of 
Horus. She is, however, very variously de- 
scribed, and invested with many different cha- 
racters. By the Greeks, she was generally 
identified with Demeter (Ceres). Among the 
higher and more philosophical theologians she 
was made the ymbol of Pantheistic divinity : 
see especially the remarkable passage at the 
end of the Goldin Ass of Apuluius. By the 
people she was worshipped as the goddess of 
fecundity, and in her honour an annual festi- 
val was instituted which lasted seven days. 
The cow was sucred to her. She was repre- 
sented variously, though most usually as a 
woman with the horns of a cow, and some- 
times with the lotus on her head and the bis- 
trum in her hund. Her priests were bound to ob- 
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serve perpetual chastity ; but when her won hip 
passed into foreign countries, her' rites became 
merely a cloak fbr sacerdotal licentiousness, 
wlucli at last reached such a pitch that they 
were prohibited at Rome. The worship of 
Isis, however, was repeatedly revived, and 
furnished a theme for the indignant pen of 
Juvenal. The Isiac Table in the Turin Mu- 
seum, which was so long supposedly the 
learned to represent the myBteries of Isis, 

1 has been judged by Champollion to bo the 
work of an uninitiated artist little acquainted 
with the worship of the goddess, and probably 
of the age of Hadrian.’ (Creuzer’s Mythnl. ; 
Plutarch’s Treatise on Isis and Osiris , &c. &c. ; 
an Essay by De Montfauqon, Hist, de t Acad, dis 
lnscr. voL xvi., which contains a summary of 
the Grecian learning on the subject ; Mem. de 
V Acad, des lnscr. xxxiv. ; and Quart. Rev. July 
1840.) 

Isis ( Isidos proclamos, a marine plant, like 
coral, according to Pliny). The name of a 
genus of jointed coral, in which the joints are 
composed of a substance resembling horn. 

Xslam or Bslam. The religion of Mo- 
hammed. The body of the faithful, and 
the countries in which it is professed, are 
so termed by the Mohammedans. All those 
who professed the true religion and the unity 
of God before the arrival of Mohammed, 
are considered as comprised in the character 
and privileges of Islamism. The Mufti of 
Constantinople, or chief minister of religion 
in Turkey, bears the title of Shoikh-ul-Islnrn. 

Island (properly eye-land, from A. -Sax. 
eye, as in Athelney, Thorney ; the word idp 
representing the Latin insula : Wedgwood s. v.). 
A tract of land encompassed with water, 
whether of the sea, a river, or a lake ; in con- 
tradistinction to continent or tcirra firma. 

Islands. The detached portions of land 
separated from each other, and from the larger 
masses or continents, by water spaces more or 
less wide and deep, are of two very distinct 
kinds. Some are elongated and generally 
parallel to continents, others are ck'taehid, 
rounded, or in groups and systems hn open 
ocean. The former are, called continental, and 
the latter pelagic. Of the continental islands 
of Europe, the British Islands, the islands 
between Italy and Spain, and those of the 
Grecian Archipelago are the most important. 
As connected with Asia and Africa, Formosa 
and the Japanese group, the New Zealand 
group, Madagascar ana the islands of the 
Indiau Archipelago, are the mo^t charac- 
teristic; while the West Indian islands. 
Patagonia, and the chain of island ^ oft* the 
north coast of North America are illustrative 
examples. 

Amongst pelagic or oceanic islands, may be 
quoted the various groups of the South Pacific 
Ocean, some of tho««e in the Indian Ocean, the 
Canary Islands, nnd the Galapagos 

Most groups of islands near continents have 
formerly been connected with the adjacent 
land, while the pelagic islands are probably 



ISLANDS OF THE BLESSED 

related to lands now either submerged or 
rising. Many of the latter are coralline or 
volcanic. 

XslanOi of the Bleated (Let Insulas Bern- 
torum, Fortdnat® Insulse ; Gr. Nrj<roi Maxdpwr). 
According to the Grecian Mythology, the Happy 
Islands, supposed to lie westward m the ocean, 
whither after death the souls of the righteous 
were transported. [Elysium ; Hyperborean 
Gardens.] 

lameeltana* A Mohammedan sect, who 
derived their name from maintaining the 
pretensions of Ismael, the son of Jaafar, to 
the rank of Imam, to the exclusion of Moussa, 
who was adopted by that saint. They con- 
sequently rejected the claims of Moussa and 
the five subsequent Imams. The Ismaelians 
formed a secret association, founded in the 
tenth century of the Christian era by Abdallah, 
a Persian. From them originated the famous 
society of the Assassins. (Taylor’s Hi&ory 
of Mohammedanism , p. 225 ; Mbn. de V Acad, 
dee Inacr. vol. xvii. ; * Secret Societies of the 
Middle Ages/ published in the Library of 
Entertaining Knowledge, 1837.) 

Xaooetio Acid. A constituent of the oil 
expressed from Euphorbiaceous plants. In the 
free state it occurs in pearly scales. 

Xsoolximenal. [Isothermal.] 

Xsocliromatto (Gr. ttros, equal, and xp£/uo, 
colour). Having the same colours. In certain 
experiments with doubly refracting crystals, 
the decomposed light forms a double series of 
coloured rings or curves of different forms, 
arranged in a certain order, each curve in the 
one series having one corresponding to it both 
in form and colour in the other. The two 
curves or lines which have the same tint are 
called isochromatic . (Herschel’s * Treatise on 
Light,’ Encyclopedia Mitropolitana.) 

Isochronal Axes (Gr. foot, and 
time). In Mechanics, axes around which, if 
a body be made to oscillnte, the oscillations 
will be performed in equal times. 

Isochronous. A term applied to two or 
more vibrations or oscillations to denote that 
they are performed in equal times. The term 
isochronisin, as applied to a single vibrating 
body, denotes thfe property which it possesses of 
performing successive oscillations in equal times, 
notwithstanding the variation in the amplitude 
of those oscillations. The isochron ism of the 
common pendulum is imperfect, but that of a 
cycloidal pendulum is theoretically perfect. 
[Cycloid*] When the amplitudes are vciy 
small, however, the successive oscillations of a 
common pendulum are practically isochronous. 
The isochronisin of a vibrating stretched string, 
agniu, is proved by tho fact that the pitch of 
the note docs not vary appreciably when its 
inUnsity diminishes. 

Isoclinal Lines, Those lines which pass 
through places where the magnetic dip or in- 
clination is the same. 

Zsodomum (Gr. I<r6bofios, built alike). In 
Ancient Architecture, a species of walling, in 
which all the courses were of equal height. 
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Is Off onto lines (Gr. l<royu>vios, cqiri- 
angular). In Terrestrial Magnetism, the lines 
passing through all places on the surface of 
the earth at which the horizontal magnetic 
needle makes the same angle with the meri- 
dian, or at which the declination is the same. 
[Magnetism, Terrestrial.] 

Isolated, Insulated (from the Ital. 
isola, Lat. insula, an island). In Electri- 
city, a body is said to be isolated when it 
is surrounded by non-conductors, or bodies to 
which it cannot communicate its electric virtue, 
except by induction. Bodies may be isolated 
in various ways ; by suspending them by means 
of caoutchouc or silken cords ; by placing them 
on a cake of gutta percha, wax, resin, or sul- 
phur, or on a stand of glass or diy varnished 
wood, &c. 

Isolated Point. In Geometry, a double 
point at which the two tangents are imaginary. 
It is also called a conjugate point. [Conjugate 
Point and Double Point.] 

Isomerism (Gr. fsos, and bipos, pari). 
Compounds which contain the same elements 
in the same ratio, and yet exhibit distinct 
chemical qualities, are said to be isomcrii. 
The cyanic and fulminic acids are isomeric 
compounds of nitrogen, oxygon, and carbon. 
The distinctions thus arising are probably 
referable to the different ways in which tho 
same elementary atoms are grouped in tho 
compound. The ultimate elements of the 
hydrated cyanate of ammonia and of urea are 
the same, and in the same proportions, but 
the two substances are very distinct ; the ele- 
ments are differently grouped ; they are carbon, 
hydrogen, oxygen, and nitrogen, and urea may 
be represented as C a H 4 0 a N a , while in the 

? ranate they are arranged as NH a ,C a NO,HO. 

o analogous cases in which the relative pro- 
portions of the elements in 100 parts by weight 
are the same, but in which the absolute number 
of atoms differs, the term pofymerism has been 
applied. Aldehyd And acetic ether are liquids 
quite different in properties, but they are poly- 
meric. Aldehyd is represented by C 4 H 4 0 a , niul 
acetic ether by C„H # 0 4 . Two atoms of alde- 
hyd would therefore be equivalent to one of 
acetic ether; but 100 parts of each liquid 
would yield precisely the same relative weights 
of carbon and hydrogen. At the same time 
these liquids are not mutually convertible into 
each other. In mineral chemistry, a similar 
condition presents itself in reference to tho 
compounds known as ferro- and ferri -cyanogen. 
The former is Fe, C e N 3 ; the latter has exactly 
double the number of atoms, F a , C la X„. 
In a state of combination, their crystal- 
line forms, colour, and chemical properties 
are wholly different. These facts teucli us 
that the grouping of the atoms, apart from 
the composition of substances, has a mate- 
rial influence on their chemical and physical 
properties. 

Xaomerou* (Gr. Itrofitphs, from fast, and 
b*P°s, a part). In Botany, equal in number. 
Thus an isomerous flower is one in which 
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the different parte are equal to each other in 
number. 

el tM'ijeettye. [Pxbsfbc- 

TTVB.] 

Xsomorpbiam (Gr. Xros, and poptfi,form). 
Substances which resemble each other in their 
crystalline forms, but differ in their component 
parts, are said to be isomorphaus. Thus the 
phosphate and biphosphate oi soda hare the 
same form, or are isomorphaus, with the arse- 
niate and bin&rseniate of soda ; and in regard 
to other bases, such as potash and ammonia, 
each arseniate has a corresponding phosphate 
possessed of the same form. In these cases 
there is necessarily an analogy in the atomic 
constitution of the compounds, which are ob- 
served to possess the same number of equiva- 
lents of acid, alkali, and water of crystallisation, 
and differ in nothing except that the one series 
contains an atom of arsenic, and the other an 
atom of phosphorus. 

Zsonandra (Gr. Uws, equal , and orlip). The 
genus which yields the Grutta Percha tree, I. 
Gutta, which u a large forest-tree of the Indian 
Archipelago, growing sixty or seventy feet high, 
with a trunk two or three feet in diameter, and 
abounding in milky juice, which is Gutta Percha. 
The tree belongs to the order Sapotacea. The 
juice has been obtained by felhng the trees, 
and through this extravagant mode it has become 
extinct in Singapore, whence the produce was 
first obtained. -The average quantity yielded 
by each tree is set down at 20 lbs. For the 
uses and properties of this substance, see the 
article Gutta Percha. 

Zaoperlmetrloal (Gr. fir oj ; wtplp.tr pov, cir- 
cumference). A term applied to figures, recti- 
lineal or curvilineal, having equal perimeters. 
An isoperimetrical problem originally denoted 
one in which, of all possible isoperimetrical 
figures, that one was required which possessed 
some other assigned property or properties. As 
an example of an isoperimetrical theorem, to 
which the solution of such problems lead, we 
may cite the well-known one according to which 
the area of a circle is greater than that en- 
closed by any other isoperimetrical figure. The 
term tsoperime t rical, however, was soon ex- 
tended to a more general class of problems 
regarding the nature of the figure which, having 
certain properties in common with others, is 
distinguished from the latter by some maxi- 
mum or minimum property. 

James Bernoulli was the first who discovered 
the true principles on which questions of this 
kind depend, and the circumstances which 
render the ordinary methods of maxima and 
minima inapplicable to them. The immediate ! 
subject of his researches was the problem of 
the Brachistochrone [which seel, or curve! 
of quickest descent, celebrated in the early! 
history of the calculus on account of the con- 
troversy to which it gave rise between the two 
brothers, James and John Berno ulli The 
analysis of the former, Analysis magni Pro - ! 
Nematis Isopenmetrici , was published at Basle 
m 1701, and in the Leipsic Acts of the same 1 
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? ear. Solutions were afterwards given by 

aylor in his Methodus Incrementorum ; by 
John Bernoulli in the Memoirs of the Academy 
of Sciences for 1718; and by Euler in the 
Petersburg Memoirs . Euler afterwards gave a 
complete and general solution of the problem 
in his Methodus inveniendi Linens curves 
maximi nunimive Proprietate amdentes a 
work of which Lagrange ha§ said that, there 
is perhaps no other which can be of more use 
to those who wish to exercise themselves in 
the integral calculus. The method, however, 
which is followed in this work has been super- 
seded by the invention of the calculus of varia- 
tions by Lagrange ; a most important branch 
of analysis, of which the solution of isoperi- 
metrical problems is one of the most obvious 
applications. 

The purely geometrical treatment of isoperi- 
metrical problems has been little cultivated. 
On^ of the ablest researches of this kind was 
given by Steiner in Crelle’s Journal, vol. xxiv. 
1842. 

Xsopoda (Gr. Iff os, and wovs, a foot). The 
name of an order of Crustaceans, comprehend- 
ing those which have the legs all alike, and 
adapted only for locomotion and prehension. 

Zaopodlform. The larvae of Saprophagous 
Hexapods are so called which have an oblong 
body, a distinct thoracic shield, and a vent 
provided with filaments or laminaB. 

Xsopyre (Gr. iff os, equal , and wup, fire ; be- 
cause the effect produced upon it by the blow- 
pipe is like that produced on several other 
minerals). A silicate of alumina, peroxide of 
iron, and lime, found in compact masses in the 
granite of St. Just, near Penzance, in Corn- 
wall. It is an amorphous mineral, resembling 
Obsidian, of a greyish or velvet-black colour, 
occasionally variegated with grey or red spots 
or streaks, like Bloodstone, and opaque or only 
slightly translucent. 

Isosceles (Gr. UroffKtXhs, from wjtIAot, a 
leg). In Geometry, an isosceles triangle is one 
which has two equal sides. By Euclid's prop. 6, 
book i. the angles at the base of an isosceles 
triangle are also equal. 

Zsostemonooa (Gr. loot, and <rHiu-v, a 
thread or stamen). In Botany, this term, in 
expressing the proportion that one part bears 
to another, denotes tbit the stamens are equal 
in number to the petals. 

Isothermal (Gr. Iffos, and heat). In 

Physical Geography, isothermal lines are those 
which pass through those points on the surface 
of the earth at which the mean annual tempe- 
rature is the same. Iscths. — al * 1 are spaces 

on opposite aides of the equator having the 
same mean temperature, ana bounded by cor- 
responding isothermal Unee. On account of 
the irregular form and disposition of the *on- 
tmental masses, by which the dimate of dif- 
ferent places is greatly influenced, the iso- 
thermal curves are not parallel to the equator, 
excepting in the very low latitudes. According 
to Humboldt, the isothermal line which corre- 
sponds to the temperature of 82° Fahrenheit 



printed copies of the issues into the hands of 
the jurors. 2. The legitimate offspring of a 
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pMBee between Ulea in Lapland, lat 66°, and a general issue may be pleaded, denying the 
Table Bay on the ooast of Labrador, lat 54°. whole cause of action, as that the defendant 
The isothermal line of 41° passes near Stock- never teas indebted as alleged, and in cases 
holm, lat 69|°, and St George’s Bay, New- ‘where this is not applicable, as where the case 
fbnndland* lat 48°. The line of 60° passes! for the defence is that a debt ence has 

through the Netherlands, lat 61°, ana near been paid, or that a demand has been barred 
Boston in the United States, lat 42£° ; that of by the Statute of Limitations, the appropriate 
69° between Borne and Florence, lat. 48°, and issue may be raised by a special plea. [Plrad- 
BaLeigh in North Carolina, lat 36°. In all [m] A feigned issue was a technical mode 
these cases we see that the isothermal lines, in formerly used of trying some questions, sup- 
passing from the western side of the continent posing an imaginary wager. In the Scottish 
of Europe to the eastern ooast of America, ' practice of trial by jury, it is usual to put 

deviate very considerably towards the south ; — * dL- -• r - 

the deviation in one ease amounting to 11J° 
of latitude. In passing over the American 
continent, they again recede to the northward; 
and in California, and to the north of that 
peninsula, along the western side of the conti- 
nent, the annual temperature is nearly the 
same as under similar latitudes in the west of 
Europe. From the western to the eastern side 
of the old continent, the flexure of the iso- 
thermal curves and the diminution of the 
mean annual temperature under the Bame 
parallels are not less conspicuous. The iso- 
thermal line of 55° passes through Nantes, 
lat 47°, and Pekin, lat. 39 J°. Edinburgh 
and Kasan (in the east of Russia) have the 
same latitude; but the mean annual tem- 
perature of the former is 48°, while that of 
the second is below 38°. For the different 
causes which affect the parallelism of the 
isothermal lines, or which produce the dif- 
ferences of the mean annual temperature of 
places under the same parallel of latitude, see 
Cixmatb. 

Humboldt gives the name of isotheral lines ( Gr. 
f<rot, and Oipos, summer) to the curves passing 
through those places at which the mean summer 
heat is the same; and of isochi mened (t<ros, and 

f*dy, winter ) to those which pass through the 
places at which the mean temperature of winter 
is the same. The isotheral and isochimenal 
curves deviate much more from the parallels 
of latitude than the isothermal. The latitudes 
of places having the same winter temperature 
sometimes differ as much as 18° or 20°. The 
winter of Scotland is as mild as that of Milan. 

The mean temperature of the winter months at 
Edinburgh is about 38}° ; of Kasan, under the 
same parallel, only 2°. The winter of Pekin is 
as rigorous as that of Stockholm. (Humboldt’s 
Frogmens Jsiatiques; Murray’s Geography t 
Introduction.) 

iHuant, In Heraldry, a charge repre- 
sented as issuing or coming np from another 
change or bearing ; also, a lion or other beast 
represented as raring from the bottom line of 
a chief. 

lust (Fr. issue, from the old verb issir- 
Lat. exire, to' go out). In Law, in the most 
ordinary senses of the word : 1. The points in 
dispute in a suit at law between two parties, 
ascertained by the pleadings, are termed the 
issues; and are either issues in law, to be de- 
termined by the court, or in fact, to be ascer- 
tained by a jury, in each form of action 
Vol. H. 257 


1 8s ua. In Surgery, an artificial ulcer. It 
is commonly made by wounding or cutting the 
skin, and placing a pea upon it, which is pressed 
upon the part by a bandage. 

Isthmian Games- One of the four great 
national festivals of Greece ; so called from 
their being celebrated on the isthmus of Corinth. 
They were common to all the states, with the 
exception in this case of the Eleans. They 
were held near a temple of Poseidon or Neptune, 
and were celebrated every third year, according 
to some accounts, but others assign them a 
period of one or four years. The contests were 
the same as in the other sacred games [Olympic 
Games]: the victors were crowned with garlands 
of pine leaves. 

Isthmus (Gr. I<r9fi6s). In Geography, a 
narrow neck of land joining two continents, or 
a continent and a peninsula. Thus, the isthmus 
of Darien joins North and South America, 
and the isthmus of Suez connects Africa with 
Asia. 

Itaoonlo Add. An acid formed by the 
action of heat on aconitic add . 

Ztaka Wood- The timber of JUIacharium 
Schomburgkii , a tree of British Guiana, a beau- 
tifully mottled wood employed for cabinetwork, 
and also known as Tiger-wood. 

Italian Architecture. [Architecture. ] 

Italian Juloo. The extract of Liquorice 
prepared in Calabria. That .which is prepared 
on the estates of the marchioness of Solazzi 
and known in commerce under the name of 
Solazzi juice , being so stamped, is the most 
esteemed. The Spanish juice is prepared in 
Catalonia. 

Italian School- When the arts began to 
revive after the conquest of the ancient world 
by the barbarians of the north, they were 
cultivated with especial favour in the various 
states of Italy where the traditions of the 
Roman civilisation still lingered. Thus we 
find that in architecture the preference for the 
horizontal line over the vertical line was always 
a characteristic of the Italian art ; and in the 
branches connected with sculpture and paint- 
ing there was, even in the medieval times, 
a great tendency to revert to the types of 
form adopted in the Roman and the Greco- 
Roman scnooL The processes of the Byzantine 
painters were even retained by their Italian 
rivals until the commencement of the thirteenth 
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century when Guido da Siena practised the 
art, and they were retained up to the time 
When Cimabue dared to strike out an original 
mode of expression. He was succeeded by 
Giotto, FuccioCapanna, Taddeo Gaddi, Orcagna, 
Stamina, Mammi di Firenze, Cavallini, Vitalis, 
Col Antonio del Fiore, Carlo Crivelli di Ve- 
nezia, Mantegna, and Perugino, when the dif- 
ferent sub-schools, into which Italian painting 
has been divided, began to be felt. The cha- 
racteristics of the pure Italian school were : 
a simple and naive expression of the principal 
figures, a great harmony of parts, ana a ten- 
dency to keep the subordinate figures in the 
background, a gradual progress in the science 
of foreshortening, and a careful balance of 
colour; the drawing was gradually raised from 
mediaeval simplicity to the elaborate perfec- 
tion of Mantegna and Perugino, who made 
the decisive steps which led to the forma- 
tion of the schools of Michael Angelo and of 
Raphael, and thus established the schools of 
Florence and of Rome. Ghirlandajo, Lippi, 
Paolo Uccello, Masaccio, Signorelli, may also 
be cited amongst the revivers of the taste 
for the arts, and they were well seconded in 
this particular branch by Lorenzo Ghiberti, 
who in the bronze castings for the gates of the 
Baptistery of Florence merited all the praise 
that Michael Angelo lavished upon him. There 
was a constant striving after the ideal amongst 
the artists of the Italian school, which forms 
a marked contrast with the desperately realistic 
tendencies of the contemporary artists of the 
German and Flemish schools. (D’Agincourt, 
Hisioire do V Art par sea Monuments.) 

Italic School of Philosophy. This 
school comprehends properly the Pythagorean 
and Eleatic systems taken together; but some- 
times it is used as synonymous merely with the 
school of Pythagoras. Under the several heads 
will be found the chief features of these phi- 
losophical systems. The Italic school has been 
so designated because its founder, Pythagoras, 
is said to have taught in Italy, spreading his 
doctrine among the people of Tarentum, Me- 
tapontum, Heracles, Naples, &c. 

Italic Types. In Printing, the elegant 
sloping types, the invention of which is due to 
AlaoManuzio, the celebrated Venetian printer. 
[Ajldine Editions.] 

Itch (a word of doubtful origin). A disease 
of the skin, consisting in an eruption of minute 
itching vesicles, which sto commonly rendered 
more inflamed and troublesome by scratching. 
They generally make their first appearance be- 
tween the fingers, or about the bend of the 
wrist, and often spread to other parts of the 
body, especially where cleanliness is neglected. 
The itch is highly contagious, and is supposed 
to depend upon a minute insect burrowing in 
the skin ; some have regarded the insect as a 
consequence, and not the cause, of the disease. 
The itch is cured by sulphur, which should be 
given internally, and applied externally in the 
form of ointment. When the smell of sulphur * 
is objected to, ointments of white hellebore I 
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IVORY 

( Veratrum) and of white precipitate of mer- 
cury are frequently substituted, but they require 
to be cautiously used. 

Itlhasai. The* two great heroic poems of 
the Hindus, the Ramayana and Maha Bharata , 
are so called. They are of great antiquity ; 
later, however, than the Vedas . Some, indeed, 
have attributed the latter poem to a % period 
later than that of Alexander. 

Itinerary (Lat. iter, a journey). In Lite- 
rature, a work containing notices or descrip- 
tions of the places and stations to be met with 
in pursuing a particular line of road ; as, an 
Itinerary from Paris to Rome : or of the prin- 
cipal places and stations on the great roads 
throughout a country ; as Itinerary of France, 
Italy, &c. The Latin Itineraries ’which have 
been preserved to us, and of which the most im- 
portant is that of Antoninus, consist merely of 
catalogues of stations ; and are principally valu- 
able to us because they contain the distance, in 
Roman miles, from one to another, and thus 
furnish us with assistance towards determining 
the actual site of each place mentioned. The 
Jerusalem Itinerary describes the route and 
stations between Bordeaux and Jerusalem. 

Itl». This termination, added to the root 
of the Greek name of an organ or part of the 
body, implies inflammation of that part; as, 
gastritis , inflammation of the stomach ; pleu- 
ritis, of the pleura ; bronchitis , of the bronchia, 
& c. 

Ittnerite. Named after Ittner. A rare 
substance, which occurs at Kaisersthul in the 
Breisgau, massive and in rhombic dodeca- 
hedrons, of a grey or bluish colour. It is a 
complex mineral, containing silicate of alumina, 
sulphate of lime, sulphide of sodium, and about 
ten per cent, of water. 

lulldae. The name of a family of Myria- 
pods, having the iulus or gally-worm as the 
type. 

lalna (Lat.). A genus of Myriapodous in- 
sects, characterised as follows : An tenure with 
seven joints, slightly enlarged towards the end ; 
mandibles two, thick, without palps, each di- 
vided into two by a middle joint : provided 
with imbricated teeth ; an inferior lip formed 
by the confluence of two maxilire ; feet attached 
in double pairs to roost of the joints ; body 
long, cylindrical, capable of being contracted 
into a discoidal spiro. The common gally- 
worm (lulus terrestris) is an example of this 
genus. 

Ivory (Lat. ebur). The peculiar modifica- 
tion of dentine composing the tusks of the 
elephant. These are chiefly or solely developed 
in the male. Ivory is less brittle than bone, and 
of a beautifully uniform texture, admitting of 
turning in the lathe aqd receiving a high polish. 
It consists of about 24 per cent, animal matter 
resembling horn, and 6ti of phosphate, with a 
trace of carbonate of lime. The cnief consump- 
tion of ivory in England is in the manufacture 
of handles for knives ; but it is also extensively 
used in the manufacture of musical and mathe- 
matical instruments, chessmen, billiard-balls, 
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plates for miniatures, toys, &c. Ivory articles 
are said to be manufactured to a greater ex- 
tent, and with better success, at Dieppe, than 
in any other place in Europe ; but the prepara- 
tion of this beautiful material is much better 
understood by the Chinese than by any other 
people. No European artist has hitherto suc- 
ceeded in cutting; concentric balls after the 
manner of the Chinese ; and their boxes, chess- 
men, and other ivory articles, are all far supe- 
rior to any that are to be met with elsewhere. 

The western and eastern coasts of Africa, Ihe 
Cape of Good Hope, Ceylon, India, and xne 
countries to the eastward of the straits pf 
Malacca, are the great marts whence supplies 
of ivory are derived; but the most esteemed 
ivory comes from Africa, being of a closer tex- 
ture and lees liable to turn yellow than that 
which is brought from the East Indies. The 
medium weight of a tusk is about 60lbs. ; and 
the average importation for the three years 
ending 1860 was 6,000 cwt, yielding a duty of 
If. per cwt. 

Ivory Blaok. The mixture of charcoal 
and phosphate of lime obtained by burning 
bone is sold under this name, and, like other 
forms of animal charcoal, is very effective in 
depriving certain substances of their aplour. 

Ivory, Vegetable. The hard albumen of 
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the nuts of Phytelephas macrocarpa, employed 
in the arts, especially for turnery purposes. 

Ivory's Theorem. By means of this 
theorem, discovered in 1809 (Encydopwdia 
Britannica, art. ‘Attraction ’), Ivory reduced 
the determination of the attraction of an ellip- 
soid upon an external material point to the 
simpler problem of finding the attraction of a 
confocal ellipsoid upon an internal point. To 
facilitate the enunciation of the theorem, it is 
necessary to premise the definition of corre- 
sponding points . Two points, one on each of 
two confocal ellipsoids, are said to correspond 
when their distances from any principal dia- 
metral plane are proportional to the axes per- 
pendicular to that plane. This being under- 
stood. Ivory’s Theorem may be thus enunciated : 
The components of attraction, parallel to any 
axis, of two confocal homogeneous ellipsoids 
upon equal particles situated at corresponding 
points, are proportional to the areas of the prin- 
cipal sections perpendicular to that axis. 

Ivy (A. -Sax. ifig). The common name of 
the Hedera Helix, a well-known evergreen shrub, 
which climbs over buildings and up the trunks 
of trees, mantling them with its glossy foliage. 

Ixlon. [Taotalus.) 

Ixolyto A fossil resin, found in a bed of 
bituminous coal at Oberhart, in Austria. 
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7. As a letter, see I. 

Jablrn. The name of a Grallatorial or 
wading bird belonging to the genus Mycteria. 

Jaca or Jack-tree. The name of the 
Tsjaca or Artocarpus integrtfolia , a speciee of 
bread-fruit, found in the Indian Archipelago. 
The wood of this tree is called Jack- wood. 

Jaeamar. A genus of Scansorial birds. 
[Gaxbuj^a.] 

Jaoana. The wading birds of the genus 
Parra are bo called. 

Jaoclma (Gr. I A genus of 

Platyrrhine Quadrumana, or South American 
monkeys, with thumbs on the hind foot only ; 
all the digits of the fore foot having the same 
direction, and being armed with narrow, curved, 
claw-like nails. The characters of the genus 
are: upper middle incisors separated from and 
larger than the lateral ones ; lower incisors 
elongated, narrow, and vertical, the lateral 
ones the longest; uppei^ canine teeth conical, 
and of moderate size, but more developed than 
the lower ones. The species of Jacchus are 
few in number, and not very clearly defined ; 
they are all of small size. The Jacchus peni- 
cillatus, remarkable for the radiated tuft of 
white hairs which projects in front of each ear, 
has bred in captivity in this country. It is 
a very delicate little animal, proviaed with 
a long and bushy tail, which it wraps round 


its head and body when asleep or requiring 
warmth. Its food is of a mixed nature; but 
in the wild state the banana is said to be its 
principal and favourite nutriment. 

Jacftntke (Fr.). [Hyacinth.] 

Jack. Something shown, a signal. In this 
sense, the word is now limited in its applica- 
tion to the Union Jack, which is the distinctive 
badge of the United Kingdom of Great Britain 
and Ireland. [Uniox Jack.] 

Jack. A common natne for the pike. 

Jack. In Mechanics, an engine for raising 
heavy weights. 

Jack is also the name given to a machine 
in common use for turning a spit. The com- 
mon roasting jack, or worm jack, consists of a 
double set of wheels; a barrel, round which 
the chain attached to the weight or moving 
power is wound ; a perpetual screw ; and a fly, 
which secures a steady uniform motion. A 
multiplying wheel is usually added, in order 
that the weight may be longer in running 
down. 

The smoke jack is used for the same purpose 
as the common jack, and is so called because 
j it appears to be moved by the smoke of the 
I fire. It is in fact moved by the ascending 
! current of rarefied air, which acts on a fan pro- 
I perly placed in the chimney. The motion may 
be obtained by various contrivances. Sometimes 
s 2 
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spiral flyers coiled about a vertical axis are 
employed, but more frequently a vertical 
wheel with oblique leaves like the sails of 
a windmill. . v 

Jack or Jaoque of Defence. A piece 
of defensive body armour worn in the four- 
teenth and fifteenth centuries. It appears 
to have been of four kinds: a quilted coat; 
or of leather and canvas in many folds; or 
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du du du 
dx’ dy’ 3F 
dv dv dv 
dx ’ dy ’ dz 
dw dw dw 
dx 1 dy ’ dz 

Tbe Jacobian of a system of quantics is an 


silk. 

Jack Sinkers. Parts of a stocking frame. 
Jack Timbers. Those timbers in a bay 


formed of mail ; or of small plates. It was ' important function which occurs frequently* in 
sometimes covered with velvet and lined with the theory of elimination, and that chiefly in 

consequence of the property which it possesses 
of being reduced to zero by any system of 

_ ( values of the variables which simultaneously 

which are intercepted by some other piece, and reduces to zero each of the given quantics. 
consequently are shorter than the remainder ; This same system of values, too, causes the 
thus, in a hipped roof, the rafters that are several derived functions of the Jacobian to 
shorter than the side ones are called the jack , vanish, provided the given quantics are all of 
rafters . the same order. The Jacobian, it may be ot- 

Jaoks. Wooden wedges used in coal mines. ' served, is always a covariant of the system of 
Jack-fruit or Jaca. [Artocarpack®,] | quantics, since the operations 


Jackal (Arab, tschakkal, Fr. chacal). A 
wild species of dog, the Canis aureus of Lin- 
naeus, of gregarious habits. They hunt in packs, 
rarely attacking the larger quadrupeds, whose 
presence they are said to indicate to the lion 
by the piercing cries which they set up in 
chorus while scenting their tracks. They feed 
on the remnants of the lien’s prey, on dead 
carcasses, and the smaller animals and poultry. 


d d d 


dx dy dz ^ C * 

are contragredient to x, y , z ; &c. [Contra- 
grediext ; Covariant.] When the given 
quantics are the several first derived functions 
of one hnd the same quantic, the JacobiiiD co- 
incides with the equally important function 
known as the Hessian , which of course is always 
The jackal interbreeds with the common dog ; j a covariant of the quantic, and, together with 
its period of gestation is the same, and the its first derived functions, vanishes for the 
hybrid progeny is fertile. The wild jackal singular roots of the quantic. [Singular 
emits a highly offensive odour, which is scarcely Roots.] 

perceptible in the domesticated animal. The | The Jacobian, as its name implies, was first 
Canis aureus is abundant in the warmer parts introduced by Jacobi*, his celebrated memoir, 
of India and Africa, but is not found in the ' Be Dcterminantibus Functionalities, will be 
New World, where it is represented by the ' found in Crelle’s Journal , vol. xxii. 
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Agu&ra dogs of Brazil, 

Jackdaw or Daw. Corvus Monedula 
(Linn.). A common English bird, which fre- 
quents church steeples, old towers, and ruins, 
in flocks, where it builds its nest. The female 
five or six eggs, paler and smaller than 
those of the crow. The daw may be readily 
tamed, and taught to imitate the sounds of 
words. Like other species of the crow genus, 
they have the singular habit of stealing and 
hiding glittering and metallic substar ces. 


Jacobins. In Ecclesiastical History, the 
religious of the order of St. Dominic were so 
called in France, from the situation of the 
principal convent at Paris, near the Rue St. 
Jacques ; also called Frkres Prbcheurs. 

Jacobins. In French History, a political 
club, which bore a well-known part in the first 
revolution. It was formed by some distin- 
guished members of the First Assembly, par- 
ticularly from Brittany, where revolutionary 
sentiments ran high. They took at first the 


Jacob’s Dadder. In Botany, the name of name of Friends of the Revolution ; but as at 


the Polm.on.ium ctervlemi, a popular garden 
flower. 

Jacob’s Ladder. In Naval sffiirs, a rope- 
ladder with wooden steps or spokes, by which 
the outside of the shrouds, and therefore the 
means of ascending the mast, is reached from 
the deck. 

Jacob’s Staff. The same as cross-staff. 
An instrument used by surveyors in measuring 
heights and distancea where expedition ana 
little accuracy are required. 

Jacobian. A functional determinant whose 
line-constituents are the several first derived 
functions of a number of quantics in an equal 
number of variables. Thus the Jacobian of 
three ternary quantics w, v, w, is the functional 
determinant of the third order : * 
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the end of 1789 they held their meetings in 
the hall of a suppressed Jacobin monastery in 
the Rue Saint HonorA, the name of Jacobins, 
at first familiarly given to them, was finally 
assumed by themselves. The history of the 
Jacobin club is, in effect, the history of the 
Revolution. It contained a,t one time more 
than 2,600 members, and corresponded with 
more than 400 affiliated societies in France. 
The club of the Cordeliers, formed by a small 
and more violent party out of the general body 
of Jacobins, was reunited with the parent 
society in June 1791, but continued to form 
a separate section within its limits. Tho 
Jacobin club, which had almost controlled the 
first assembly, was thus, during the continu- 
ance of the second, itself divided between two 
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contending parties; although the name of Ja- have now undeniable proofs, from the French 
cobins, as a political party, is commonly given archives, of a fact which had been long sus- 
to that section which opposed the Girondists pected, that Bolingbroke and Oxford, with 
or more moderate in the club no less than in others of Anus’s Tory ministers, were in treaty 
the assembly. After the destruction of the with the son of James II., and either really or 
latter under the Convention, the club was in ‘pretence negotiating for his return. In 
again exclusively governed by the more violent 1715, on the arrival of George I., broke out 
among its own members, until the downfall of the unsuccessful first rebellion in Scotland ; its 
Robespierre. After that period it became un- ill conduct and failure proved a considerable 
popular ; and its members having attempted check to the hopes of the English Jacobites, 
an insurrection on behalf of the subdued Ter- Bishop Atterbury, the last of their bolder in- 
rorists, Nov. 11, 1794, the meeting was dis- triguers and adherents, was banished in 1722, 
persed by force, and the dub finally suppressed, after £hich time it is probable that no exten- 
Some writers, such as Barruel (Hist, du Jaco- sive conspiracy took place on their part. In 
binisme), have seen in the first formation of Scotland, however, the party maintained its 
this and similar societies the long-concocted j strength, until the failure of the rebellion of 
operations of a conspiracy against legitimate j 1745 put an end to its political existence. It 
government and religion throughout Europe. I is said that some of the party maintained a 
The Jacobins, and the other principal dubs of correspondence with Charles Edward, until hia 
the Revolution, adopted all the forms of a decease in 1787. The cardinal of York, his 
legislative assembly. In the constitution of j brother, died in 1807 ; and it has been said, 
1792, their legal existence was recognised. See that by his death the adhesion of the Jaco- 
tile historians of the French Revolution, espe- bites, if any existed, was transferred to the 
cially Carlyle, Mignet, Thiers, Michelet, Louis reigning family as his next heirs. This, how- 
Blanc, for general views ; also Buchez and ever, is an error ; the royal house of Sardinia 
Roux, Histoire Parlementaire de la Rev. Fran- and other families intervening between the 
$aise, for the most complete series of details house of Brunswick and the crown of Eng- 
respecting the Jacobins and their meetings land, according to the strict rules of hereditary 
which has yet been made public. descent. 

Jacobites. In English History, that party Jaco mites. In Ecclesiastical History, the 

which, after the Revolution of 1688, adhered Monophysite Christians of Syria are so called, 
to the dethroned monarch James I., and after- from Jacob Baradzi, who revived their belief 
wards to his descendants. In Scotland and and form of worship in that country and Meso- 
Ireland, where the revolution was not effected j potamia, in the Huddle of the sixth Century, 
except with the assistance of arms, the Jacobite > Many unsuccessful attempts have been made 
party formed one of the two great divisions of | at various times to unite them with the dkarch 
each nation ; and although crushed in the latter of Rome. (Gieseler’s Text-book, transL ii. 419, 
country by conquest, they continued in the iii. 414 &c.) [Moxophtsxtbs ; Etttchiaks.] 
former to comprise a large proportion of the Jacobus. A gold coin, bo called from 
population until long after the last rebellion having been struck during the reign of James I. 
in 1745. But in England the revolution was ' of England. It was worth twenty-five shil- 
effected at first with the consent of all parties; | lings, and weighed six pennyweights ten grains, 
the adherents of the exiled monarch were si- The Carolus, valued at twenty-three shillings, 
lenccd ; yet, in a year or two, the Jacobite weighed five pennyweights twenty grains, 
faction rose into strength, and continued to Jaequard. A piece of mechanism appli- 
hurass the government of William throughout cable to silk and muslin looms for the pur- 
his reign. ‘ It seems undeniable,’ says Hallam i pose of weaving figured goods. The name ii 
( Constitutional History of England , vol. iii. | that of its inventor. (For a description of 
p. 149), ‘ that the strength of the Jacobite fac- ' the loom, see Ure’s Dictionary of Arts and 
tion sprang from the want of apparent necessity j Manufactures.) 

for the change of government.’ Its immediate Jacquerie. In History, the name popularly 
cause, however, was to be found in the refusal ; given to a revolt of the French peasantry against 
oi a portion of the bishops and clergy to take ! the nobility, which took place while Ring John 
the oaths to the new government [Noujuttous], j was a prisoner in England in 1356. Jacques 
which gave, as it were, a certain consistency , Bunko mine was a u*rm of derision applied by 
and tangible ground of opposition to the friends the nobles to the peasants, from which the in- 
of the dethroned monarch in general. At the surreetion took its name. It began in the 
same time many of William’s chief advisers j Beauvoisie, under a chief of the name of Caillet, 
and officers maintained a secret correspondence and desolated Picardy, Artois, and Brie, where 
with James II. at the Freuch court, less from savage reprisals were executed against the 
any attachment to his cause than with a view nobility for their oppressions. It was sup- 
to secure their own interest in case of his re- pressed after some weeks by the dauphin and 
turn. After the death of James 11. in France, Charles tiie Bad, king of Navarra A similar 
and the accession of Anne in England, the efforts ' spirit in England produced not many years after- 
of the party languished for a time : but towards wards the rebellion of Wat Tyler. .(Mfaemy i. 
the dose of her reign they revived, on the .838; Froissart; Sismondi, Hist des Frt meets, 
prospect of a change in the succession. We 1 vol. x. ; Uallaius Middle Ayes, ch. L put ii.) 

■n: 1 * 



JACTITATION OF MARRIAGE , JANSENISTS 

Jactitation of Marriage. In Ecclesias- Janiiiarlw or Janizaries (a corruption 
tical Law, a suit brought Against a party who of the Turkish words yeni tscheri, new troops), 
declares that he or she is married. If the A celebrated militia of the Ottoman empire, 
other party denies the fact, then, in absence of The establishment of this corps has been mm- 
adequate proof, the person asserting the fact is ally attributed to Sultan Amurath I. in 1368; 
enjoined to keep silence on that head. . but the researches of Hammer (History of the 

Jade. In Mineralogy. [Nephrite.] Ottoman Empire, vol. 1 . p. 92) cany it bac£ 

JajKeiy. A kind of coarse sugar, made toOrchan, the conqueror of Nicsea (1326). This 
from the juice of the cocoa-nut and other Palms, new corps was blessed by a saint of that time, 
Jaguar. Felis Onca (Linn.). The largest Hadji Bektash by name, who cut off a sleeve of 
and most formidable feline quadruped of the his fur mantle and gave it them as a token: 
New World. It is marked with large dark spots whence was derived the fur cap that remained 
in the form of circles, with a dark spot or their distinguishing characteristic. This ir- 
pupil in the centre of each ; it is generally regular infantry long remained the chief mili- 
pretty numerous in the neighbourhood of the tary strength of the empire, and formed a 
large rivers where the capibara abounds, and kind of warlike republic within its limits. It 
preys chiefly on those large Rodents. was supplied chiefly by the capture of young 

Jalalean Era. [Gelaljean Era.] Christian Blaves; and when under Moham- 

J ala p (so called from Xalapa in Mexico, med IV. it began to be recruited principally 
whence it originally came). The dried root of from the children of the soldiers themselves, 
the Exogonium Purga t and perhaps of some its power and importance gave signs of decay, 
other species of Convolvulacca. This root Each regiment or oda of the Janizaries had its 
occurs m irregular globular pieces of a dense own soup kettle, which, in process of time, 
and resinous texture : when reduced to powder acquired a sort of prescriptive sanctity, and 
it has a very peculiar and nauseous odour formed, as it were, the chief standard of the 
and taste. In doses of from five to twenty regiment ; the officers and other military func- 
grains, jalap is a drastic purge : it is apt to tionaries drawing their titles from their vari- 
gripe and nauseate. ous supposed employments as cooks or kitchen 

Jalapine. The purgative principle of jalap servants. The militia of the Janizaries con- 
root : it is a basic resin. tinued to retain a great influence in the empire 

Jamaica Pepper. [Allspice.] itself long after it had ceased to be serviceable 

Jambosa (from the native word Jambos). in the field against the armies of modern 
A Myrtaceous genus of Indian trees, many of Europe. They controlled the sultans them- 
wliich produce edible fruit, the most esteemed selves, and, as it is alleged, presented a serious 
being the Malay Apple, J. malaccensis , and the obstacle to all improvement, until in the year 
Rose Apple, J. vulgaris. They are sometimes 1826 the sultan Mahmoud, on the occasion of 
included in Eugenia. a mutiny, dissolved the whole corps, after a 

Jambs (Fr. j&mbe). In Architecture, the bloody struggle in his capital in which 20,00.0 
side or vertical pieces of any opening in a wall, of them were said to have perished ; but the 
which bear the piece that discharges the super- number is now thought to have been exag- 
incumbent weight of the building or parts of gerated. An official publication relating to the 
the wall above them. destruction of the Janizaries was translated 

James, Saint* of the Sword. A very into French (Paris 1833). See also Walsh’s 
ancient military order in Spain and Portugal. Residence at Constantinople ; Duval, Deux An - 
The reigning kings are grand-masters in those nies a Const. (1828); Quarterly Review , vol. 
countries respectively. The orders in the two xli. ; Edinburgh Review >, vol. 1. ; blade's Travels 
countries wore disunited in 1288. in Germany , Turkey , Sfc. (1840). 

James's Powder. Pulvis Jacobi. A mix- J ansenlsts. A denomination of Roman Ca- 
ture of bone-earth, or phosphate of lime, and tholics in France, who followed the opinions of 
oxide of antimony: it is often called fever Jansen, bishop of Ypres, and formed a consider- 
powder , and acts as a diaphoretic, and also on able party in the latter half of the seventeenth 
the bowels, and sometimes causes nausea or century. The Jansenists were Calvinistic in 
vomiting, according to the dose in which it is many of their sentiments, and in several respects 
exhibited. It is an uncertain remedy. The approximated to the reformed opinions. They 
pulvis antimonialis , or antimonial powder of did not, however, separate themselves from the 
the London Pharmacopeia , intended as a sub- Catholic church ; nor did they long survive the 
stitute for James’s preparation, is also open to decree of Alexander VU., by wnich certain 
the objection of uncertain activity, dependent propositions extracted from their writings are 
upon the state of oxidisement of the antimony, condemned as heretical. The Jansenists are 
the protoxide of that metal being virulently chiefly celebrated for their contest with the 
active, while the peroxide is comparatively Jesuits, by whom they were at last overcome, 
inert. The usual dose of James’s powder is and subjected to the enmity both of Louis XIV. 
from one to five grains. [Antimony.] and the Pope. (Leclerc, Btbl. Univ. voL xiv. ; 

Jamesonite. A sulphantimonite of lead. Racine, Hist, du Port Royal ; Fontaine, Mlm, 
It occurs in acicular crystals in Cornwall, and is pour servir a l Hist, du P, R. ; Sain t Simon, 
also found in Siberia, Spain, Brazil, &c. Named Me moires ; Palmer, Essays on the Church i. 320 
after Professor Jameson of Edinburgh. j & c . ; Hallam, Lit. of Europe , vol. iii. ; Ac.) 



JANTHINA 

Janthlna, more properly lanthlna (Or. 
IdvBiyos, wolet-coloured), A genus of Gastro- 
podous Testaceous Molluscs, so denominated 
on account of the beautiful violet colour of -the 
shell. There are but a few species of this genus 
known, all of which are marine, and are gene- 
rally met with floating on the surface of the 
ocean in warm and tropical latitudes. The 
shell, as in all floating pelagic Testacea, is 
light and fragile, whence the specific name of 
the most common species ( Janthina f^agilis) ; 
but besides this relation of the shell to the 
habits and sphere of existence of the animal, 
each species also possesses a peculiar organ, by 
which it can, as it were, suspend itself to the 
surface of the water, and which has not hitherto 
been observed in any other molluscous species : 
tl^is organ consists of a congeries of transparent 
vesicles filled with air, the parietes of the bubble- 
ljke cells being composed of a thin colourless 
condensed mucus, and the whole being at- 
tached to the posterior part of the foot. On 
account of this place of attachment, the vesi- 
cular float has been regarded as the analogue 
of the operculum, which otherwise is wanting ; 
but there is an important difference connected 
with the float, viz. the power which th« animal 
lias, and frequently exercises, of detaching and 
reproducing it at will. Thus the mucous air- 
vesicles are cast off when the animal desires to 
sink : they are also made subservient to the 
reproductive economy of the janthina, which 
attaches its egg-cells to the under surface of 
the float, and when it is thus laden casts it off. 
l»y this means the ova are preserved in a situa- 
tion where they may best receive the full in- 
tlueuee of heat and light ; and the power which 
the parent possesses of reproducing its float 
obviates the inconvenience* which would otlier- 
wi.se result from this contribution to the well- 
being of its offspring. The following is the 
process by which the janthina has been ob- 
served to repair a mutilation purposely made 
in its float : The foot was advanced upon the 
•emaining vesicles until about two-thirds of 
hat part rose above the surface of the water ; 
t was then expanded to the uttermost, and 
brown back upon the water, like the foot of n 
-jymiiea when it begins to swim ; it next became 
ontraeted at the edges, and was formed into 
he shape of a hood, enclosing a globule of air 
illicit was slowly applied to the extremity of 
lie float; there wus now a vibratory movement 
Itroughout the foot, and when it was again 
i row 11 back to renew the process the globule 
as found enclosed in its newly made envelope. 
Venn this it results that the membrane en- 
ding the cells is secreted by the foot, and 
inf there is no attachment between the float 
ul the-animal other than that arising from the 
ice adaptation and adjustment of the adjoin- 
g surfaces. 

The genus Janthina belongs to the Peetini- 
■anchiate order of Gastropods ; the bran- 
ial cavity is capacious, and contains two 
ctinated gills. Cuvier places the genus be- 
cen Pyramiddla and Scrita ; M. Roux con- 
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eiders it to be intermediate to AmpuUaria and 

Litiopa. 

January (Lat. J anuarius). The first month 
of the year. By some the name is derived from 
Janus, a Roman divinity; by others from j anna, 
a gate. It is said that the months of January 
and Febrnary were inserted in the Roman year 
by Numa Pompilius. (Sir G. C. Lewis, Astro- 
nomy of the Ancients , p. 38.) 

Janua (Lat. ). In Mythology, a Latin deity, 
represented generally with two faces looking 
opposite ways. But the name is only another 
form of Bianus, as I ana is for Diana. [Diana.] 
The gate of Janus at Rome was kept open in 
time of war and shut in time of peace. It is 
said that this gate was closed only six times 
during 800 years, viz. once in the time of Numa, 
at the end of the first Punic War, thrice under 
Augustus, and once under Nero. 

Japanning. The art of covering paper, 
wood, or metal with a thick coat of a hard bril- 
liant varnish: it originated in Japan, whence 
articles so prepared were first brought to 
Europe. The material, if of wood or papier 
in ache, is first sized, polished, and varnished ; 
it is then coloured, or painted in various de- 
vices, and afUrwards covered with a highly 
transparent varnish or lacquer, which is ulti- 
mately dried at a high temperature and care- 
fully polished. The basis of this lacquer, as 
used by the Japanese, is said to be a dnring oil 
derived from a species of Stagniaria ; but the 
Japan varnish or lacquer in common use is a 
solution of asphalt in oil varnish. 

Jargoon. In Mineralogy, one of the varie- 
ties of Zircon, found in Ceylon. 

Jarl. A word of Scandinavian extraction, 
signifying noble; applied in the early history 
of the northern European kingdoms to the 
lieute nants or governors appointed over each 
province. [Earl.] 

Jarrati. A timber-tree of West Australia, 
the Eucalyptus rostrata of botanists. The wood 
is very durable, and resembles mahogany. 

Jaatier, or Jasliar, Book of. A book to 
which reference is made in the Books of JoBhua 
and Samuel. Lowth supposed that it was a col- 
lection of nat ional songs, so calledfrom the word 
with which it opened, Jasher, he sang. More 
generally the name has been taken to mean the 
just, the book being regarded as a record of 
"the lives of righteous men. An account of the 
many opinions entertained of this book may be 
found in Horne’s Introduction to the Study of 
the Bible, The most recent writer on the sub- 
ject, Dr. Donaldson, in his work entitled Jashar t 
regurds it as the nucleus round which the 
earlier Hebrew books have grown up, and as 
containing a pure and simple religion, which 
was afterwards designedly overlaid by the 
interpolations of a priestly caste, who had 
introduced the doctrine of the Fall, and an 
elaborate sacrificial system based upon that 
doctrine. 

Jassnlnaceae (Jasminum, one of the ge- 
nera). A small natural order of Exogenous 
plants of the Echial alliance, with monopetal- 



JASMINE 

ows diandrous flowers of a regular figtme. It 
contains few species, chiefly inhabiting the 
warmer parts of the world. 

Jasmine (Arab, jlsamiin). The common 
Jasmine, J. officinal e, is a hardy wall plant, 
with white flowers, beautiful as well us fra- 
grant, and together with *7. grandiflorum is 
principally cultivated in the south of Europe 
for purposes of perfumery. 

Jason. In Mythology. [Medfa.] 

Jasper. A silicious mineral of various 
colours ; sometimes spotted, banded, or varie- 
gated. It takes a fine polish, and the variety 
and richness of its colours render it useful in 
the ornamental arts. 

Jateorhlza (a word coined from Gr. iarijp, 
a physician , and a root). A Mcnisper- 
maeeous genus closely allied to Cocculus , one 
species of which, J. pal mat a, formerly called 
Cocculus palmatus, furnishes the valuable me- 
dicinal root known as Calumba root. The 
plant is indigenous in the forests of Mozam- 
bique, whence the roots are imported. 

Jatroptaa (a word coined from Gr. IcnpSs, a 
physician, and rpotpr). food). A Euphorbiaceous 
genus, to which the Mandioc plant, from which 
Tapioca is procured, now called Mamhot nti- 
lisstma, was once referred under the name of 
Jatropha Man i hot. It has also been called 
Janipka Mamhot. Some of the Indian species 
yield oil by crushing the seeds. The Physic Nut, 
Curcas purgans, was also once referred to this 
genus. [Curcas; Manihot.] 

Jaundice. A disease characterised by a 
yellow colour of the eyes and skin, deep- 
coloured urine, and pale evacuations from the 
bowels; it comes on with languor, great de- 
pression of spirits, lo«s of appetite, dyspeptic 
symptoms, vomiting, bitter taste in the mouth, 
and generally pain in the region of the liver. 
It is apparently caused either by obstruction 
of the duct that, conveys the bile into the in- 
testine by a gall-stone; or by a morbid and 
viscid state of the bile, which prevents its 
flowing freely ; or by spasm of the gall-duets, 
or by some accidental pressure upon them, such 
as that exercised by masses of cancerous or 
other mahgmuit disease : the consequence is, 
that the bile, instead of passing off by the 
bowels, is absorbed into the Mood, and becomes 
visible upon the skin, especially in the more 
delicate vessels. It is an occasional consequence 
of pregnancy. It has been supposed to affect 
infants soon afterbirth ; but the colouration i*in 
such instances not produced by bile. The most 
common cases of j aundiee arc probal »ly occasioned 
by viscidity of bile. Pathologists in t lie present 
day recognise a form of jaundice caused l>y the 
r( tent ion in the blood of certain of the elements 
of bile, a form produced quite independently of 
any pressure on the ducts. Aperients and 
email doses of blue pill, with tonics, are the 
most essential remedies; and where it occurs in 
persons of sedentary’ habits moderate walking 
and horse exercise are requisite. It is often a 
protracted and troublesome complaint, and then 
indicative of structural derangement. Jaundice 
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' from gall-stonos is often attended by excru- 
ciating pain and vomiting, owing to the passage 
I of the stone. Opiates and such remedies as allay 
the irritability of the stomach are to be had re- 
1 course to, and the warm bath is useful. The 
beneficial influence of saline aperients and 
diluents in this disorder, has given celebrity to 
the waters of Cheltenham and similar mineral 
springs. 

Javelin (Fr. javeline). A short spear 
thrown from the hand, anciently used both by 
horse and foot soldiers. The pilum of the 
Romans was of this description. 

Jaws. In Sea language, the ■ two sides 
forming the semicircular opening at the thick 
end of a gaff or boom. The object is to half 
encircle the mast, so that, the other half circle 
being completed with rope, the spar may at 
once be prevented from leaving the mast, 
and permitted to run up and down it when 
necessary. 

Jay. The nativo bird so called is a species 
of the genus Garrulus, separated by Cuvier 
from the genu9 Corvus of Linnaeus' on account 
of the weaker mandibles terminating in a sud- 
den and nearly equal curve. The tail is cunei- 
form, not long ; and the slender feathers of tho 
forehead can be erected like a crest. The 
common jay ( Corvus glandarius, Linn.) ni- 
dificates in woods, and builds a simple nest 
of sticks and slender twigs ; the female lays 
five or six eggs, of a greyish ash colour, mixed 
with green, and faintly spotted with brown. 
The young associate with the parents till tho 
following spring, when they separate to form 
new pairs. 

Jears. Strong tackle of blocks and stout 
ropes, for raising or lowering the lower yards 
in sqnare-rigged ships. 

Jeffersonlte. In Mineralogy, a species of 
Pyroxtne. It is found in New Jersey. 

Jehovah. A name for the Deity in the He- 
brew Scriptures. The word itself, which appears 
to be of Phoenician origin, was held in peculiar 
veneration by the Jews, who never allowed 
themselves to pronounce it in the reading of 
their sacred books, but substituted for it 
wherever it occurred, the term Adonai, or Lord . 
This practice is maintained even to this day; 
nor will they write the word in perfect Hebrew 
letters. Hence they have left the word Jeho- 
vah imperfectly wrjtten over the altar-piece in 
the synagogue in St. Helen’s Place ; making 
it to resemble that word, but in reality to signify 
the Ucluivd. 

Jejunum (Lat. jejunum, empty). The 
second division of the small intestines ; so 
termed because v hen examined after death it 
is generally found empty or nearly so. 

Jelly, [Geiatine.] 

Jerboa. [Dipus.] 

Jerfalcon. The Falco Gyrfalco of Linnaeus. 

Jervin (from Junxt, the Spanish name of 
a poison obtained from white hellebore). A 
crystallisable alkaloid, existing along with 
vsratna in the root of vtratrum album , or 
white hellebore. 
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Jess. In Falconry, the strap by which the 
leash is fastened to the leg of the falcon. 

Jesaates of Saint Jerome* A religious 
order, founded in 1363 by Giovanni Colum- 
bino, of Sienna. It was suppressed by Clement 
IX. in 1668. 

Jesuit's Bark. [Cinchona ; Peruvian 
Park.] 

Jesuit's Drops. The compound tincture 
of benzoin of the Pharmacopoeia : called also 
Friar $ balsam, , 

Jesuit's Powder* Powdered Cinchona 
bark. 

Jesuites de Robe. A name applied to 
secular persons of high rank bound to the 
order of Jesuits by vows of obedience, without, 
however, having taken the spiritual vow. 

Jesuits or The Society of Jesus. The 
most celebrated of all the Romish religious 
orders ; founded by Ignatius Loyola, a Spaniard, 
in the year 1534, when be, with Francis Xavier, 
and four or five other students at the university 
of Paris, bound themselves to undertake the 
conversion of unbelievers. The first principle 
of the society thus formed was implicit sub- 
mission to the commands of the Holy See: in 
consideration of which their order was con- 
firmed in 1.540 by Pius III.; and from that 
time to the present, though with many alter- 
nations of success and reverse, the Jesuits 
have been one of the main bulwarks of the 
authority of the Roman See. The zeal which 
they manifested at the period immediately 
succeeding the Reformation, when the Do- 
minicans and other orders which had been 
founded on similar principles, and had faith- 
fully executed th.ir mission for many ages, 
lrid degenerated into luxury and indifference, 
secured for tlieni the favour of the sovereigns 
and other political partisans of Rome. They 
soon became installed in the confessionals of 
all the Catholic kings of Europe, and through- 
out the sixteenth and following century wore 
in fact the directors of their counsels and the 
rulers of their subjects. 

In Protestant countries they acted as the 
emissaries and spies of the Pope; and in Eng- 
land, v here early in Elizabeth’s reign their 
landing upon our shores was made a capital 
crime, they persevered nevertheless in keeping 
alive the spirit of Roman Catholicism among 
the harassed remnant of the old faith. They 
passed and repassed the channel year after 
year, devoting their lives, with almost a cer- 
tainty of eventually suffering, to the maintenance 
of an illegal, and often a treaso liable, corres- 
pondence with the court of Rome and the ene- 
mies of the queen’s government. At the same 
time another division of their numerous body 
employed them: elves with the most undaunted 
energy, and with an apparent success such as 
has never crowned the etforts of any other mis- 
sionaries, in converting the heathen of Asia 
and America. St. Francis Xavier, the Apostle, 
as he is called, of the Indies, planted Chris- 
tianity in Hindustan and Japan ; Ricci intro- 
duced it into China. Tn the course of a few 
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years the number of professing Christians in 
these countries became very large. It should 
be remarked, however, that the great secret of 
their success seems to have been the address 
with which they obtained the confidence of 
the ruling powers. In Japan and China they 
became the intimate advisers of the sovereign, 
and frequently obtained the assistance of the 
civil power in the furtherance of their mis- 
sionary system. 

The Jesuits obtained also, throughout Roman 
Catholic Europe, the direction of the education 
of youth: they founded many schools and 
colleges, not only for the instruction of those 
who were designed for members of their own 
order, but for that of the upper and lower 
classes generally, in the education of both of 
which they were eminently successful. 

As a religious body, the Jesuits differ from 
their predecessors, inasmuch as, their principle 
being to conform as much as possible with the 
manners of the age, they have never adopted 
the austere observances and exclusive spiritual 
character upon which all earlier orders had 
grounded their claims to notoriety. They are 
divided into different classes; of which only the 
'professid take the religious vows of poverty, 
chastity, and obedience to their superior. 
Among the novices are frequently enrolled in- 
fluential laymen, as was Louis XIV. himself in 
his latter years ; and this is one of the means 
which tbe order has employed to extend its 
efficiency where it would be least liable to 
observation. The professed are of several 
ranks, the whole body being under the absolute 
control of the General, whose abode is fixed in 
Pome, and whose council consists of an ad- 
monitor and five assistants or councillors, who 
represent the five principal Catholic states — 
Italy, Germany, France, Spain, and Portugal. 
To Rome, as the central seat of the order, are 
sent monthly communications from the supe- 
riors of the different provinces through which 
its members are distributed. 

The Pope has conceded to the Jesuits greater 
indulgence than even to laymen, exempting 
them from the religious observances which are 
enjoined on all Roman Catholics, and especially 
on the religious orders; and hence it is that 
they huve been enabled to devote so great a 
portion of their time not only to instruction, 
but to many branches of learning and practice, 
by means of which they have insinuated them- 
selves into the confidence and the concerns of 
the laity. They are remarkable also for the 
worldly air which when occasion serves they 
studiously assume — for the ease with which 
they dispense with all the outward appearance 
of their spiritual character in places where 
their objects seem to be more attainable by a 
different behaviour; and they have been re- 
proached at all times with allowing themselves 
on the same principle to make use of mental 
reservations and other pious frauds in pur- 
suance of the peculiar ends of their society. 
Hence, even when their influence in Europe 
was at its height-, great distrust was manifested 
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towards them in many quarters. In France 
they were supposed to be implicated in the plots 
by which Henry III. fell, and the life of Henry 
IV. was attempted, and were indeed banished 
from that country by royal decree before the 
end of the sixteenth century : they were re- 
admitted, however, and continued in the en- 
joyment of their fall influence in spite of the 
strong opposition of the Jansenists in the reign 
of Louis XIV. They were banished, in the 
course of the eighteenth century, from France, 
Spain, Portugal, and other Catholic states ; and 
in 1773 Clement XIV. issued a bull by which 
he decreed the total abolition of the order. 
The invitation, however, of Catherine II. into 
Russia, and the favour of the successor of 
Clement, restored them in some degree ; and 
they still exist and exercise considerable in- 
fluence in Italy and Spain. From Russia they 
are at the present moment entirely banished ; 
nor has Portugal readmitted them since their 
expulsion in 1759. In France and Germany 
their presence appears to be connived at, 
though they have never formally been allowed 
to re-establish themselves in those countries. 
In England they have been allowed to found, 
and maintain the Roman Catholic college at 
Stonyhurst By the Roman Catholic Relief Bill, 
natural-bom Jesuits are required to register 
themselves with the clerk of the peace in every 
county : foreigners must provide themselves 
with licenses from a secretary of state ; but these 
provisions have never been enforced. 

The history of the Order of Jesus has often 
been written ; but with so much exaggeration, 
both of friends and enemies, that it is difficult 
to point out a fair account. The Historia 
Jcsmtica of Hospinian, a Protestant, carries it 
down to the end of the sixteenth century. Or- 
landi and Sacchetti’s History of the Jesuits was 
proscribed by the parlement of Paris ; a fifth 
part was added to it by Souvency. Couilrette, 
one of the order, published a history of it just 
before its dispersion, 6 vols. 12mo. with Supple- 
ment, 1761-4. D’Alembert published an account 
of the destruction of the order in France, 1765. 
See also Georget’s Mkmoires , Paris 1817. The 
celebrated Lettres Provinciates of Pascal con- 
tain a powerful exposure, of the errors of the 
casuistical theologians of the sixteenth and 
seventeenth centuries, of whom a large pro- 
portion were Jesuits. The voluminous French 
collection, entitled Non wit is Ecclesiasfiqws, 
continued from tho reign of Louis XIV. to 
the Revolution, was under the management of 
Janseirfsts, and contains every charge which 
hostility could suggest against the Jesuits. 
Ranke’s History of the Popes of the Sixteenth 
and Seventeenth Centuries contains much valu- 
able matter relative to that period. 

According to the most recent accounts, the 
order numbered in 1862, 7,231 members, of 
whom 2,203 wore French, 1,635 Italian, 740 
Spanish or Portuguese, 563 German, 5 12 Bel- 
gian, 349 Austrian, 266 English, 126 Irish, 
240 North American. 

Jet. A variety of Liirnitc. Some jets admit 
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of polish, and are used for ornamental pur- 
poses. The jet found in the Lisa of Whitby 
m Yorkshire is employed in making ornamental 
articles of mourning. 

Jet d'SSau (Fr.). A fountain which throws 
np water to some height in the air. According 
to the theoiy of hydrostatics, the velocity with 
which water issues from an orifice is equal to 
that which would be acquired by a heavy body 
in falling through a height equal to the differ- 
ence between the levels of the orifice and the 
fountain head ; whence, if the resistance of the 
air and other impediments were removed, the 
height of the jet would be equal to that of the 
surface of the reservoir. Among the causes 
which prevent the jet from obtaining the height 
which theory assigns to it, the following are the 
principal : 1st. The resistance of the air, which 
is proportional nearly to the square of the ve- 
locity. 2nd. The friction against the sideB of 
the pipe and tho orifice through which the 
water issues. 3rd. The velocity of the particles 
diminishing at every instant as they ascend, the 
lower particles of the ascending column press 
against those next above them ; and the pres- 
sure being by the nature of fluids communi- 
cated in all directions, the consequence is that 
the column is enlarged and proportionally 
shortened. 4th. The water at the top of the 
jet does not fall off instantaneously when its 
velocity is destroyed ; it rests for a moment at 
the top of the column, where its weight opposes 
an obstacle to tho particles next succeeding, 
and the retardation thus caused is communi- 
cated to the whole column. This last obstacle 
may be avoided by slightly inclining the j«-t 
from the vertical ; and it is found by experience 
that a jet so inclined plays higher than one 
uite upright, though the effect is thereby ren- 
ted less pleasing. It is necessary that the 
diameter of the adjutage or orifice be consider- 
ably less than that of the pipe. (Desagnilier, 
Experimental Philosophy ; Mariotte, Mouvc- 
ment des Eaux.) 

Jet eras. Vegetable jaundice, a disease of 
plants, where the system becomes affected with 
a general yellowness. 

Jetsam. [Flotsam.] 

Jetty (Fr. jetee). A landing place carried 
out from the bank of a river, or from the sea- 
shore, so that vessels may be enabled to discharge 
their passengers or cargo at all times of the 
tides. They may be either solid, so as to act as 
a species of breakwater, as is the case in the har- 
bours upon the seacoast; or they may be mado 
so as to allow the tide wave to flow uninter- 
ruptedly past them, as is tho casein the various 
jetties upon the banks of the Thames. In hy- 
draulic engineering, the two arms of a port 
are always spoken of under the name of jetties ; 
they may be of wood, stone, or iron. 

Jew Stone. The fossil spine of a large 
egg-shapecl echinus. 

Jew’s Ear. The popular name of a cup- 
shuped tough but gelatinous fungus, velvety 
without anil wrinkled within, to which 1> *ta- 
msts give tho caiuo of Himeola or Exidia 
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Auricula Judm. It was formerly employed in 
gargles, but its virtues seem to be imaginary. 

Jew's Harp. An instrument of metal, 
with a flexible vibratory thin metal tongue 
fixed to its circular base ; on which tongue 
the breath, acting in different degrees of force, 
produces something like a modulated air. 
It is shaped thus, __ The outer bars are 

placed between the teeth, and the central piece 
or tongue is set in vibration by the action of 
the fingers. 

Jew's Pitch. Asphaltum. [Asphalt.] 

Jezlds. A sect of religionists, long settled 
in the mountainous country near Mosul; said 
to be disciples of Yezid Ben Anisa, a Mo- 
hammedan doctor. Their religion, however, 
is said to be a mixture of the ancient Muni- 
ch ean belief of those regions with the tenets 
of Mohammedanism and Zendism. They ap- 
pear to be on better terms with the Christians 
than with the neighbouring Turks, by whom 
they are characterised as worshippers of the 
devil (Arab. Scheitan), whose name, it is said, 
no threats of punishment will force them to 
pronounce, and whom they only mention by 
periphrases, as the great sheikh, or he whom you 
know of. They live in villages, huts, and tents, 
and are dreaded for their ferocity and robber- 
like habits. They are noticed at length in a 
preliminary dissertation to Sylvestre de Sacy’s 
Description du Pachalik de Bagdad , 1809; 
said to be the work of Father Garzoni, who 
was eighteen years a missionary in Kurdistan. 
(See the art. * Jcziden’ in Ersch and Gruber’s 
Encyclopaedia.) 

Jib. A large triangular sail between the 
fore-topmast head and the jibboom in large 
vessels, and between the masthead and bow- 
sprit in schooners, cutters, and other small 
craft. When the wind isa.-beam, the jib serves 
to counteract the tendency of the driver to bring 
the ship’s head towards the wind. 

The effect of this sail would seem to be to 
lift the ship’s head; yet seamen find that as 
the wind freshens it causes the ship, on the 
contrary, to plunge, and they either case it in 
(along the boom), or haul it down. This 
anomalous effect may be explained as follows : — 

Let x and z be the horizontal and vertical 
coordinates of the centre of effort, the centre 1 
of gravity of the vessel being the origin : let P 
be the resultant of the pressures on the sail. 
This may obviously be resolved into three ; 8 
the direct effort along x, A. the lateral effort 
along y, and p the vertical effort in z. The 
moment to raise the bow is xp — zlt. If ^5 ex- 
ceed xp, the effect is negative or tends to de- 
press the bow. In all vessels x > z, also 5 > p 
generally ; hence the effect is not so decided as 
it may appear at first to be. 

Let • be the angle which P makes witli the 
horizon, and <p be the angle between x and t he 
horizontal projection of P; then p«P sin «, 
and $=P cos c cos <f>: hence the effect is 
P (x sin e — x cos « cos <p). 

When the wind is aft, $> = 0, and e*. 90 — n 
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(the indination of the jib-stay to the horizon 
nearly) ; and the effect is 

P (x cos *c-r sin a), 
which, as k*= 45°, is positive or lifting. 

When the wind blowB fresh, the vessel being 
close hauled and heeling over, the stay sags to 
leeward ; and the after-leech being also slacker 
than the foot, the resultant P may become ho- 
rizontal or e = 0, or even negative; in which 
last case the effect i* 

-P (x sin « + z cos * cos tf>), 
which is altogether depressing. If now the jib 
be eased in, x and z are diminished. Hence, in 
general, the plunging effect of the jib is owing 
to the heeding of the ship, and to the sheet 
being too fiat aft. The like reasoning obviously 
applies to staysails. 

Jib Door. In Architecture, a door so 
constructed that it stands flush with the ad- 
joining face of the wall on both sides, and 
without dressings or architraves. Thus it 
appears to form part of the wall, the intention 
of a jib door being Bimply to disguise the 
aperture. 

Jibboom. On Shipboard, a movable spad 
running out beyond the bowsprit for the purpose 
of affording a base to the jib in large vessels, 
and to the flying jib in vessels of a smaller 
size from schooners downward. 

Jibing. [Gybing.] 

Jig. In Music. [Giga.] 

Jigger. On board Ship, a tackle having a 
block and a sheave at its respective ends, used 
in keeping the cable taut after being thrown off 
from the capstan, round which it has not taken 
more than two or three turns. 

JiQjal or Glngal. A large musket need as 
a wall-piece in China and India. 

Jobs. In Printing, curds, shop bills, reward 
bills, play bills, posting bills, auctioneers’ cata- 
logues, price lists, aud other small things of a 
similar kind. Job houses seldom execute book 
printing to any great extent, as their materials 
are not calculated for it. 

Joggle Piece. In Architecture, a truss 
post whose shoulders and sockets receive the 
lower ends of the struts, which are framed into 
them with a joggle joint. 

Joggled Joints. In Architecture, the joints 
of stones or other materials, indented in such a 
way that the adjacent stones fitting into the 
indentations, they are prevented from being 
pushed away from each other by any forces 
perpendicular to the pressures by which they 
are thus held together ; joggle joints give lateral 
stiffness to the assemblage. 

Jogues or Tugs. Eras of extxaordinary 
length in the mythical chronology of tho 
Hindus. They are four in number, and aro 
called respectively Suttee, Tirtali, Dwapnar, 
and Collee. In character they answer closely 
to the Hesiodic ages in Greek mythology. 
[Kauus; Sothi ac Period.] 

John Bull. This well-known collective 
name of the English nation was first used in 
a satire (confidently ascribed to Arbuthnot, 
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though not actually avowed by him), The His- 
tory of John Bull , usually published in Swift’s 
works ; in which the French are designated as 
Lewis Baboon, the Dutch as Nicholas Frog, &c. 

John Dory (Fr. dor6e, gilt, in reference to 
its yellow colour). In Ichthyology, Zeus Faber , 
the best known example of the Dory family of 
fishes, grouped by M. Valenciennes as the fifth 
great tribe of Scomberoids. In Gascony the John 
Dory is known by the name Jan, which signi- 
fies cock. It is possible, therefore, that the name 
John may be a corruption of this word, and not 
of the French jaune, yellow , which would be only 
a repetition of the epithet doree. 

Joinery. In Architecture, the art of framing 
woodwork for the finishing of houses, 6uch as 
doors, sashes, shutters, cupboards, &c. The 
term carpentry is applied to the woodwork of a 
building which is of rough nature, and can be 
prepared with the axe, adze, chisel, and saw. 

Joint Tenancy. In Law, where lands 
and tenements are granted to two or more 
persons to hold in fee simple, fee tail, for life, 
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side walls, or upon girders, or sometimes upon 
both. 

Where one tier only of joists is used, it is 
called a single flooring (fig. 1), 3^ | 

AAA being the joists ; and in — * 

this flooring the joists should 
not exceed sixteen feet in iT\ 
length, or bearing ; and even 
when the bearing exceeds eight feet, they 
should have stiffening pieces to resist the 
action of torsion to which they are exposed ; 
herringbone strutting is frequently employed 
with this object. 

When two sets of joists are used, the floor 
is said to be a 


Fig. 2. 


2 ), in which A 
A are called the 
floor or bridging 
joists ; B B the 
binders; C C C 
the ceiling joists. 



If the binding joists be framed into girders, 
the floor is then properly speaking a double 
framed floor , of 


Fig. 8. 



for years, or at will, without any words sepa- 
rating the title to their shares. Its properties „ 
are said to be unity of interest, of title, of time, which the sketch in 
and of possession ; and it is subject to the the margin is the 
right of survivorship. Joint tenancy may be diagram (fig. 3 ). A 
severed by partition, or by the alienation of j is the girder; B, a 
any party, hut not by will. Personal chattels binding joist ; C C C 
may be the subjects of a joint tenancy. are the bridging 

Joint-stock Companies. In Mercan- j joists ; and D D D are the ceiling joists ; E being 
tile Law, joint-stock companies are now re- . the floor boards. Of this floor, it- is manifest that 
ducible to three classes : 1 . Trading companies, I the girders are the main supports. The weight 
incorporated by special Acts of Parliament, that ought to be put upon the joists of a 
of which railway companies form the most! building of course varies with the purpose for 
important division, although companies formed which it is intended ; but in practice it is 
for many other purposes have been incorpo- 1 customary to calculate upon a weight of 11 2lbs. 
rated by special Acts. 2 . Companies esta- P er f°°t superficial for ordinary houses, twice 
blished under the general Acts for regulating that weight for bridges, and four timeB that 
public companies which have boon passed from ^ weight for railway bridges, 
time to time; the principle now generally Jolly Boat (Dan. jolle, Dutch jol, a yawl). 
accepted of limiting tie liability of individual A broad safe boat on board ship specially 
shareholders to the amount of their shares devoted to the purposes of the steward, 
having been gradually introduced and worked Journal (Ital. giornale, from Lat. diurnus, 
out by successive amendments of the law. The daily). Strictly, a record or account of daily oc- 
last general Act is the Companies Act 1862 , eurrences. It is more extensively employed to 
under which seven or more persons, under eighty a narrative, periodically or occasionally 
certain conditions, may form'themselves into published, of the transactions of a society, &c. ; 
an incorporated company ekher with or with- M by ourselves in the phrase ‘ Journals of the 
out limited liability. 3. Mining companies Houses of Parliament,’ &c. It is also used as 
on the cost-book system. The winding up of synonymous with magazine, or other periodical 
companies, cither voluntarily by arrangement publications of that class, 
among the members, or compulsorily in case Journal. The neck, or bearing part, of "a 
of insolvency, or in other ways failing to ®k a ft that works in a plummer block, upon 
fulfil the conditions of their incorporation, ^ch the shaft turns and is supported. The 
is also provided for by Acta of Parliament amount, of friction depends upon the prapor- 
[Compaky.] | tions of this part of the machinery, which ia, 

JotkCure. In Law, a settlement of lands therefore, kept within narrow dimensions, 
and tenements made on a woman in considers- (Itul. giostrare, Fr. jouster, jouter, 

tion of marriage, ordinarily an estate for life;* *° A term meaning in its primary sense 

but the term is now usually applied to the tile charge of a single horseman against a 


more common provision of a rout charge. 
[ Marriage, Law ok] 

Joints. In Architecture, the timbers of a 


single antagonist, as distinguished from the 
tourney, the onset of a troop. The military 
games so called were very popular in the 


floor to which the Iwards or the laths of the uiiddie ages. Froissart gives many instance* 
c« iLing arc nailed. They rest either upon t!.v, joust 
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Juba (Lat a mane). The long and thick- 
set hairs which adorn the neck, chest, or spine 
of certain quadrupeds. 

Jubaea. The Coquito Palm of Chili, very 
abundant in Central Chili, where a syrup called 
Miel de Palma, or Palm Honey, is prepared by 
boiling the sap to the consistency of treacle. 

Jub6. The French name for a rood screen ; 
this word is now very frequently employed in 
English works upon Architecture. Amongst 
the most celebrated works of this kind are, the 
jub6s of Troyes, of Dixmude, of St. Etienne 
du Mont, in Paris, Ac. 

Jubilate (Lat. rejoice). A name given to 
the third Sunday after Easter ; because on that 
day divine service was commenced with Psalm 
lxvi. ‘Jubilate Deo, omnes terrae ’ (‘ Sing to the 
Lord, all ye lands ’). 

Jubilee (Lat. jubilo, I rejoice). The name 
given among the Jews to the grand sab- 
batical year, which according to the Levitical 
law was to be celebrated after every seven sep- 
tenarieB of years as a year of general release 
not only of all debts, like the common sabbatical 
year, but of all slaves, and of lands and posses- 
sions which had been alienated from their original 
owners. The later Jewish history seems, how- 
ever, to furnish no evidence of the observance of 
this enactment. The idea that the jubilee was 
intended to be typical of the release and re- 
demption of mankind under the Gospel dis- 
pensation, led Pope Boniface VIII., at the end 
of the thirteenth century, to proclaim a general 
indulgence to all Christians who should visit 
the tombs of the Apostles at Rome in the 
secular year 1300. At this period it was in- 
tended that the same celebration should take 
place only every hundredth year. In conse- 
quence, however, of the enormouB afflux of 
pilgrims which this proclamation brought to- 
gether, and the gain which resulted from it, 
Clement VI. abridged the interval to fifty years ; 
and the solemnity then received the name of 
the jubilee in imitation of the Jewish custom. 
The second jubilee was accordingly solemnised 
in 1350. In 1389, Urban V, reduced the term 
to thirty-three years, the number of the life of 
our Saviour : it was raised again by Nicholas V. 
to fifty ; and finally, in 1470, fixed by Paul II. 
at twenty-five; and the jubilee lias ever since 
been solemnised every quarter of a century, 
beginning on Christ mas- eve, when the Pope 
opens with pomp the great door of St. Peter’s, 
which is closed except on that occasion. 

Judaism. Attachment to the rites of the 
Jewish law. The Judaising spirit of many of 
the early Christians is noticed in sevoral of St 
Paul’s Epistles (especially that to the Galatians), 
and continued for a long period to exercise 
much influence on the character of the religion. 
(Milman’s History of Christianity , vol. i. 21, 
451, Ac.) 

Judge Advocate General. The adviser 
of the crown in matters of military law. He is 
a barrister, a member of parliament, and of the 
privy council. The proceedings of all district, 
garnsou, and general courts-martial are sub- 
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mitted to the judge advocate general for ap- 
proval ; the latter being laid before the queen 
by him for confirmation. A deputy judge 
advocate is appointed to attend at all general 
courts-martial, and advise the court on points 
of law. 

Judges (Lat. judex). In Jewish History, 
certain supreme magistrates who presided over 
the Israelites down to the reign of Saul. They 
were so called because they formed at once the 
civil and the military governors of the people. 
The dignity was retained for life, though it was 
not always hereditary. The history of the 
Book of Judges seems to show that they were 
chosen from the tribes which happened, for tho 
time being, to have the preponderance. 

Judgment (Lat. judicium, Fr. jugement). 
In the Fine Arts, the faculty of selecting that 
which is most suitable to the purpose. 

Judgment. In Law, the sentence pronounced 
by the court upon the matter contained in the 
record. The term judgment, in English legal 
language, is restricted to the decisions of a 
court of common law : those of a court of equity 
are denominated decrees. Judgments are Baid 
to be of four sorts : 1. Judgments in law (on 
demurrer, where the facts are confessed upon 
the pleadings) ; 2. Judgments in fact (on the 
verdict of a j'ury) ; 3. Judgments by confession 
on default, i. e. where bom facts and. law are 
admitted by the defendant ; 4. Judgments on 
a nonsuit or retraxit, where both fact and law 
are admitted by the plaintiff who thereupon 
withdraws his claim. Judgments are also said 
to bo either interlocutory, on matters arising in 
the course of the proceeding ; or final, on the 
merits of the case. J udgments, when obtained, 
must be signed by the proper officer, and entered 
of record, without which they are not judgments. 
Arrest of judgment arises from error appearing 
upon the face of the record ; but such errpr 
must now be, generally speaking, in substantial 
mutter of law, and not on mere matter of form. 
When final judgment for a debt has been 
obtained, it becomes in law a judgment debt, 
on which interest at 4 per cent per annum 
is chargeable, under 1 & 2 Viet c. 110. 

Judgment. In Logic, this term denotes the 
second of the three logical operations of the 
mind, which compares together two of the 
notions which are the subjects of simple ap- 
prehension, and pronounces that they agree or 
disagree with each other. Judgment, therefore, 
is either affirmative or negative; and the sub- 
jects of judgment are propositions , which are 
expressions of the agreement or disagreement 
of one term with another. 

Judlea (Jjat.). The fifth Sunday after Lent 
was so called, because the service on that day 
began with the words of Psalm xliii. ‘.Judica 
me, Domino’ (* Judge me, O Lord*). 

Judicium Bel (Lat judgment of God\ 
The term formerly applied to all extraordinary 
trials of secret crimes, as those by arms, tingle 
combat, ordeals, Ac. ; in which it was believed 
that Heaven would miraculously interfere to 
clear the innocent and confound the guilty. 



JTJGA 

[Ordeal ; Question.] Full particulars of the 
ceremonies instituted on such occasions will be 
found in Ducange. 

Jura (Lat. yokes). In Botany, the term 
applied to the ridges on the fruit of the Umbel - 
liferce. 

Jural Bone (Lat jugum, or Gr. Cvy6v, a 
yoke). The cheek bone; so called because it 
lifts ft yoke-like articulation to the temporal 
bone and the bone of the upper jaw. 

Jurata (Lat. yoked). Two heads repre- 
sented upon a medal side by side, or joining 
each other. 

Juggernaut. [Vishnu.] 

Jugglers (Fr. jongleurs). A general de- 
nomination for persons who practise the arts 
of legerdemain, or who exhibit feats of un- 
common strength or dexterity. The reader 
will find in Beckmann’s History of Inventions 
a learned and curious account of the origin 
and history of all feats of this kind exhibited 
both in ancient and modern times. 

Juglandabeee ( Juglans, one of the genera). 
A small natural order of Exogenous trees of the 
Quernal alliance, distributed through the tem- 
perate parts of North America and Asia. The 
common walnut, Juglans regia, is well known 
for its agreeable fruit, and the useful oil which 
it yields by pressure. The wood of Juglans 
nigra and regia is valuable for cabinet-makers* 
work and similar purposes. 

Juglandln (Lat. juglans, a walnut). An 
extractive matter contained in the green shell 
of the walnut; it becomes rapidly brown by 
exposure to air. It is used medicinally as an 
alterative, and also as a black hair-dye. 

Jugular Veins (Lat. jugulum, the throat). 
The veins which bring the blood from the head, 
descending upon the sides of the neck ; they are 
divided into external and internal. By their 
union with the subclavian veins they form the 
superior vena cava , which terminates in the 
superior part of the right auricle of the heart. 

Jugulars. The name under which Linnaeus 
comprehended all those fishes which have the 
ventral fins anterior to the pectorals. 

Jugulum (Lat. the throat). In Mam- 
malogy, this term is restricted to the fore- 
part of the neck, which intervenes between the 
throat (gula) and the - chest. The fossa jug 11 - 
laris is the hollow in front of the sternum at 
the base of the neck. 

Jugum (Lat. a yoke). In Botany, a pair 
of leaflets. Thus, leaves which consist of 
only one such pair are described by the term 
unijugus ; if of two pairs, by bijugus ; and if 
of many pairs, by multijugus, and so on. 

Jqjube. The fruit of tbo Zizyphus vul- 
garis ; it resembles a small plum, and is occa- 
sionally nHed as a sweetmeat What is sold 
under the name of jujube paste professes to 
be the dried jelly of this fruit but is in fact 
a mixture of gum arabic and sugar slightly 
coloured. | 

Julian The commencement of a; 

period invented to correspond with the cycles of I 
the Julian year. It coincides with the 710th I 
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year before the creation of -the world, according 
to common chronology. 

Julian Calendar. The civil calendar in- 
troduced at Rome by Juliu3 Caesar, and used 
by all the Christian countries of Europe till it 
was reformed by Pope Gregory XIIL in 1582. 
[Calendar.] , 

Julian Bpoob. In Chronology, the epoch 
or commencement of the Julian Calendar. The 
first Julian year commenced with the 1st of 
January of the 46th year before the birth of 
Christ, and the 708th from the year assigned 
to the foundation of Rome. 

Julian Period. In Chronology, a period 
consisting of 7980 Julian years. The number 
7980 is formed by the continual multiplication 
of the three numbers 28, 19, and 15 ; that is, 
of the cycle of the sun, the cycle of the moon, 
and the cycle of indiction. The first year of 
the Christian era had 10 for its number in the 
cycle of the sun, 2 in the cycle of the moon, 
and 4 in the indiction. Now the only number 
less than 7980 which, on being divided succes- 
sively by 28, 19, and 15, leaves the respective 
remainders 10, 2, and 4, is 4714. Hence tho 
first year of the Christian era corresponded 
with the year 4714 of the Julian period; and 
hence also the year of our era corresponding to 
any other year of the period, or vice versA, is 
found by the following rule : — 

1. When the given year is anterior to the 
commencement of the era, subtract the number 
of the year of the Julian period from 4714, and 
the remainder is the year b. c. ; or subtract 
the year b. c. from 4714, and the remainder is 
the corresponding year in the Julian period. 

2. When the given year is after Christ, sub- 
tract 4713 from the year of the period, and the 
remainder is the year of the era; or add 4713 
to the year in the era, and the sum is the cor- 
responding year of the Julian period. ( Enry . 
Brit. art. ‘Chronology.’) 

Julian Year. The year adopted in the 
calendar of Julius Caesar, and equal to 36-5^ 
days. The Julian year exceeds the mean solar 
year, as determined by the best astronomical 
observations, by 11 minutes and 10 35 seconds, 
which amounts to a day in 129 years. In the 
course of a few centuries this error would 
become very perceptible, as the equinoxes and 
solstices would fall back towards the beginning 
of the year. When the Julian calendar was 
introduced by Caesar, the vernal equinox fell on 
the 25th of March ; at the time of the council 
of Nice, in 325, it fell on the 21st; and at the 
reformation of the calendar, in 1582, it had 
retrograded to the lltli. This observati n cn- % 
abled Pope Gregory to fix the length of the 
year more precisely, and correct the intercala- 
tions. [Calendar.] 

Julia (Lat.). A genus of Labroid fishes, dis- 
tinguished by the following characters: Head 
smooth ; cheeks and gill-covcrs without scales ; 
lateral lino bent suddenly downwards when 
| opposite the end of the dorsal fin. The Rainbow 
Wrasse (Julis nuditerranca) has been taken on 
! the coast of Cornwall. 
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July (Lat. Julius ; so named by Mark An- 
tony, in honour of Caius Oeesar. the dictator, 
whose gentile name was J ulius). J uly is at pre- 
sent the seventh month of the year. In the 
earlier Latin calendar it was the fifth, and 
hence was termed Quintilis. The Dog-days 
are supposed to commence on the 3rd of this 
month. 

Jumping Bare. A Rodent quadruped, the 
largest of the family of the Jerboas {Dipodida), 
and the type of the genus Helamys , is so called. 
It is a native of the Cape of Good Hope, and 
inhabits deep burrows. 

Juncaceee (Juncus, one of the genera). 
A small obscure natural order of Endogenous 
plants of the Juncal alliance; in most respects 
resembling IAliacea, differing chiefly in their 
flowers being glumaceous, that is, thin, dry, and 
either brown or green in colour. There are, 
however, species intermediate between the two 
orders in this respect None of the species are 
of any importance. The common rush is the 
usual type of the order. [Juncus.] 

JuncaglnacesB (Juncago, an old synonym 
of one of the genera). A small natural order 
of Endogenous plants of the Alismal alliance, 
growing in ponds and marshes, with minute 
green flowers. They are allied to Naiadacece , 
differing in their hermaphrodite flowers. Some 
of them have a resemblance to rushes ; others 
are floating plants ; and some of them, as 
Aponogeton , are very handsome when in flower. 

Junckerite. A native crystalline proto- 
carbonate of iron from Poullaouen in Brittany. 

Juncus (Lat.). The botanical name of the 
Rush. It is an extensive and widely distri- 
buted genus, of which some twenty species 
occur in this country. The pith forms the 
wick of the now almost exploded rush-lights ; 
and the stems are made into mats. 

June (Lat. Junius). At present the sixth 
month of the year, but in the old Latin calendar 
the fourth. It consisted originally of twenty - 
six days, to which Romulus is said to have 
added four. Numa, it is stated, deprived it of 
one day ; which, however, was again restored 
by Julius Caesar, and it has ever since remained 
unaltered. 

Jungermanniaceae (Jungermannin, one 
of the genera). A small natural group of Acro- 
genousor Cryptogamie plants, resembling mosses 
iti appearance, and, like them, growing upon 
the baik of trees and in damp ground in shady 
places. They bear their seeds in cases con- 
taining spiral threads, which by their elasticity 
disperse the former when ripe. [Hepatic.*.] 

Juniper. The common name of Junxperus. 
The fruit of J uni perns communis , known as 
Juniper berries, is used in medicine as a 
diuretic ; but is more largely employed in 
flavouring gin. When distilled with water, 
these berries yield an essential oil, upon which 
their pecular flavour depends. Sandarach, a 
resinous substance occasionally used in var- 
nishes, has been said to come from the Juniper, 
but on good authority it is now referred to 
Callitris. When powdered it is used under the 
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name of pounce, to prevent ink sinking into 
paper from which writing has been erased. 

Junk (Dutch jonk, perhaps from Chinese 
yong, the sea). The name given to a kind of ship 
built by the Chinese, Japanese, and Malays. 
Cumbrous in shape, it is incapable of great 
speed ; but these nations are good sailors, and 
venture on long ocean voyages in their junks 
with impunity. 

Junk. The name given by sailors to salt beef 
as supplied at sea, which by hard salting and 
long keeping becomes as hard as small pieces 
of old rope called junks , a word employed offi-. 
cially and perhaps allied to Lat. juncus, a rush . 

Junk Bing. A metallic packing, confining 
the hemp packing of a piston, and capable of 
being screwed down upon it. 

Junk Wads. In Artillery, these wads are 
made of oakum bound round with spun yarn, 
and are of similar diameter to the bore of the 
gun for which they are intended. They are 
used in firing hot shot, and also occasionally 
with bronze ordnance, to prevent indentation 
of the bore near the seat of the shot. In both 
cases they are placed between the charge and 
the projectile. 

Juno. The Latin name of the divinity 
called by the Greeks Hera [which see]. She 
was the sister and consort of Jupiter, and was 
held to preside over marriage, and protect 
married women. The name Juno, Junonis, 
would answer to a Greek form Zdnon, as Janus 
answers to the Sanscrit Dyavan. (Max Muller, 
Lectures on Language , second series, p. 452.) 

Juno. In Astronomy, one of the four small 
extra-zodiacal planets which circulate between 
the orbits of Mars and Jupiter. Juno was dis- 
covered by Prof. Harding, of Lilienthal (near 
Bremen), on September 22, 1804; Ceres and 
Tall as having been discovered previously. Juno 
shines as a star of the eighth or ninth mag- 
nitude, and is of a whitish colour without nebu- 
losity. This planet at the time of its discovery 
was considered remarkable on account of the 
great eccentricity of its orbit, exceeding that of 
any other then known planet, and amounting 
to -2578, the semi-axis major being taken as 
unity. The effect of this eccentricity on the 
motion of the planet is such, that the half of 
the orbit which i9 bisected by the perihelion is 
described in about half the time in which the 
other half is described. The sidereal revolu- 
tion is performed in 1592 66 mean solar days. 
The inclination of the orbit to the ecliptic is 
13° 1' 20". The extreme smallness of the 
planet renders it impossible to determine its 
apparent diameter, and consequently its magni- 
tude, with any degree of certainty. 

Junta (Span, an assembly ). A grand Span- 
ish council of state. Besides the assembly of 
the states or cortes , thero were two juntas: one 
which presided over commerce, the mint, and 
the mines ; and the other forming a board for 
regulating the tobacco monopoly. In England 
the term junto (evidently of Spanish origin) has 
bee i used almost synonymously with oabal or 
faction. 



JUPITER JURINITE 

Jupiter (Lrtt.). In Astronomy, one of the optical illusion, but is authenticated by mi- 
planets, and the largest in the system. The crometrical measures, which assign 15 to 14 
diameter of Jupiter is no less than 89,000 miles, as the proportion .of the equatorial and polar 
or about eleven times that of the earth ; conse- diameters. This far exceeds the compression 
quently, his bulk is about 1,500 times greater of the earth, the ratio of the equatorial to the 
than that of the earth. The mean distance of polar diameter of which is 302 to 301. 

Jupiter from the sun is upwards of 495 millions The density of Jupiter is very nearly the. 
of miles, or about times the radius of the same as that of the sun, and about one-fourth 
earth's orbit ; and he performs his revolution in of the mean density of the earth. The mass of 
respect of the stars in 4,332 d. 14 h. 2 m. s., the planet compared with that of the sun taken 
which is nearly 12 years. The inclination as unity, is *000943 ; but this is sufficient to 
of the orbit to the plane of the ecliptic was produce a very sensible perturbation of the 
1° 18' 6V f at the beginning of the present cen- motions of some of the other planets. The 
tury, and undergoes a diminution of about a proportion of light and-^eat received by Jupiter 
fourth of a second in a year. The inclination from the sun, compared with that received by 
of the planet’s axis to the ecliptic is but 3° 5' 30", the earth, is as *037 to 1. 

so that the planet can scarcely be said to have Jupiter, through the telescope, is observed to 
any seasons. be accompanied by four moons or satellites, 

The disc of Jupiter is observed to be which revolve about the planet nearly in the 
crossed generally in one direction by dark plane of its equator, exactly in the same manner 
bands or belts. These belts are, however, by as the moon revolves about the earth. Their 
no means alike at all times; they vary in configuration changes at every instant; they 
breadth and in situation on the disc (though appear to oscillate on each side of the planet, 
rarely in their general direction). They have and their rank or order of distance is determined 
even been seen broken up, and distributed over by the extent of their oscillations. In coming 
the whole face of the planet, and as many as between the sun and Jupiter, the satellites 
forty have been seen at once ; but this pheno- throw their shadows on the planet, and produce 
menon is rare. Branches running out from eclipses of the sun ; and when they come to the 
them, and subdivisions, as well as evident dark side of the planet opposite to the sun, they are 
spots, like strings of clouds, are by no means eclipsed in passing through the shadow. The 
uncommon; and from these, attentively watched, beginnings and endings of these eclipses can bo 
it is concluded that the planet revolves in the observed with great precision ; and their obser- 
Burprisingly short period of 9h. 55 m. 60 sec. vation furnishes the surest means of determining 
(sii time) on its axis, to which the direction the sidereal and synodic revolutions of the 
of the belts is perpendicular. satellites. The same observations also afford 

The parallelism of the belts to the equator a means of determining terrestrial longitudes; 
of Jupiter, their occasional variations, and the and it was by means of them that astronomers 
appearances of spots seen upon them, render it discovered and measured the velocity of light, 
extremely probable that they subsist in the [Planet and Satellite ] 
atmosphere of the planet, forming tracts of Jupiter. In Mythology, the Latin name of 
comparatively clear skv, determined by currents the deity called by the Greeks Zeus [which 
analogous to our trade winds, but of a much see]. 

more steady and decided character, as might Jurassic Socks. The limestones and 
indeed be expected from the immense velocity other deposits of the Jura belonging to the 
of its rotation. That it is the comparatively middle secondary period offer the nearest ana- 
darker body of the planet which appears in the logues to the typical oolitic series of England, 
belts is evident from this — that they do not and thus the part of the geological sequence 
come up in all their strength to the edge of the called by us oolitic (from the prevalence of a 
disc, but fade gradually away before they reach particular \ariety of limestone) is there desig- 
it. (HerschelV Astronomy ,’ Cabinet Cyclupcedia, nated Jurassic, the ooli 

p. 281.) large part of the Alpine chain consists of rocks 

The radius of Jupiter being eleven times of the Jurassic period ; and the deposits, owing 
greater than that of the earth, and the rotation to the great amount of mechanical disturbance 
on the axis being 2*4 times mote rapid, the and chemical action to which they have been 
space passed over by a point on the equator of subjected, offer singular varieties of condition, 
the planet will be twenty-six times greater than They include crystalline limestones and marbles, 
that described by a point of the terrestrial quartzites, and highly metamorphosed slates 
equator in the same time. Hence the centri- and schists. The fo^siliferous portions, how- 
fiigal force is about twenty-six times greater, ever, admit of comparison with those of Eng- 
and we might therefore conclude thut its effect land, the subdivisions being strongly marked, 
n impressing a flattened form on the planet especially in the upper series. Thus, the upper 
will be much greater than that observed Jurassic beds arc limestones and clays, like 
with regard to the earth. Now observation the Portland rock and Kimeridge clay. Tho 
showsthistobethe ca.se. The disc of Jupiter middle and lower series are marked by less 
is evidently not circular, but elliptic, being perfect subdivisions than in England, 
considerably flattened in the direction of its Jurinite. A mineral from Dauphiny, con- 
axis of rotation ; and^this appearance is no taining titanium . 
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JURY, TRIAL BY 


XartseonsutT ( Lab j oris consultus, learned holder or occupier within the city, and hare 
or skdled in law). A title given to a class of property, leal or personal, to the amount of 
Roman lawyers, and commonly denoted by 1 100/. All persons described in the jurors' book 
the abbreviation ictus, from what we know [ as esquires or of a higher degree, or as bankers 
of the jurisconsults, they appear to- hare been or merchants, are qualified to serve on special 
a different class from the advOcati or causi- juries. If on a trial sufficient qualified jurors 
did, who conducted causes, and to have con- are not in attendance, a tales may be prayed ; 
fined themselves to the employment of giving and bystanders are called in to fill up the 
responsa or opinions on cases put to them. , number. This seldom occurs but in special 
( Mbm . de VAcad. des Inscr . vol. xli.) Prom the jury cases ; and in these the talesmen, as they 
recorded opinions of the most learned juris- are vulgarly termed, are taken from the common 
consults, the Digest , the great work of Justinian, jury list. 

was chiefly compiled. [Advocate.] | The jury being summoned, the trial pro- 

Jarlsprudenoe (from the Latin words juris ceeds ; unless either party challenge the jurors, 
prudens, skilled in law). The science of law. Challenges are either to the array or to the polls. 
The term civil jurisprudence is sometimes re- A challenge to the array is an objection to the 
stricted to the science of the Roman or civil whole panel, and can only be on account of 
law. For ft complete list of works on this ex- default or partiality of the sheriff. Challenges 
tensive subject, down to comparatively recent : to the polls, i. e. to individual jurors, are said 
times, se.‘ Krug’ Phil. Lex. art. * Iteclitslehre.’ | to be of four kinds ; proptc* honoris respectum , 
Jury, Trial by. Of the origin and progress propter defectum , propter affectum, and propter 
of this institution, as far as it has been very j delictum. 1. Where a party is exempted by 
imperfectly traced by antiquarians some account [ statute from serving, he may challenge himself, 
has been given in the historical review of the , 2. Insufficient qualification is .a ground of 
Common Law. (Forsyth, History of Trial by I challenge by either party. 3. On supposed 
Jury, 1852.) When issue has been taken in fact bias or partiality, as by reasoi* of kindred, 
in a civil suit [Pleading], the cause stands j Challenges to the favour are on a mere suspicion 
ready for trial at bar of the court itself [Law; of partiality, i. Legal infamy is the fourth 
Courts, Superior], unless by the fiction of ground of challenge. In a criminal case the 
Nisi Prius it is transferred to the sittings in! law of challenges is the same as in a civil 


London and Middlesex, or the assizes in the 
country. (A trial at bar is now only granted 
on application in some special cases.) The 
sheriff of the county is directed by a precept 
issued by the judges of assize to summon jurors 
to attend at the assizes. A similar process 
issues to summon jurors for the sittings in 
London or Middlesex. The plaintiff and 
defendant are alike entitled to have the cause 
tried by a special jury. The list of persons 
liable to serve as common, jurors is made out 
by the churchwardens and overseers in each 
parish, and after being considered by justices 
at petty sessions, is copied into a book and 
delivered to the sheriff. In obedience to the 
precept for summoning jurors, the sheriff re- 
turns a panel or list of persons taken from 
this book, in number from 48 to 72, and the 
same panel now tries all issues, whether cri- 
minal or civil, at the session for which it is 
made out. The twelve jurors who are to try 
the cause arc chosen by ballot out of this list. 
The qualification of a common juror is, to be 
a natural-bora subject (unless on trial of an 
alien, in which the accused may if ho pleases 
have a jury de mediciate lingua , of which one 
half consists of aliens), to be free from attaint 
of an infamous crime, and to be between 
the ages of twenty-one and sixty. All such 
persons (with certain privileged exceptions) 
possessing 10/. a year in freehold or copyhold 
lands and tenements, or 20/. a year in lands 
held on lease for twenty-one years, or rated us 
householders to the poor’s rate in Middlesex 
for 30/., elsewhere 20/., or occupying u house 
with fifteen windows, are liable to sene. In 
the city of London the juror must bo a liouse- 
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one ; except that the prisoner for felony has 
the additional privilege of making peremptory 
challenges without cause assigned to any num 
ber of jurors not exceeding twenty. Challenges 
for cause, if to the polls , are tried by the court ; 
except thoso to the favour, which the court ap- 
points two jurors if sworn, if not two indifferent 
persons, to try. Challenges to the array are 
tried entirely at the discretion of the court. 

According to the common course of a trial at 
nisi prius, the counsel for that party on which 
the affirmative of the issue is throw n by the 
pleadings (that is, except in occasional cases, 
the plaintiff) opens his case by a statement to 
the jury, and then calls witnesses to prove it. 
He may now, since 17 & 18 Viet. c. 125, also 
sum up his case at the end, unless the opposite 
counsel says he is about to call witnesses. The 
counsel for the other party then replies ; and if 
he also calls witnesses, he likewise may sum up, 
and the first speaker has a final reply. After 
the evidence is given and the case closed, the 
jurors are kept together to deliberate on their 
verdict They must be without meat, drink, or 
fire, unless otherwise ordered by the judge ; 
and as unanimity is necessary to a verdict, it 
was held at common law that if the jury could 
rot agree, the judge might cause them to bo 
carried round the circuit from town to town 
in a cart. In practice, it is usual, when they 
cannot be brought to agreement, to discharge 
the jury. Although the jury in ordinary lan- 
guage are said to be judges of the fact only, 
yet a general verdict in a civil or criminal case 
ordinarily decides both the facts, and whether 
the law as stated by the judge is immediately 
applicable to those faets o.g, a verdict 
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on a charge of murder implies both that the 
act was committed, and that it was committed 
under circumstances amounting to murder. 
The jury may, however, find under certain 
circumstanoes a special verdict* that is a verdict 
in which the facts of the case are specially 
stated, and it is left to the court to apply the 
law ; or they may find a general verdict, subject 
to a special case as to a point of law. In cases 
of criminal prosecution for libel, much differ- 
ence of opinion formerly prevailed as to the 
effect of a verdict. It was held by most lawyers 
that the only questions for their consideration 
were the fact of publication, and the truth of 
what is technically called the innuendos , viz. 
that the passages of the libel cited did apply to 
Buch or such facts and individuals. But by 32 
Geo. III. c. 60 (passed through the influence of 
Mr. Fox) it was enacted that on every trial of 
an indictment or information for libel the jury 
may find a general verdict of guilty or not 
guilty upon the whole matter in issue, thus de- 
ciding whether the matter published amount's 
to a libel or no. As to the grand jury, see 
Indictment. 

Trial by jury, essentially an English insti- 
tution, has only gradually and imperfectly 
made its way into the institutions of foreign 
countries ; but its excellence for the purposes 
of criminal justice seems to be now generally 
admitted, whatever opinions may be entertained 
respecting its value in civil cases. 

In Scotland, there is Borne question as to the 
antiquity of trial by jury in civil cases. But 
the practice, if ever it existed, became early 
obsolete; and it was reintroduced in 1815 by 
the Act 55 Geo. III. c. 42. The verdict of 
nine (out of twelve) jurors may now be taken 
after three hours* deliberation. In criminal 
cases, trials have taken place, immemorially, 
by an assize or jury of fifteen. The verdict is 
that of a majority, and may be either guilty, 
not guilty, or not proven ; in which last case 
the party cannot be tried a second time. 

In America, trial by jury in criminal cases, 
and in civil above twenty dollars, is established 
by the constitution of the United States. It is 
regulated for most purposes by the law of the 
several states: the general rule is that of 
unanimity. 

Trial by jury in criminal cases was first 
established in France in 1791. Th e jury of 
accusation , analogous to the English grand jury, 
was then established, but shortly discontinued : 
the j ury of j udgmen t alone subsists. The j ury 
decide, by a majority, on the question of guilty 
or not guilty, and subsequently whether there 
are extenuating circumstances . There is no trial 
by jury in civil cases ; though in certain cases 
special bodies so termed may be called to 
assess damages, as in the case of compensation 
for expropriation . 

Trial by jury exists in criminal cases in 
Belgium, Portugal (majority of two-thirds), 
Switzerland, and Italy. It was introduced into 
Prussia in 1849 (majority; but if seven to five, 
the judges decide) ; and into Austria in 1850. 
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lury-zpast. In Naval affairs, a temporary 
mast erected in a ship in the room of one that 
has been carried away. Jury-masts are some- 
times erected in a new ship to navigate her 
down a river, or to a neighbouring port, where 
her proper masts are prepared for her. 

Jus (Lat. an ordinance of human law, as 
contrasted with fas, the obligation of divine 
law). According to Gaius, all law was divided 
into jus gentium, the law of nations, and jus 
civile, or the whole body of law peculiar to 
any state. Ulpian and other lawyers added a 
third distinction, namely jus naturale, or a law 
common to man and beasts. The civil law was 
comprehended in the jus scriptum and jus non 
scriptum, or written and unwritten law, and 
was divided into public and private law. 

The word jus also had the meaning of a 
faculty or legal right. Thus we have the jus 
connubii, or right of intermarriage, a right 
strictly guarded in all ancient states ; jus qui- 
ritiura, or the state of full Roman citizenship; 
jus imaginum, the right of setting up busts or 
images of forefathers, answering to our right 
of using armorial bearings, &c. Modern law 
has introduced many other distinctions under 
the head jus , which our limits forbid us to 
notice. (See the article ‘ Jus,’ and the other 
articles to which reference is therein made, in 
Dr. Smith’s Dictionary of Greek and Roman 
Antiquities.) 

Juste Milieu. [Milieu, Juste.] 

Justices of the Peace. In English Law, 
these magistrates are descended from the ancient 
conservators of the peace, and are appointed to 
their office in every county by the king’s special 
commission under the great seal ; which appoints 
them all, jointly and separately, to keep the 
peace, and any two or more of them to enquire 
of or determine felonies and misdemeanours. 
Some justices, also, are bo by Act of Parliament 
or charter, as the mayor and other magistrates 
in corporate towns, &c., and certain other 
particular officers. Some justices are ex- 
pressly nominated in the commission, so that 
certain business cannot be transacted without 
their presence ; these are said to be of the 
quorum , and all the justices are now usually 
included in the list. The qualification of a 
justice is to have an estate of 100/. a year free 
of incumbrance, or a reversion after one or more 
lives of 300/. a year ; but many privileged 
persons may act without qualification by estate. 
A justice intending to act under this commission 
sues out a writ of dedimus potestatem from the 
clerk of the crown in chancery, and takes certain 
usual oaths. 

The duties and powers of a justice of the 
peace arc of two kinds ; ministerial and judicial. 
1. lie acts in the former capacity in preserving 
the peace ; hearing charges against offenders ; 
examining the informant and his witnesses; 
binding over the parties to prosecute or give 
evidence ; and committing, or admitting to bail, 
according to the nature of the offence, parties 
who are brought before him. The stat. 11 & 
12 Viet. c. 42 requires justices to take the 
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most material part of the evidence on exami- 
nations before them in writing, to be returned 
to the assizes, both in charges of felony and 
misdemeanour. 2. An extensive jurisdiction, 
summary and formal, is now exercised by 
justices of the peace, numerous branches of 
judicature, both criminal and civil, having been 
gradually confided to their authority, either 
exercised by them individually, or at the petty 
sessions and general quarter sessions of the 
peace. The latter court, by 34 Edw. III., has 
jurisdiction over all felonies and trespasses 
whatever: in practice, simple larcenies and 
many other felonies and small misdemeanours 
are tried by a jury before it. But doubts having 
prevailed as to the extent of its authority, that 
authority in criminal cases was strictly defined 
in 1842 (5 & 6 Viet. c. 38) ; capital crimes, and 
also a variety of offences of the more serious 
class, being excepted from its jurisdiction. It 
has also by various statutes jurisdiction over 
several offences relating to highways and to 
game ; it is an appellate court from many 
decisions of individual magistrates ; and it has 
ono large and exclusive power committed to its 
care by the legislature, viz. the hearing and 
deciding appeals from orders of magistrates 
relative to the imposition of the poor’s rate, and 
to the removal of paupers from one parish 
to another in which they are shown to have 
a legal settlement. [Settlement.] Justices 
have, either singly or jointly, summary juris- 
diction in questions of contract between certain 
classes of masters and servants; in small illegal 
tikings of property, whether strictly personal, 
or in part connected with the freehold, 
not exceeding 5s. in value ; and in common 
assaults and batteries not accompanied by an 
attempt to commit felony (stat. 24 & 25 Viet, 
c. 100) and in many other cases. The pro- 
ceedings are in general on a written charge, 
Bomctimes termed a complaint ; but in pro- 
ceedings for a penalty more generally an infor- 
mation : on receiving which the justice grants 
a summons to cause the appearance of the party 
charged. An appeal to the quarter sessions 
from the conviction or order of justices is now 
in most cases expressly given by statute ; and 
the court of session, on bearing the case, is said 
either to affirm or quash the conviction or order. 
The proceedings are further removable in some 
cases into the superior courts by certiorari, or 
by stating & special case. 

Other summary remedies afforded by magis- 
trates are in cases of forcible entry and de- 
tainer, and some that arise between landlord 
and tenant. 

Justices of the peace are liable to actions 
at the suit of parties injured by them "wilfully 
in the exercise of their authority. But it is 
provided by statute that they shall have notice 
of any action commenced against them, and the 
cause of such action, one month before the writ 
is sued out ; and the action must be commenced 
within six months after the injury complained 
of. # Persons recovering a verdict against 
a justice are now no longer (as formerly) 
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entitled to double costs. These magistrates 
are also punishable criminally. by indictment 
or information. 

The police justices of London and its vicinity 
arc stipendiary magistrates, created by Act of 
Parliament. 

Justiciary, Chief (Low Lat. magnus jus- 
ticiarius, or capitalisjusticiariustotius Anglisc). 

An officer of high power and dignity under the 
Norman kings of England, who presided over 
all functio, ..*ies in the aula regia, or king’s 
court, so long as it followed the person of th 
king ; and was, says Blackstone, by virtue of 
his office, guardian of the realm in the king’s 
absence. The formidable power of the chief 
justiciary was curbed to some extent by the 
provisions of the great charter, especially that 
which fixed the trial of common pleas at ' 
Westminster; and became altogether obsolete I 
when the various branches of his jurisdiction 
were broken into distinct courts of judicatur 
under Edward I. (Blackstone, Com' in. 39.) 

Justiciary, The High Court of, ii 
Scotland. This court is composed of five of th 
Lords of Session, added to the Justice-Clerk, th 
president of the court. It is the supreme cour 
of criminal justice ; with the power of advo 
eating or suspending all sentences of inferio 
criminal judges. It has circuit courts twie 
a year; and an additional circuit is now hel< 
in Glasgow during the Christmas recess of the 
court of session. The sinecure office of Loid 
Justice-General was in 1831 merged in that of 
the Lord President. [Session, Cot'ht of.] 

Justlcles. In Law, a special writ empower- 
ing the sheriff of a county to hold plea of an 
action in his court. By means of this writ all 
personal and many real actions might be tried 
in the county courts. It is now disused. 

Justification (Lat. justificatio, answering 
to the Gr. tiiKataxris). In Theology, men aro 
said to bo justified when accounted just or 
righteous in the sight of God, or placed in a 
state of salvation. According to the eleventh 
article of tho church of England, we are 
justified 1 by faith, and not for our works 
or deservings.’ The twelfth declares, that, 
‘although good works, which are the fruits 
of faith, and follow after justification, cannot 
put away our sins and endure the seve- 
rity of God’s judgment, yet are they pleasing 
and acceptable to God in Christ, and spring 
necessarily out of a true and lively faith, inso- 
much that by them a lively faith may be as 
evidently known as a tree is discerned by tho 
fruit,’ The first of these articles is chiefly 
directed against the Bomanist doctrine of me- 
ritorious works ; the second, based on the lan- 
guage of St. James, that a * man is justified by 
works, and not by faith only’ (ii. 24), regards 
faith and works as inseparably connected, and 
is aimed principally against the doctrine of those 
who were termed Antinomians or Solifidians. 

Justinian, Code of. [Pandects.] 

Jute. Tho fibre of Cur chorus capsutaris and 
C. olitorius, much used in India for making 
cordage and coarse cloths. 
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X* A consonant, used in most ancient and 
modern languages. It is derived from the 
Greek kappa, the Hebrew koph. It has 
the same sound as C before a , . 0 , and u , and 
hence it has often been pronounced superfluous. 
In Latin K occurs only; in a few words, though 
it was frequently used in the same language as 
an abbreviation for words beginning with C; 
as K.T. for capite tonsus, &c. &c. In the 
French alphabet K is only used in words 
derived from foreign languages. As a numeral 
it was employed to express 250 — 

K quoque ducentos et quinquaginta dooebit. 


Xaaba. [Caaba.] 

Xabbala. [Cabala.] 

Xadl. [Cadi.] 

Saimacan or Calmacan. A title given 
in the Ottoman Empire to a deputy or governor. 
There Are generally two kaimacans, one residing 
at Constantinople, the other attending the grand 
vizier as his lieutenant. 

Xainosoic. [G®nozoic.] 

Sakodyle (Gr. kuk6s, bad, and U\t matter), 
A compound of hydrocarbon and arsenic, having 
the formula C 4 H a As. It is a clear liquid, 
which takes fire when dropped through the air, 
burning with a blue flame, and forming water, 
carbonic acid, and arsenious acid ; the latter 
rises as a white smoke. Cadet' s f uming liquor, 
called also Alkarsine, is an oxide of kakodyle 
■» C 4 H a As O. 

Sakodyllo Add. Alcargen, or cacodylic 
jjcid. A product of the oxidation of kakodyle. 

Sakozene or Caooxene (Gr. xa x6s, bad, 
and £tvos, guest). A native phosphate of iron, 
o ccasi onally associated with the native oxides. 
So called, probably, in consequence of the in- 
jurious effect produced by the phosphorus 
which it contains, upon the iron smelted from 
the ore with which it is found. 

Xalamallta. The name of a favourite 


Hungarian dance. 

Sale, Sea. [Cram be.] 

Xalaidophone (Gr. ico \6s, pretty ; cTSor, 
form ; and sound). An invention of Prof. 
Wheatstone's, in which a knob reflecting a point 
of light attached to a vibrating plate describes 
various beautiful curves corresponding? with the 
musical notes produced by the vibrations. 

Kaleidoscope (Gr. xa\6s ; eTSor; and 
<rKOTcw, I view). An optical toy, which, by a 
particular arrangement of reflecting surfaces, 
presents to the eye a series of symmetrical 
images often remarkable for their beauty. 

The kaleidoscope is formed by two plane 
mirrors or slips of glass, from six to ten inches 
in length, and from an inch to an inch and a 
in breadth at the one end, though some- 
what narrower at the other, joined together 
along the edges lengthwise, and inclined to 
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each other at an angle, which mnst be an even 
aliquot part (that is to say, the sixth, eighth, 
tenth, &c.) of four right angles. The edges of 
the mirrors are kept in contact by a strip of 
black silk glned along the back of the plates, 
which, if formed of glass, must be coated with 
black varnish or sealing wax, to prevent re- 
flexion from their posterior surfaces. The 
mirrors being adjusted at the proper angle, 
are placed within a tin tube, where they are 
kept in their proper position by pieces of cork 
or wood wedged in between them and the tube. 
One end of the tube has a small circular aperture 
in its centre, to which the eye is applied ; in the 
other end two plane glasses are fixed parallel to 
each other, ana perpendicular to the axis of the 
tube, and about an eighth of an inch apart. 
Between these glasses, which form a cell, the 
objects which produce the images are placed. 
Those which answer the purpose best are small 
fragments of coloured glass, beads, or other 
coloured diaphanous matters, of such a size 
that when the tube is turned round they move 
freely within the cell and assume new posi- 
tions. In order that the eye may not be 
disturbed by objects without the tube, the 
outer glass should be slightly ground, but the 
inner must be perfectly transparent. 

On applying the eye to the aperture of the 
tube, the objects within the cell at the other end 
are seen multiplied by repeated reflections from 
the two mirrors, and a succession of symme- 
trical images presented, all arranged round a 
centre, and combined into a perfect whole. As 
the objects are placed loosely in the cell, every 
motion of the tube changes their relative posi- 
tions, and produces an entirely new image ; and 
it is this endless variety of new combinations 
which creates the pleasing effect. 

Mends. [Calends.] 

XalL. An Arabic word, signifying the ashes 
left after the combustion of vegetable substances ; 
hence the word alkali. Potassa is frequently 
termed kali, and potassium kalium , by the 
German chemists; hence K is used as the 
symbol for potassium. 

Xalmla (from Halm, a traveller in North 
America). A genus of beautiful North Ameri- 
can Ericaceous plants, with a monopetalous co- 
rolla, which confines ten stamens by their anthers 
in the same number of niches in its sides. The 
flowers are white or pink, and the leaves ever- 
green ; but the plants are noxious, and K. an - 
gustjfolia has received the name of IsunbhilL 
The Canadian partridge is said to become 
poisonous as human food after feeding on the 
Kalmia. 

Xaljrptollte. [Caltptoijtb.] 

Kami. A J apanese title belonging primarily 
to the celestial gods who formed their first mythi- 
cal dynasty, then extended to the terrestrial gods 
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of the second dynasty', and then to the long' 
line of spintual prince s who are 1 still represented 
bythr micado. [Tycoon.] In addition to this 
every patriot, or anyone distinguished for saint- 
liness or miraculous powers, may after death 
be deitiod as a kami, so that the number of, 
those demigods is indefinite'. Some of these 
spirits preside specially over the elenv nts and 
powers of nature The worship of these demi-j 
gods is called Kumi-no-mitsi, or the Way of 
the Kami. (Bishop of Victoria’s Ten Wales 
m Japan, p. 44 ; Klaproth, Annals of Japan , 
1834.) 

Kamtchi. The name of a Kasorial or 
Gallinaceous bird, remarkable for having its ; 
wings armed with two strong spurs, and its 
head with a long, slender, cylindrical and 
nearly straight horn. [Patayikuky.] 

Kammererite. A hydrated silicate of 
alumina and magnesia, often accompanying 
chromite of iron. Named after Kani merer, the 
mineralogist. 

Kamptulicon. A name given to a new 
variety of floor covering, composed of Indian 
rubber, gutta percha, and cork. Equal quantities 
of the two former substances, having been first 
liquefied in naphtha or some other proper sol- 
vent, are mixed with cork which has been ground 
into a fine dust. This mixture, while warm 
and soft, is flattened out, by being passed under 
smooth heavy rollers, into sheets ten or twelve 
yards long, varying in width from one to two 
yards, and from one-eighth of an inch to one 
inch in thickness. Tho sheets thus prepared 
are allowed to lio flat until sufficiently sot or 
hardened, when they are rolled up as fit for use. 
Patterns are printed on the matt rial thus pre- 
pared, in the same way in which floor cloth is 
stamped by blocks. 

The advantages of kamptulicon over ordi- 
nary floor cloth consist in its warmth, softness, 
and elasticity, and if the whole floor is covered 
it is perhaps more durablo ; but on the other 
hand it is easily torn, and when once laid 
upon a floor it cannot bo removed without 
considerable damage. 

Kampyllte (Gr. Ka/wruAoy, curved ; from 
its barrel-shaped crystals). A variety of Mime- 
tite which is found crystallised, of colours vary- 
ing from yellowish to brown and brownish- 
red, at Drygill in Cumberland ; also at Baden- 
weilerand Johan ngeorgenstadt in Saxony. 

Kaxnsftn. A hot dry southerly wind, common 
in Egypt and the deserts of Africa. It blows 
sometimes for fifty days together. 

Kaaeite. Native Arsenical manganese, 
named after Sir It. J. Kane, by whom it was 
first noticed, 

Kangaroo. The native name of a large 
indigenous quadruped of New Holland; it 
belongs to a genus characterised by a strictly 
herbivorous modification of the marsupial type 
of the dental organs, and by a remarkably long 
and strong tail and hind legs, [Macrofus and 
Mausufiaua.] 

Kantian Philosophy (known also by tho 
name of the Critical Philosophy). A system 
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of philosophy, which owes its existence to 
Immanuel Kant, pmfe^nr of logic and meta- 
physics in tho university of Kouigsborg in the 
latter half of the eighteenth century. Tho 
promulgation of Kant’s doctrines forms a very 
marked era in the history of philosophy. 

At the time when Kant commenced liis meta- 
physical labours, the philosophical world was 
diuded between the sensualism of the Trench 
followers of Locke on the one hand, and the 
dogmatic rationalism of the disciples of Wolf 
and Leibnitz on the other. The former, by a 
species of analytical legerdemain, resolved all 
our mental powers into modifications of sense ; 
while the latter, in an equally indiscriminating 
spirit, though with far more laudable intentions, 
sought to construct a system of real truth out 
of the abstract conceptions of the understand- 
ing. Against both of these schools Kant de 
dared open warfare. Withdrawing himself 
fiom all ontological speculation, he sought, by 
a stricter analysis of our intellectual powers, 
to ascertain the possibility and to determine 
the limits of human knowledge. He divides 
the speculative part of our nature into three 
great provinces — sense, understanding, and 
reason. Our perception of the outward world 
is representative merely : of things as they 
are in themselves it affords us no notice. In 
order to render human experience possible, two 
ground-forms, under which all sensible things 
are contemplated, are assumed— time and space. 
To these he assigns a strictly subjective reality. 
The truth of the fundamental axioms of geo- 
metry rests on the necessity and universality 
of our intuitions of space in its three dimen- 
sions — intuitions which are not derived from 
any one of our senses, orfrom any combinations 
of them, but lie at the ground and are the 
condition of all sensible' human experience. 
The understanding, or the faculty which com- 
bines and classifies the materials yielded by 
sense, Kant subjects to a similar analysis. All 
its operations are generalised into four funda- 
mental modes or forms of conception ; which, 
after the example of Aristotle, he names cate- 
gories. [Category'.] These are four in num- 
ber: 1. Quantity, including unity, multeity', 
totality; 2. Quality, divided into reality, 
negation, and limitation; 3. Relation, viz. 
substance and accident, cause and effect, actiou 
and reaction ; and 4. Modality, also subdivided 
into possibility, existence, and necessity. Thcso 
form, as it were, the moulds in which the rude 
material of the senses is shaped into concep- 
tions, and becomes knowledge properly so 
called. The categories in themselves are tho 
subject-matter of logic, which is thus far a 
pure science, determinable a priori. The third 
and highest faculty, the reason, consists in tho 
power of forming ideas — pure forms of intel- 
ligence, to which the sensible world has no 
adequate correspondents. Out of these ideas 
no s .nance can be formed; they are to be re- 
garded as regulative only, uot as constitutive. 
The existence of God, immortality, freedom, 
arc the objects after which the reason is 
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perpetually striving, but concerning which it 
can decide nothing either one way or the other. 
Thus far Kant's system may be regarded as 
one of pure scepticism. Tne deficiencies of 
our speculative reason he conceives to be sup- 
plied bv the moral faculty, to which he has 
given the name of practical reason, the object 
of which is to determine, not what is, but what 
ought to be. As the former determines the 
form of our knowledge, so the latter prescribes 
the form of our action. Obligation is not a 
mere feeling ; it is a pure form under which 
the reason is compelled to regard human con- 
duct. The personality of man, which lies at 
the ground of speculative knowledge, becomes 
in relation to action freedom of the will. It is 
in our moral nature that we must seek for the 
only valid foundation of the belief in God, the 
immortality of the soul, and a future state in 
which the demands of the practical reason 
shall be realised. (Kant’s Philosophical Works; 
Kritik der Reinen Vernunft ; Kntik der 
Practischen Vernunft ; Masson’s Recent British 
Philosophy ; &c.) 

Kaolin, The Chinese name for porcelain 
clay. A large tract of this useful substance 
occurs near St. Austell in Cornwall, whence our 
potteries and porcelain manufactories are copi- 
ously supplied. The kaolin of Cornwall, and 
probably of other countries, is derived from 
the decomposition of the Felspar of granitic 
rocks. 

Kapnite (Gr. kokv6s, smoke). A variety of 
Calamine containing more than 15 per cent, of 
protoxide of iron, and found at Altenberg, near 
Aix-la-Chapelle. 

Kara, A Tartar word, signifying black , used 
in many of the Eastern languages as a prefix 
to geographical names ; as Karamania, the 
country of the black people. It has also been 
employed in the same capacity to signify tri- 
butary ; as kara lcalpaeks, tributary, kalpacks. 

Karaites. [Cauaites.] 

Karellnite. An oxysulphide of bismuth 
found in lumps of a lead-grey colour at the 
tSawodinsk mine in the Altai, accompanied 
by Telluric Silver. Named after M. Karelin. 

Karmatblans or Karmatlans. A Mo- 
hammedan seet which arose in Irak during the 
ninth contury of the Christian era. It derived 
its name from Karmata, its founder, a poor 
labourer, who assumed the rank of a prophet. 
They maintained bloody wars with the caliphs 
for nearly a century. (Taylor, History of Mo- 
hammedanism , p. 223 ; Secret Societies of the 
Middle Ages , Lib. Ent. Kn. 1837.) 

Karphollte. [Carpholitb.] 

Karphoslderite or C arph oslderite 
(Gr. udp^os, a chin or stalk , and alSripos, iron). 
A straw-coloured phosphate of iron from 
Labrador. 

Karetenlte. A mineralogical synonym of 
Anhydrite, or anhydrous sulphate of lime, after 
the German chemist, Karstcn. 

K&t. The native name of the Arabian 
CatHaedulis , from which is prepared a beverage 
having effects similar to those of tea. Decent 
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investigations, however, seem to show that its 
stimulating powers are not owing to the pre- 
sence of theine, none having been detected in it. 

Katbetometer or Cathetometer. An 
instrument for measuring differences in height, 
as, for instance, between two liquid columns in 
equilibrium. It usually consists of a small 
telescope, sliding vertically upon an upright, 
scale. The telescope is furnished with cross- 
wires, and the point of intersection of the 
latter being brought to coincide with the apex 
of one of the columns of liquid, the position of 
the telescope upon the scale is read off. Tho 
telescope is then directed to the other liquid 
column, and the point of intersection of the 
wires being again brought to coincide with the 
apex of the column, a second reading is made. 
The difference between the two readings ex- 
presses the difference in vertical height between 
the two columns. 

Kava or Kawa. V emacular n am es for the 
Ava, Macropiper niethysticum , a kind of pepper, 
with narcotic stimulant properties ; it is chewed 
by the Polynesians much in the Bamo way as 
the Betel Pepper. 

Heckling (akin to the German kugeln, 
to roll ; Pan. kekkil). A Sea term denoting 
the act of encircling a cable or hawser with old 
rope or small chain to prevent it chafing at the 
hawsehole as the ship rides at anchor, or to avoid 
the dangerous rubbing of ice or sunken rocks. 

Hedge, Hedge Anchor, Kedger (Pan. 
keddsch). A small anchor borne by large 
ships, and employed in shallow water to keep 
the ship’s bow clear of the main anchor. It is 
also employed in moving from one mooring to 
another; a boat conveys the kedge, and drops 
it at the length of the cable or point desired, 
when the vessel is hauled up to it. 

Keel (Icelandic, kiolr; Putch, kiel). Tho 
principal piece of timber in a ship, first laid 
on the blocks in building. If we compare 
the body of a ship to the human skeleton, tho 
keel seems to resemble the backbone, and the 
timbers the ribs. It is generally composed of 
several thick pieces of wood placed lengthways, 
which after being scarfed together are bolted 
and clenched through the floor timbers. From 
the keel rise at its extremities the stem and 
stern post. Serious damage to the keel in- 
volves the destruction of the ship ; great caro 
is therefore taken to protect it, by fastening, 
somewhat loosely, below it a false keel, -which, 
if the vessel takes tho ground, will probably 
come off and leave the true keel unharmed. 
The word seems originally to have signified an 
entire ship ; for we read that the Saxons in- 
vaded England in caels (or keels), and in early 
tiroes a fleet was described as so many keels. 
This signification partly lives in keelage, which 
is a duty levied on vessels entering certain ports. 

Keel. In Botany, a name applied in a 
figurative sense to the two lowest petals of a 
Papilionaceous corolla, which, together, have 
, some resemblance to the keel of a boat. 

Keel Hauling. An obsolete punishment 
I practised chiefly in the Dutch navy, by which 
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the culprit was let down on one side of the ship, 
and after passing under the keel was hauled up 
on the other. This punishment was formerly 
not altogether unknown in the British navy ; 
but it is now never resorted to. 

Keeling*- A name for the common cod 
( Morrhua vulgaris , Cuv.). [Morrh£a and 
CtaiujS.] 

Steelson, In Shipbuilding, an inner keel 
parsing throughout the vessel’s length parallel 
to the keel ; but above the floor-timbers, through 
which it is bolted to the keel. It adds greatly, 
or rather is indispensable, to the stability of a 
wooden ship. The heels of the masts rest upon 
the keelson. Sister keelsons are smaller keel- 
sons situated on each side of the keelson at a 
short distance for the purpose of consolidating 
the floor-timbers, crosspieces, and futtocks. 
Like the keel, the keelsons are composed of 
several pieces of timber scarfed together and 
secured by dowels or coaks. [Keel.] 

Keep (A.-Sax. kepan). A word denoting 
the stronghold of a castle, to which in cases 
of emergency the besieged inmates retreated, 
and there made their last efforts of defence. 
[Donjon.] 

Keeper of tbe Great Beal, X>ord, or 
Kord Keeper. An officer of high dignity in 
the English constitution, whose office is created 
by the delivery of the king’s great seal into his 
custody. He is prolocutor or speaker of the 
House of Lords by prescription. By 5 Eliz. c. 
18, the offices of lord chancellor and lord keeper 
are declared to he of exactly the same authority; 
and when there is no chancellor, the great seal 
is ordinarily put in commission. [Chancellor ; 
Seal.] (Bl. Com. iii. 47.) The keeper of the 
privy seal is styled Lord Privy ScaL 

Keeper of a Magnet. [Magnet.] 

Keeping. In Painting, the management of 
the lights, shadows, colours, and aerial tints 
in such subordination to each other that each 
object may seem to stand rightly in the place 
which the linear perspective has assigned to it. 
Objects in the nearer parts or foreground of a 
picture will necessarily receive the strongest 
lights and shadows; and as more air is in- 
terposed in nature between the eye and the 
objects as they become more distant, so in 
the representations of them the colours must 
be less brilliant as they recede from the 
eye towards the distance wherein they are 
lost. This word must not he confounded 
with the term effect, though effect is doubtless 
the result of keeping in a picture, that word 
being more peculiarly applicable to the sensa- 
tion produced by the combination of accidental 
circumstances in the disposition of light and 
shade. 

Keilhauite or Keilhaulite. [Yttro- 

TITANITE. ] 

Kelloways Rock. A calcareous bed at the 
base of the upper oolites of England, occupying 
a position between the Cornbrash and the 1 
Oxford clay. It is a thin bed, and of little im- 
portance, except as separating the upper from 
the middle oolites. It is purely local. 
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Kelp. A common term for seaweed or vraic, 
which consists of different species of Fuci 
and Laminaria. In a strict sense, the term 
kelp is confined to the produce of seaweed 
when burnt, which consists of alkaline ashes 
used as a manure. For this purpose it is sought 
after by farmers on the sea coast, and especially 
by those who have dry soils, the salt contained 
in the kelp being an absorbent of moisture. It 
has also acquired much importance as a source 
of iodine . 

Kelpies. In Scotch Mythology, certain 
supernatural beings, Hke Bogles andBrownie’s. 

Kennel (Fr. cnenil, Ital. canilo,'from Lat. 
canis, a dog). A word denoting literally the 
house in which a pack of hounds is lodged, 
but used metaphorically for the pack itself. It 
signifies also the spot to which the fox after his 
nocturnal depredations retires about the dawn of 
day. Hence, on being found by the hounds in 
drawing cover, he is said to be unkennelled. 

Kenngottite. A mineral bearing some 
resemblance to Miargyrite, but containing a 
larger amount of silver. It is found in ir- 
regular groups of crystals, varying in colour 
from iron-black to lead-grey, at Felsobanya in 
Hungary. Named after Professor Kengott. 

Kentish Rag:. A tough calcareous stone 
used extensively for building, and remarkably 
durable. It is developed at Hythe and near 
Maidstone in Kent, and belongs to the lowest 
part of the cretaceous group of England, cor- 
responding with the Atherfield beds of the 
lowest part of the lower greensand of the Isle 
of Wight. It is very local, as a valuable 
building stone, even where the other beds of 
the lower greensand are well shown. The 
lower Neocomian beds of France and Switzer- 
land, and the lower Quader of Saxony, are 
probably of the same age, and the latter con- 
tains building stone also. The Kentish rag is 
brought to London, and carried to some distance 
for special purposes, where durability is required. 

Kepler's Laws. In Astronomy, the laws 
of the planetary motions, first discovered and 
demonstrated by Kepler. They form the basis 
of the whole theory of gravitation and physical 
astronomy, and are three in number: 1. That 
the planets describe ellipses, each of which has 
one of its foci in the same point, namely the 
centre of the sun. 2. That every planet moves 
so that the line drawn from it to the sun de- 
scribes about the sun equal areas in equal 
times. 3. That the squares of the times of 
the revolutions of the planets are as the cubes 
of their mean distances from the sun. These 
three laws or general facts were discovered by 
Kepler from a comparison of astronomical ob- 
servations; and though it was by means of 
them that Newton established the more general 
law of attraction inversely as the square of 
the distance, they are themselves direct conse- 
quences of that hypothesis. The first law, that 
of the elliptic motion of the planets, was 
announced by Kepler in his famous work, 
Physica Ccelestis tradita Ccmmentariis de Mo- 
tihus Stella Mart is, 1609. Kepler having com- 
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pitted from the observations of Tycho Brahe When x is given, z is easily found from the 
the distances of Mars from the sun at different trigonometrical tables ; but there is no direct 

points of his orbit, found that the orbit was' ’ ~ 

not circular, as had always been supposed 
by astronomers till then, but elliptical; and 
that the sun occupies one of the foci of the 
ellipse. He afterwards discovered the same 
thing to be true of the earth’s orbit; and 
thence extended it by analogy to all the other 
planets. Newton demonstrated in the Principia 
that if a body projected in space is acted upon 
by a central force varying inversely as the 
square of the distance, the body will necessarily 
describe one of the three conic sections ; but 
whether the orbit will be an ellipse, an hyper- 
bola, or a parabola, depends on the intensity 
of the force with which it is projected. 

Kepler was led to the discovery of his second 
law by a comparison of the sectors formed by 
two contiguous radii vectores and the angles 
included between them. The data which he 
assumed were not rigorously exact ; but New- 
ton afterwards demonstrated from the theory 
of dynamics that the fact is necessarily true of 
all motions regulated by a central force, what- 
ever the law of that force may be. 

The history of the discovery of the third 
Iaw is remarkable. Kepler bad long been 
persuaded that some numerical relation must 
exist between the periodic times of the planets 
and their distances from the sun. In order 
to discover this relation he tried successively 
many hypotheses, each of which involved a 
mass or tedious calculation. He began by 
comparing the intervals between the plane- 
tary orbits with the five regular solids ; and 
having failed in this speculation, as well as in 
various others, he at length thought of com- 
paring the different roots and powers of the 
periods and distances. After many attempts 
and failures, he at last perceived the analogy of 
which he had been so long in search. 1 

sera qnidem respexit Inertem, 

Bespeodt tamen et Ion go post tempore venit, 

he exclaims ; and in the fulness of his delight 
he has recorded the year and day on which the 
discovery was made. It was the 8th of May, 

1618 ; and, as Professor Playfair has remarked, 

• perhaps philosophers will agree that there are 
few days m the scientific history of the world 
which deserve so well to be remembered.’ 

(Dissertation iv. Encyclopedia Britanmca.) 

Kepler's Problem. The discovery made 
by Kepler, that the planetary orbits are ellipses 
having the sun in the focus which is common 
to each ellipse, and that the line whiehjoine 
the centres of the sun and a planet passes over' 
equal areas in equal times, made it necessary 
to solve a problem which transcended the 
geometry of his age : Supposing tho semi- 
transverse axis of a planet's orbit to be repre- 
sented by I, and the eccentricity by e ; also 
the mean anomaly at any given instant of time 
by *, and the eccentric anomaly by or, both 


way, unless by infinite series, of finding x 
when z is given, which is the case that occurs 
in astronomy. The determination of x in terms 
of z constitutes what is called Kepler’s Problem. 
Solutions of this important problem are to be 
found in most works on astronomy. They are 
generally tentative, depending on a combination 
of geometrical and trigonometrical principles ; 
but two very elegant ones, purely analytical, 
are given by Professor "Wallace, in tlie Memoirs 
of the Royal Astronomical Society , vol.ix.p. 185. 
The first of these solutions is as follows : — 

1 . Find y, a fir u approximation to the ec- 
centric anomaly x t by this formula, 

tan (a'-i*)- tan i*‘ 

2. Find y such that 

tan (i x* + y) - tan £ x>. 

3. Find c, a correction of of, so that 

v sin y sin 1", f v 
sm(y-c) = -^ •- (*-*). 

(Here x'—z must be expressed in seconds of a 
degree.) 

4. Then the eccentric anomaly, x=x f + c. 
The computation of the eccentric anomaly by 
this method is extremelv simple. 

Keramohattte. A hydrated subsulphate of 
alumina having the same composition as Alu- 
minite. It occurs in crystalline crusts and in 
six-sided tables near Konigsberg in Hungary, 
associated with Iron Vitriol. 

Kerapbylllte. A species of Hornblende. 
[Cabinthinr.] 

Xerargyrits (Gr. tcipas, a horn ; &pyvpos, «7- 
vcr). Native chloride of silver. [Horn Silver.] 
Kerasite (Gr. tclpa s). A synonym of cliloro- 
carbonate of lead. [Cromfordite.] 

Karate. [Horn Silver.] 

Keratonyxle (Gr. *4 pas, a horn, n'<pr, a 
puncturing). A term applied by the German 
surgeons to the operation of couching, per- 
formed by introducing a needle through the 
cornea or horny coat of the eye, and depressing 
or breuking tho opaque lens. 

Keratopbylltte (Gr. Kfpat, and <pv\\ov, a 
leaf). A mineralogical synonym of Actinolite. 

Keri-chetib (Heb.). In Philology, the 
name given to various readings in tho Hebrew 
Bible. Keri signifies that which is nad, and 
chctib that U'hkh is written. "When any such 
various readings occur, the falso reading or 
chetib is written in the test, and the true 
reading or keri is written in the margin, w.th 
p under it. These corrections, which are about 
1,000 in number, have been generally attributed 
to Ezra. (KYnnieott, Dissert at io Generate.} 
Kermee{ Arab, little worm). An insect found 
_ in many parts of Asia und the south of Europe , 

bring reckoned from the perihelion, Kepler . the Coccus ilicis of Linnu-us. They were long 
found the relation between the angles x and z , taken for the seeds of tho tree on which they 
to he exp ressed by the equation t—x—e bin or. live, and hence coiled g eat, is of Lames. Tin y 
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KEKMES MINER \h 

are iHcd as a rod mul soarh t dye. Before 
t!ic introduction of cochineal, kermes was the 
iiio<l esteemed drug for dy<ing scarlet. The 
1. reentries of liru^sels and other parts of 
Blunders, which have lost little of their original 
brilliancy, even afier a lap-e of 200 year**, were 
dved with kermes. (Beckmann's History of 
Inventions ; Bancroft's Pirmanint Colours.) 

Kermes Mineral. A name given by the 
old chemists to the precipitated sulphide of 
antimony, in consequence of its reddish colour. 

Xermesite. Native oxy -sulphide of an- 
timony. 

Xerned tetters. In Printing, those types 
which have tlicir faces hanging over one or both 
sides of their shanks or bodies. In Greek, for 
example, where the vowels are almost always 
east in this manner, the kerned tj will admit 
all kinds of accents or bieathings (each cast 
upon a separate piece of metal\ and may 
become V/, rf, if. rf, if, if, if, if, if, if, if, rj, if, if, as 
required by tl\c printer. 

Xerodon (Or. Krfp, a fa art \ otiovs, a tooth). 
A genus of herbivorous Itodents, characterised 
4—4 

by £31^ molar teeth, each composed of two 

cqu.il parts, of which the transverse section 
presents a cordifonn or heart-shaped figure ; 
the two parts are united on tho external side 
in the upper, and on the internal side in the 
lower jaw. Tho incisors arc two in number in 
1 »oth jaws, and present the form common to the 
Cavies, to which family tho present genus be- 
longs. The species are small, scarcely equalling 
the Guinea-pig in size. They are peculiar, 
with the other Cavies, to tho South American 
continent. 

Xerolite (Gr. m? p6s, wax, and \ldos, stone). 
A native hydrated silicate of manganese, which 
occurs in kidney-shaped masses of a white, 
ellow, or green colour, at Zoblitz in Saxony, 
Frankenstein in Silesia, and in Harford county, 
Maryland. 

Xersey (probably a corruption of Jersey, 
whence it originally came). A kind of coarse 
cloth, usually ribbed, and woven from long 
wool. It is chiefly manufactured in the north 
of England. Kerseymere, on the other hand, 
is a thin stuff, generally woven plain from the 
finest wools; and hence it has been inferred 
that these two terms, the meaning of which is so 
distinct, cannot be referred to the same origin. 
Kerseymere is said to havo derived its appel- 
lation from Cashmir, a country which produces 
the finest wool and is celebrated for the works 
of its looms. In England it is principally 
manufactured in the western districts. 

Kestrel. The Falco Tmnunculus of Lin- 
liiuus, one of the common English birds of prey. 

Xetcb (Dun. kcttsch ; Dutch, kits). An 
almost obsolete form of two-masted vessel, 
carrying a tall mainmast and shorter mizzen. 
It was a favourito form for yachts, and more 
especially mortar-vessels. 

Xetohnp. A name of Eastern origin, said 
to come from kitjap, the Japanese name for 
sc me similar condiment.. With us it is usually 
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KEY 

prepared from mushrooms, champignons, and 
similar fungi, by sprinkling them, when broken 
up. with salt, and boiling the expressed juien 
with spice. Mr. Berkeley, one of our im»"t 
learned fungologists, states, however, that the 
better plan is to lot the juice strain without 
squeezing, and after standing for twelve hours 
to rack it off clear and bottle it, filling the top 
of tho bottle up with alcohol, iu which the 
proper spices have been previously steeped. 
Prepared in this way, it retains its peculiar 
flavour more perfectly than when boiled. Ket- 
chup is often prepared for sale from agarics 
collected almost indiscriminately, no care being 
taken to discard poisonous species. The best 
ketchup is prepared from Agaricus camp* sins, 
but a very good quality may be obtained from 
an admixture of other species, especially A. pro- 
cerus, if care is used. Walnut ketchup, a simi- 
lar preparation from green walnuts, is also ol 
frequent use in domestic economy. 

Ketones or Acetones. A term used by 
some chemists to designate a product of tliu 
dry distillation of the baryta, lime, or lead salts 
of tho volatile acids. Amongst these products 
is a compound which has been termed ;hc hi tone 
of tho acid, and which bears the same relation 
to the acid from which it lias been obtained, 
as acetone does to acetic acid. [AcKToxr.j 

Xeuper. The uppermost division of the Tr,an 
of continental geologists. It consi-ts generally 
of a series of variegated marls ( marncs irisbs), 
of red, grey, or blue colour, passing into green 
marls, black clay, and fine-grained sandstones. 
Rock-salt and gypsum abound in these deposits, 
and the upper members of the new red sand- 
stone of Cheshire and other parts of England 
are also characterised by the presence of tho 
same minerals. 

The keuper contains not unfrequently re- 
mains of plants distinct from those of tho 
coal measures, and even from those of the 
Buntcr sandstcin , the lowest division of the 
Trias. 

Xevels (caUed also Ranges). On Ship- 
board, timbers projecting at a small angle from 
the sides, to which are belayed the sheets and 
tacks by which the mainsail and tho foresail 
are extended. Kev<l heads are the ends of 
certain top timbers which, projecting above the 
ordinary lino of gunwale, form bitts rouud 
which ropes can be made last 

Key (A.-Sax. cneg). In Architecture, a 
piece of wood let into the back of another in 
the contrary direction of the grain, to preserve 
the last from warping. The term is also ap- 
plied to the portion of lime and hair rendering 
that forces its way between the joints of the 
laths, in plasterer’s work, and serves to uphold 
the body of the work, 

Xey or Xey Vote. In Music, the prin- 
cipal or fundamental note in a composition, on 
which frequent closes or cadences are made. 
It is that in which the piece usually begins and 
ends, and is, as it wore, the fhuhical standard 
to which regurd must bo 'had in nil the other 
combinations of sounds in the composition, and 
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under whose influence they are. [Tonic.] The 
key of a composition may be either major or 
minor, according as the scale has a major or a 
minor third. 

Xej Stone. The middle voussoir of the 
arch of a bridge, or the arch stone at the 
crown or immediately over the centre of the 
arch. The length of the key stone, or thick* 
ness of the archivolt at the top, is usually made 
about ^ or ^ of the span by the best archi- 
tects. The practice of engineers is rather 
different ; it is based upon the empirical for- 
mula derived from Perronet’s experience, in 
which, calling c the thickness, then 

e » 0*0347 d + 0®'325 ; 

d representing tne span if the vault be semi- 
circular, and double the radius if the vault be 
over the centre. The dimensions above quoted 
are in metres. 

Key-board. In Music, the series of levers 
in a keyed instrument, as a pianoforte, organ, 
or harpsichord, upon which the fingers press to 
produce percussion of the strings, or in the 
organ the opening of valves. It consists of 
short black and long white keys. 

Keyaer*e Fills. A once celebrated mor- 


Axotomous Zron-ore. A slightly magnetic 
titaniferous iron-ore from Gastein. 

Kidnapping (a word of doubtful origin : 
Mr. Wedgwood refers it to nab — steal, and kid 
[slang] = child). In Law, the forcible abduc- 
tion of anyone from his own country into an- 
other, It is an offence at common law. By 11 
& 12 Wm. III. c. 7, penalties wore denounce^ 
against masters of vessels having on board per- 
sons who hud been kidnapped against their will. 
This enactment was probably occasioned by the 
practice, not uncommon in those days, of carry- 
ing away by force or fraud labouring persons 
to serve in the plantations in America. This 
clduse is repealed by 9 Geo. IV. c. 31, by which 
masters of vessels are made punishable for leav- 
ing abroad any of their men against their will, 
an offence now punishable under stat. 17 & 18 
Viet. c. 104 s. 206. The stealing of children 
away from persons having the lawful custody 
of them (popularly termed kidnapping) is 
felony under stat. 24 & 26 Viet. c. 100. 

Kidneys. The organs in which the urine 
is secreted : there is one on each side in the 
loins, near the first lumbar vertebra, and be- 
hind the peritonBeum. The pelvis of the kidney 
terminates in the ureter, and is divided into 


curial preparation, the active ingredient in several portions called calyces , into each of 
which is the acetate of mercury . j which a papilla projects, through the minute 

Kkmllf. [Caliph.] I entices of which the secreted urine passes into 

Shan. In Persia, properly speaking, the the cavity called the pelvis, and thence by the 
title of an officer or governor, added aftnr his ureter into the bladder. [Renal Organs.] 
name. The sovereigns of many independent j Klesel Scblefer (Ger.). A peculiar sili- 

states of Northern Asia are styled khans. Khan , cious schist of the lower division of the 

is frequently used by our own countrymen to J upper carboniferous series of the Rhine is 
signify an Eastern Caravansera [which see] ; thus named. This schist is often black and 
in which travellers fiud a gratuitous lodging, loaded with carbon. It is found in other coun- 
provided their stay be limited to a single night, tries not unfrequcntly in the same 6tate and 
Kh&t. [Kat.] association. 

Kbay. A Senegal Cedrelaccous tree, called Kleserite. A sulphate of magnesia found 
K. senegalcnsis, the bark of which is used as a at the Stassfurtli salt mine, near Magdeburg, 
febrifuge on the banks of the Gambia, and the Kigella (Mozamb. Kigelikeia). The namo 
wood of which resembles mahogany. It is, of a genus of African Crcscentiacea, tho only 
in fact, closely allied to the mahogany-tree, f-pecirs of which, K. pinnata , is a large spread- 
Swietenia Mahagoni. mg tree, with pinnate leaves, and long pendent 

Kbotbab (Arab.). A peculiar form of fruit. The latter, when roasted, are used as an 
prayer used in Mohammedan countries at the outward application in rheumatic complaints ; 
commencement of pnblic worship in the great and tho tree itself is held sacred in Nubia, tho 
mosques on Friday at noon. It was originally negroes celebrating beneath it those religious 
performed* by the Prophet himself, and by his festivals which take place by moonlight, 
successors till the time of Mohammed VIII. Klkekunemolo. A resin, resembling copal 
(a. d. 936), who appointed special ministers brought from America, where it is used m 
for the purpose, on which footing it has con- dioinally. It forms excellent varnishes, 
tinued to the present time. The khotbah is Kilbrlckenlte. A bluish-grey variety of 
chiefly a ‘confession of faith,’ and a general sulphide of antimony and lead, found in Ireland 
petition for success to the Mohammedan religion, at Kilbricken, Clure county. 

It is divided into two distinct parts, between Kilkenny Coal. [Anthracite.] 
wh : "k the officiating khatib or priest makes Kilims. A Cornish name for the clay slate 
u •«.■'-*** uaose, and is regarded by the which forms what is called in mining language 
Vi u-y uiiuvib « a t he most solemn and important the country , in those parts where mineral veins 
l"* o* worship. The insertion of his are worked. The name is applied very inde- 

i ♦Jut- in rhi* pnyer has always been considered finitely by miners, and has no strict geological 
« «»i -a t‘ “ < hir prerogatives of the sultan of use or meaning. 

'I urkt't . Kllllalte. A mineral, sometimes described 

KliBS-kkm* or Cnsena. The fragrant as a variety of Spodumene, from KiUiney, near 
Indian gr»u*r A ndropoaon muricatus . Dublin. It is a hydrated silicate of alumina, 

MM (fir. Kifitqkas, spurious) or containing potash and oxide of iron. 
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KILOGRAMME KING 

Kilogramme. A French measure of weight 1 rotations [Rotations, Composition and R&so- 
equal to 1,000 grammes, and to 2'2046 lbs. I action of] any position whatever can be given 
avoirdupois. j to such a plume, by imparting to it a helical 

Xilomhtre. A thousand mitres ; equal to motion around a given axis, the central axis. 
1,093} yards nearly. | Further, the motion of such a plane at any 

Kilt. A loose dress, extending from the | instant may not only be regarded as consisting 
waist to the knee in the form of a petticoat ; j of a simultaneous sliding along, and rotation 
worn in the Highlands by men, and by children | around the central or, as it is often called, the 
in the Lowlands. The term is, according to , instantaneous sliding axis ; it is also equi- 
Jamieson, unquestionably Gothic. The High- , valent to two simultaneous rotations, without 
landers designate the kilt as the filth g. This j sliding, around! two axes which do not intersect 
singular national dress is fast hastening into one another, and to which the name of reciprocal 
disuse; and but for a few Highland regiments ! or njitgats lines has been given. The number 


in which it is still maintained, it would probably 
long ago hare been universally superseded by 
the dress of the Lowlanders. 

Kimeridge Clay. A blue slaty clay, 
containing carbonate and sulphate of lime. It 
is a thick and important deposit in the south 
of England, where it forms the base of the upper 
division of the oolites, and contains a bituminous 
shale called the Kimeridge coaL In France, 
there is a corresponding bed of clay at Honfteur, 
at the mouth of the Seine. In the north of 
Bavaria the 'celebrated lithographic slates of 
Solnhofen replace the days. A small oyster 
called the Grypk&a virgula is very charac- 
teristic of this part of the oolitic series. The 
Portland beds overlie the Kimeridge clay. 

Kimeridge Coal. A remarkably bitu- 
minous shale, found in the Kimeridge clay 
beds on the south coast of England. It is of 
dark brown colour and without lustre, it effer- 
vesces slightly with acids, contains no iron py- 
rites, and burns readily with a yellowish, rather 
smoky and heavy flame. It is associated with 
slaty pyritous clays. It has been used for burn- 
ing with little advuntago. It would probably 
better repay distilling, were it not for the dis- 
agreeable odour of the oil obtained from it. 

Kinematics (Gr. tclvrifia, a motion). The 
science of pure motion. It differs from geo- 
metry by the admission of the conceptions of 
time and velocity , and from dynamics proper by 
the exclusion of the conception of force as a 
cause of motion. Roberval’s method of tan- 
gents and Newton’s fluxions are purely kine- 
matical methods. From the kinematics of a 
point all the properties of curves may be de- 
duced, and that frequently with great sim- 
licity. A curve, in fact, may be conceived to 
e generated by a point moving along a line 
which at the same time incessantly turns around 
that point-, a definition by which Lamarle has 
profited in his Thforio Geometrique des Rayons 
et Centres de Courbure ( Bulletins de l Acad . 
Roy. de Belgique, tomes 2, 3, 5, 6, also Exposi 
GeomHriquc du Calcul Dijfbentiel et Integral, 
prheedi as la Cinkmatique du Point, de la 
Droits et du Plan , Paris 1861). The line is 
the tangent of the curve, and the relative 
velocities of translation and rotation determine 
its curvature. 

The motion of a rigid body or of an invariable 
system of points is determined, of course, by 
that of any three points, or of the plane con- 
taining these three. Now, by the theory of 
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of pairs of reciprocal lines having the above 
property is infinite ; one line, however, being 
chosen arbitrarily, the other is perfectly defined. 
The mutual inclination of two such reciprocal 
lines varies from zero to a right angle, and 
amongst the pairs at right angles to each other, 
one always lies in the plane under consideration, 
of which it is called the characteristic, and the 
other cuts the plane perpendicularly in a point 
to which the name of focus has been given. 
These terms were introduced by Chitsies, whose 
memoirs on the subject in the Comptcs Ren das 
de TAead. des Sciences, 1843, are well worthy 
of study. The first is obviously in accordance 
with Mongers definition of a characteristic, since 
it is the line common to two consecutive posi- 
tions of tho moving plane. 

King 1 . A title of dignity in the languages, 
extinct and living, of the Teutonic and Gothic 
races. There is some difference of opinion as 
to the origin of the word ; probably as kon-unq , 
cyn-ing, it expresses one chosen from the people 
to rule them, the termination appearing in 
such words as aetheling, while the first syllable, 
connected with the Greek yfros, Latin gens , 
&c., appears also in ywf\ and quean . It would 
therefore primarily mean one chosen from and 
by the people to represent and guide them; 
but it has passed through as many shades of 
meaning as there are states or nations to he 
governed. Thus it is applied equally to the con- 
stitutional sovereign of England and the abso- 
lute sovereign of Prussia ; to the chief magistrate 
of Poland in former times, who was elected, and 
tQ that of England, who succeeds by hereditary 
right ; to the head of a savage tribe or barba- 
rous horde, as well as to that of the most 
refined and civilised nation. It is expressed 
in -Greek by the word basileus , and in Latin 
and its cognate languages by rex ; but all the 
nations of Europe have adopted into their 
respective -languages the equivalent terms in 
use among the people with whom they carry 
on intercourse. Thus we speak of the *Shah 
of Persia, the Grand Sultan, the Pasha of 
Egypt, the Dey of Algiers, See. 

In countries where the kingly office is 
hereditary, some form has always been gone 
through on the accession of a new king, in 
which there is a recognition on the part of 
the people of his right; a claim from them 
that he should pledge himself to the per- 
formance of certain duties; and generally a 
religious ceremony performed, in which the 



KING CRAB KING’S BENCH 

anointing him with oil and placing a crown the royal discretion. At a later period they 
upon hie head are conspicuous acts ; the were reduced to four ; now increased, by stab 
whole solemnity being styled the coronation. 1 Wm. IV. c. 70, to five — the chief justice, who 
In modem Europe the Pope and the Emperor 

assumed as a joint prerogative the right of puisne or younger judges, me ixmut oi rung s 
conferring the dignity of king. Frederick L of Bench, besides those branches of its jurisdiction 
Prussia was the first sovereign who assumed which it has in common with the other two. 
the title, and had it acknowledged by the other superior common law courts [Courts, Supe- 
etates of Europe without their authorisation. bior], has also peculiar authority, or presents 
In Great Britain, the king exercises the su- more advantages in some particular proceedings, 
preme executive power, together with a share It is the preferable although not the only 
m the legislative authority jointly with the tribunal for discharging prisoners nnder the 
two houses of parliament. [Parliament.] The Habeas Corpus Acts. It has control over all 
right to the throne of England (now extended to inferior courts by means of the process called 
Great Britain and Ireland) is hereditary, subject certiorari , which is a writ sued out of this court, 
to the authority of parliament to limit the sue- by virtue of which proceedings may be removed 
cession. This Was* last done by die stat. 12 & into it out of such inferior jurisdiction, whether 
13 Wm. III., when it was fixed in the heirs of in criminal or civil cases. It has also an ex- 
the electress Sophia of Hanover, being Protest- elusive authority (except in a few cases) to 
ants. The duties of the king according to the compel all inferior courts and officers, and in 
constitution are embodied in the coronation some instances private persons, to perform acts 
oath, fixed by slat. 1 Wm. fit M&iy. Incidental of a public nature, and connected with a public 
prerogatives are legal exceptions in favour duty. By means of a prohibition it can restrain 
of the crown where its claims dash with all other courts from proceeding where they 
those of a subject; relating to such matters! exceed or misuse their jurisdiction: this u 
as descents of lands, debts, &c. The direct likewise a writ directed to the judgje and the 
prerogatives of the crown are those which at" plaintiff in the inferior court. A writ of error 
tech to the king in respect of his political m law from all inferior courts is, with certain 
authority : such as the sanctity of his person ; exceptions, returnable in the King's Bench, 
his prerogatives as head of the executive ; the , This court likewise bean and determines cases 
power of making war and peace ; treaties with stated by courts of sessions. The greater pro- 
foreign powers; military and naval command ; portion of these are questions on the validity of 
the supreme dispensation of justice through his poor’s rates, or on parochial settlements. When 
courts; the power of erecting and disposing of a court of sessions entertains a doubt on a point 
offices and honours ; the power of issuing pro- of law arising in the argument, it will usually 
damations binding on the subject in certain authorise the party against which it decides to 
cases, with the advice of his privy council ; and, hare the judgment thus reviewed, the cases 
lastly, the eapreme government of the national being stated m writing. The criminal jnris- 
churck The king's revenue i# of two sorts, ordi- diction of the King’s Bench is still extensive, 
nary and extraordinary. The ordinary revenue or It has, at common law, jurisdiction by indict - 
patrimony is such as either has subsisted in the ment over every species of criminal offence 
crown time out of mind, or has been granted committed in Middlesex ; and in practice mis- 
by parliament in exchange for such. [Civil demeanours, as conspiracies or peijuries, com- 
List.] The extraordina-y revenue consists of mitted in the county, are still indicted in this 
the supplies annually granted by parliament, court, and tried after term at nisi prius among 
[Parliament; Prerogative.] the civil causes. Sometimes also trial at bar, 

KtSf Crab. [Limulus.] or by the full court, is granted on special ftp- 

Slnr Stab. A name sometimes applied to plication. It has also jurisdiction by crimi- 
th<i opak (hampris gut tat us , Betz.). nal information, which lies in cases of misde- 

Xing Post. In Architecture, the middle meanour only ; a proceeding which supersedes 
post of an assemblage of trussed framing, for the necessity of an indictment found by a grand 
supporting, or rather for suspending, the tie- jury. An information is filed either by the 
beam, at the middle, and at the lower ends of the attorney-general ex officio, as it is termed — a 
struts. In framed partitions the kingpost is in- proceeding* generally adopted in certain mis- 
troduood in the centre of the span, and has the demeanours of a pul»l ; c nature ; or at the suit of 
discharging pieces framed into it in either side, a private party by leave of the court. 

Xing's Advocate. Tlio Advocate repre- An information in the nature of a quo warranto 

seating the crown in the Ecclesiastical and is in form a criminal, but substantially a civil 
Admiralty Courts. proceeding. It is grunted where any subject or 

Xing's or Queen • Bench, Court of. In body politic has assumed a franchise or privi- 
jbaw, this court originated in the ancient Aulal lege not bring legally entitled, and to the injury 
Regia, in which the king was accustomed (as he' of some other party or the public. Any inaict- 
fctill is supposed inf the King’s Bench by fiction of ment, presentment, &c. found in any part of 
law) to sit in person, and which followed him in England, may be moved by certiorari into this 
all liis progresses. The judges of the court of court ; as may lx- also all convictions or orders 
King's Bench, as well os of the other superior of justices of the peace, unless where such ap- 
court s, formerly varied in number according to peal is prevented by particular statutes. 
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KING'S EVIL 

Xing's Xlvll. Scrofula attacking the glands, 
respecting which a superstitious notion long 
existed that* it was curable by the touch of 
royalty. 

Xing's Yellow. A pigment, the basis 
is orpiment , or yellow sulphuret of 

arsenic. 

Xlng-at-Arms. An officer of great anti- 
quity, and formerly of great authority, whose 
business is to preside oyer the chapters, and to 
direct the proceedings of heralds. The origin 
of this office is involved in obscurity. There 
are three kings-at-arms in England — Garter, 
Clarencieux, and Norroy; the first of whom 
is styled principal king-at-arms , and the two 
latter provincial kings , because their duties 
are confined to the provinces. The name 
Clarencieux is said to be derived from Cla- 
rence, brother of Henry V., first king-at-arms 
for Jhe south of England; that of Norroy 
(Norman-French for northern king) is self- 
explanatory. There is also a Lyon king-at- 
arms for Scotland, as well as an Ulster king- 
at-arms for Ireland, whose duties are nearly 
analogous to those of England. (Noble’s 
History of the College of Arms.) 

Kingfisher. [Axcedo ; Halcyonidje.] 

Kingston. A name sometimes given to 
the angel-fish ( Squatina angelus, Dunn.). 

Xinio Acid. The acid with which quinia 
and cinchona are combined in yellow and pale 
Peruvian bark. [Cinchonic Acid.] 

Kink. In a rope or chain, a curvature 
reduced to a sharp bend by the too rapid 
drawing from a coil or twist. It is very dan- 
gerous on shipboard, causing a stoppage in the 
run of tackle through blocks, and weakening 
the rope by a sudden reversal of the direction of 
the strain. The best rope kinks very seldom. 

Xlnkajou. The native name of a Planti- 
grade quadruped of South America, of arboreal 
habits, with a long prehensile tail, a short 
muzzle, and a thick coat of woolly hair. It 
forms the type of the genus Pot os of Cuvier, 
which name Illiger changed to Cercolcptes. 
Only one species is well established, the Cerco- 
leptes caudivolvulus of Illiger. 

Kino. An Indian word applied to certain 
astringent vegetable extracts. The finest kino 
is in brilliant fragments of a deep brownish 
red colour, and highly astringent; it contains 
tannin, gum, and extractive matter, and is used 
in medicine as an astringent. Indian kino is 
said to be the produce of Pterocarpus Marsu- 
pinm\ and African kino that of Pterocarpus 
erinaceus . The inspissated juice of Eucalyptus 
reshtif ra is sometimes called Botany Bay kino. 

Xlnone. Kinoil. An organic substance in 
golden-yellow crystals, produced when kinic acid 
is distilled with peroxide of manganese and sul- 
phuric acid. Kinone has also been found among 
the products of the dry distillation of coffee. 

Kiosk. A Turkish word, signifying a kind 
of open pavilion or summer house, supported 
by pillars. These ornaments have of late years 
been introduced to a considerable extent into 
the gardens of European countries. 
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KITE 

Kirk (Oer. kirche). A Scottish term sy- 
nonymous with church , and used chiefly to 
designate the form of religion established in 
that country. [Fbesbttebianism.] 

Kirk Session. The lowest ecclesiastical 
court of the kirk of Scotland. It is composed 
of the minister of the parish and of lay elders. 
It takes cognisance of cases of scandal, of the 
poor’s fund, and of matters of general eccle- 
siastical discipline. There is an appeal from 
its decisions to the presbytenr. 

Xirscbwasser (Get. cherry water). An 
alcoholic liquor obtained by fermenting the 
small and sweet black cheny. The liquor 
produced is distilled, and often flavoured with 
hydrocyanic acid, derived from the bruised 
kernels of the fruit ; this gives to kirschwasser, 
when sweetened, the character of noyau, 

Xflrwanlte. A hydrated silicate of alumina, 
lime, and protoxide of iron — probably a variety 
of Green-earth. It occurs in small nodules of 
a dark olive-green colour, with a fibrous and 
somewhat radiated structure, in the basalt of 
the Mourne Mountains on the north-east coast 
of Ireland. Named after Richard Kirwan, the 
mineralogist. 

Kish. A substance occasionally produced 
in iron smelting furnaces ; in appearance it 
resembles plumbago, but is said to consist 
chiefly of carbon and manganese. 

Klitvaen. [Cestvaen.] 

Kit (Dutch, a back load). The clothes and 
personal appointments of a soldier. Every 
recruit, upon being finally approved, receives a 
free kit, including all those articles known as 
regimental necessaries, which he is bound to 
keep constantly complete and in good order. 

Kit Cat Club. The name of a celebrated 
association, instituted about 1688 by ‘somo 
young men of wit and pleasure about town,’ 
originally for convivial purposes ; but as its 
! most distinguished members were Whigs in 
1 politics, it gradually assumed a political cha- 
racter, till in the reign of Queen Anno it came 
to bo regarded as exclusively political in its 
objects. At that period it comprised above 
forty noblemen and gentlemen of the first rank 
and fortune, firm friends to the Hanoverian 
succession ; among whom were Addison, Steele, 
j Marlborough, Wulpole, &c. &c. It was origi- 
j nally formed in Shire Lane, and derived its 
; name from one Christopher (Kit) Kat, who 
i supplied the members with mutton pies, 
j The fame of this club has been transmitted 
| chiefly by the collection of the portraits of 
the members painted by Sir Godfrey Kncller, 
himself a member, who was obliged to invent a 
new-sized canvas accommodated to the height of 
flie walls; whence has originated the application 
ui the epithet kit cat to any portrait about 
three-quarters in length. It was dissolved in 
the year 1720. (( Quarterly Review , vol. xxvi.) 

Kite (Welsh c&d). The native bird sc 
called is a species of the genus Milvus^ separated 
by Bechstein from the genus Falco of Lmiueus 
on account of the forked tail, length of wings, 
and the short and weak beak and feet in 
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proportion to tho size of the body. This de- 
terioration of their destructive instruments 
renders the kit a the most cowardly of the birds 
of prey. The common kite, or glede ( Milvus 
vulgaris ), preys chiefly on the smaller quadru- 
peds and birds, young chickens, &c. ; yet the 
courage of the mother hen renders her more 
than a match for the robber, and she generally 
repels his attacks on his favourite prey. The 
female lays two or three eggs of a whitish 
colour, spotted with pale yellow, and of a 
roundish form. 

The term kite is applied in some places, as 
Devonshire and Cornwall, to the brill ( Rhombus 
vulgaris). 

Kite. A well-known toy ; first employed by 
Romas in France, and Dr. Franklin in America, 
to elevate a conductor into a thunder- cloud, 
whereby the identity of lightning with the 
electric spark was ascertained. It is formed 
of a slender frame of wood and pack-thread, 
rounded at one end and terminating in a point 
at the other, resembling in some measure a 
cross-bow, and covered with paper. A long 
string is attached to tho frame, near its centre 
of gravity, by which it is held in the hand. 
In order that the kite may be capable of being 
raised, it is necessaiy that its flat surface be 
presented obliquely to the direction of the 
wind; a string or tail , carrying some light 
substance, is therefore attached to the sharp 
end of the frame, and serves by means of its 
gravity to maintain the proper inclination. 
The force of the wind, impinging obliquely on 
the surface, is resolved into two parts, one per- 
pendicular and the other parallel to the surface ; 
the first of these parts is counterbalanced by 
the tension of the string .held in the hand, and 
the second is expended in elevating the kite. 
The position in which the wind acts with the 
greatest effect is when the perpendicular to the 
surface is inclined to the direction of the wind 
(that is, to the horizon) in an angle of about 
54j degrees. 

2Litt Composition. A material composed 
of: resin 7 lb. 8 oz., pitch 61b. 14 oz., beeswax 
61b. 14oz., tallow 1 lb. 14 oz., boiled together 
over a slow fire. It is used to render canvas 
waterproof. It is not permeable to water, and 
sticks firmly to metallic substances. 

Klttool or Kittul. Cinghalese names for 
the strong fibre obtained from the leaf-stalks of 
the palm called Caryota wrens . 

Slvi-klri. The native name of the New 
Zealanders for their singular bird the Apteryx 
australis. [Apteeyx.] . 

Xlaprothlae. A name for Lazulite, after 
the celebrated German chemist, Klaproth. 

XJimometer (Gr. k\(vw, 1 incline ; fUrpoy, 
measure). An instrument for measuring the 
angles of the dip of strata. 

Xnauri. In Botany, the knots or tumours 
sometimes found on the stems or roots of plants. 

Xnebellte. A mineral from an unknown 
locality, named after Major von Knebel. Pro- 
bably it is a ferruginous Tephroite, or silicate 
of iron and manganese. 
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Knee (Gr. *y6yv, Lat. genu, Ger. knie). 
In Architecture, a naturally or artificially bent 
piece of timber, on which another is received 
to relieve a weight or strain ; the term is also 
applied to wrought-iron knees, for the aamo 
purpose. 

Knee. In Shipbuilding, an angle, formerly 
of timber, but in modem times nearly always 
of iron, for bracing together internally parts 
which form angles with each other. The prin- 
cipal knees are those supporting the beams, and 
fastened to them and to the ribs. There are, 
however, various other knees in different parts 



mutually dependent. The knee of the head 
sustains the figure-head and the projecting 
bow above the water-line : it is braced on to 
the stem. 

Knee Pan. A small fiat heart-shaped bone 
placed at the fore part of the knee joint. It is 
an important defence to that large joint, and 
also serves to increase the powers of the mus- 
cles which extend the leg. It is attached by a 
strong ligament to the upper end. of the tibia. 

Kncpb. The ram-headed god of ancient 
Egypt, known by the name Ameu-ra, or, in its 
Greek form, Ammon [which see]. 

Knight, Knighthood (A.-Sax. cniht, Ger. 
knecht, a lad ; hence a man-at-arms : cf. In- 
fantry]. According to Tacitus and other 
writers, the ancient German kings and chiefs 
■were attended in war and peace by a select, 
body of faithful companions. Kings, great 
thanes, and aldermen had each among the 
Anglo-Saxons their attendant cniht s or military 
servants, who owed them a species of fealty 
rather personal than territorial. But the order of 
knighthood, in the more recent sense of the word, 
was introduced among us from France. Among 
the French and Germans, indeed, the order of 
knights was designated by another name — che- 
valier or rittcr , from their serving on horseback 
in battle, and holding a rank above the foot- 
men. But the Norman chevalier so completely 
answered to tho Saxon cniht in the peculiar 
attribute of being personally attached to the 
military service of some chieftain, that the 
English appellation was soon in general use, as 
if to express the same meaning conveyed by 
the Ereneh title, and by its Latin equivalent 
miles. The Anglo-Saxons appear, indeed, to 
have occasionally practised long before tho 
Conquest some ceremonies resembling those 
which became usual in later times on the 
creation of a knight; thus Alfred is said to 
have honoured Atnelstan by the gift of a belt 
and robe, and by girding him with a sword. 

It is said ip general, but on doubtful evidence, 
that knighthood had become an established insti- 
tution in the eleventh century ; but that the cha- 
racteristic which belonged to it in later times, 
of being restricted to men of noble birth, did 
not become general until the fourteenth. The 
privilege of conferring knighthood seems to 
have belonged originally to the sovereign, and 
to have been retained as his prerogative in 
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all European constitutions, although frequently 
delegated to or usurped by high feudatories, 
generals of armies, &c. In later times, and 
when knighthood had assumed its peculiar 
romantic cnaracter, the most distinguished and 
valorous knights were allowed to confer it, and 
kings themselves sought for the distinction of 
knighthood at their hands. 

It was common to create knights on various 
occasions. The most honourable species of 
knighthood was that conferred on the field and 
after a battle ; but the more common fashion, 
especially in France, the parent country of 
chivalrous institutions, was to make knights 
when a battlo was expected. Five hundred 
were created at once in the French army before 
the battle of Agincourt. Knights were also 
created on other solemn occasions ; as great J 
festivals, coronations, princely marriages, <fcc. j 
In describing the ordinances of knighthood 
as they existed when that institution whs 
brought, to the point of imaginary perfection, 
the period to which we must refer is tlie 
fourteenth century ; and the countries chiefly 
France, Germany, and England. In Italy and 
Spain, and generally in other parts of Christen- 
dom, the chivalrous customs of the first-named 
regions were imitated, but do not appear to 
have grown up spontaneously as part of the 
popular usages. Before this epoch, indeed, the 
Crusades had communicated to the institution 
much of its religious character ; and the poems 
of the Troubadours and Trouveurs attest how 
much of gallantry had already been fancifully 
interwoven with the military habits of the ago. 
But it was not, perhaps, until the time when 
the favourite fictions of romance had begun to 
act strongly on the popular imagination, that 
tlic ideal usages of chivalry wore completely 
engrafted in practice on the substantial institu- 
tion of knighthood. [Chivalry.] 

The orders of chivalry were three. The 


didatc. He prepared himself by prayer and 
fasting, watched his arms all night in a chapel, 
and was then admitted with the performance of 
religious rites. Knighthood was conferred by 
the accoladey which, from the derivation of the 
name from the Latin collum, the neck, would 
appear to have been originally an embrace ; but 
afterwards consisted, as it still does, in a blow 
of the flat of a sword on the neck of the kneel- 
ing candidate. The oath of knighthood was 
previously administered. This oath contained 
at different times various fanciful clauses : in 
France there were twenty vows comprised 
in it. 

Knighthood was an institution which served 
in some respects as a compensation for the 
inequalities of rank incident to the feudal 
system. All knights, from the king to the 
lowest bachelor, were brethren of the same 
order ; and when chivalry was in its most 
flourishing state, it may almost be said that they 
I were all of the same country. National dis- 
tinctions had little plaeo between knights, who 
j wi re enemies only in time of warfare, owing to 
their feudal duties, which attached them to the 
j banner of a particular king or suzerain. At 
j tournaments, court, festivals, &(*., in time of 
peace, knights of all nations were admitted 
indifferently; and the candidate for knighthood 
sought that, honour at the hands of the most 
distinguished name iu chivalry rather than of 
a countryman. The chief distinction of rank 
which subsisted between knights, in Franco 
and England, was rather of a feudal than a 
chivalrous character; it was that of knights- 
! bachelors and knight s-bannerets. The knight- 
bachelor was of the lower order. His namo 
1 has been variously derived. [Bachelor.] But 
! in the more chivalrous times (as in all later 
J periods) this honour was conferred without any 
| reference to a qualification of property. Many 
I knights-bachelors were, in fact, mere ad von - 


future knight was first educated, in general, as hirers, unconnected by feudal ties of any sort, 
a page attached to the family, and especially to who offered their services in war to any suc- 
the ladies of some noble house: when of full j cessful leader, and who found in their sword 


age, he became a squire (6cuyer). The proper | a means of subsistence, not only by pay and 
office of the squire, in the theory of chivalry, plunder, but by tho regularly established system 
was, as his name of shiitd-bearcr denotes, to | of ransom which every knight taken in action 
attend on the person of a knight, to whom he ! paid for his liberty. The chcvafier-banncrct was 
was bound to render devoted and faithful ser- j one who possessed fiefs to a greater amount, 
vice. In this capacity lie was a sort of apprentice j was obliged to servo in war w r ith a greater 
to knighthood ; but as many esquires never attendance, and carried a banner. Under 
reached the order of knighthood at all, but re- Charles VII. the bannerets of France made 
mained independent, the rank of esquire, in ordi- remonstrances against tho services required of 
nary usage, became an intervening order between them, on the ground of their impoverishment 
the knight and the simple gentleman : in which by the English wars; and it appears that this 
sense it is still retained in England. Tim order order fell a ft or wan Is into disuse in that eoun- 
of knighthood followed this double probation try. In England the distinction appears to have 
Knights, however, wore often made without been of a somewhat different character. The 
having passed regularly through the intervening knights 1 fe<s, into which England was divided 
stages; und even in the ago of chivalry, the by tho Conqueror, were such portions of land 
honour was occasionally confemd on mnv as could maintain a simple knight or bachelor ; 
children ; although his was an evident abuse, and by a statute of Edward II. persons who 
and regarded as such. When the ordir of had the amount of 20*. a vear in fee, or for life, 
knighthood was conferred with full solemnity wore obliged to take this order of knighthood, 
in the leisure of a court or city, imposing pro- This statute grew into disuse, except when 
liminary ceremonies were required of the can- occasionally [ ul in force, as it was for the last 
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time under Charles I., as a means of extorting i sisting of orders merely titular, embraces most 
money, by way of fines, for not taking up the | of the European orders, including all those of 
order. Bannerets, on the other hand, in England I our own country. These were probably founded 
appear to hare been such knights as were made j in imitation of tho great military societies ; 
or promoted from the lower d'grcc on tho field although antiquarians have traced real or ima- 
o£ battle. [Banneret.] Tho distinction in the ginary orders of knighthood under the reigns of 
field between the different orders of chivalry j princes of much more remote date, as Charles 


was, at least at one period, the following: 
The esquire bore the pennoned or triangular 
streamer; the knight-baclielor the pennon or 
forked streamer (swallow-tailed), made by di- 
viding the end of the pennonoel ; the banneret 
a banner (which was in strict usage of an ob- 
long shape, barons being entitled to the square 
banner). Tims, when a banneret was made on 
the field, the ceremony was accomplished by 
cutting off the forked end of his pennon and 
converting it into a banner. Common knights 
and esquires were then under his command. 


Martel, Charlemagne, &c. But these accounts 
are apocryphal: and no subsisting order of 
kuightkood is of the date of the Crusades, 
except a few of those in Spain and Portugal, 
which, as we have B&id, were framed on the 
model of the great societies first mentioned. 

Knight Errant. In the language of 
Chivalry, a knight wandering in search of ad- 
ventures, sometimes under vows, for a certain 
period. Knight errantry was not altogether 
a fiction of romance. It originated, as Mr. 

| Turner says, partly from tho frequency of pri- 

P : 1 “ ■ i: i 


The confinement of the order of knighthood rate war in feudal times, which made military 
to men of noble birth (on the Continent, for tlu* aid constantly acceptable to the great barons ; 
strict line of demarcation between nobility and and as a knight, had, for the most part, no other 
commonalty was never accurately drawn in ( tie to the soil than his duties towards his feudal 
England), although necessary in theory to the superior, he was at liberty to follow his own 
completion of the chiv.ilric system, tended in , bent whenever his services were not needed by 
practice to its decay. Knighthood, after the ; him. Such a mode of life peculiarl} suited 
fourteenth century, became more and more an the tasti s of the men of that age, and in 
honorary distinction, to which birth alone gave some degree served the exigencies of society, 
a title, and which was not considered to re pro- I ‘Knights, therefore, were perpetually errant, 
sent any actual duty or service ; and finally, | or travelling in quest of adventures or employ- 
through various steps, it became again a mere j ment; some from the pleasure of the expedition, 
personal distinction, which it was part of the ’ and some for its expected profits. They often 
sovereign’s prerogative to confer, cither on mill- ' met ’ ’ " ' 

tary persons or any others; and by the multi- 
plication of orders, for admission into which 
nobility of birth was not always a necessary 


the 


oppressed or the unsuccessful, and 
they cheerfully engaged themselves to redress 
those WTonps which laws were too feeble to 
, remedy, and for redressing which, honour, 
qualification, this peculiar property of the j plunder, or rich donations became usually their 
knightly order became again effaced. Th( re ; compensation.* (Turner’s History of England 


are, however, in most Continental countries, 
several orders into which nobility still consti- 
tutes a necessary title for admission. 

Orders of knighthood are of two clashes : 
Mther they are associations or fraternities 
possessing property and rights of their own as 
independent bodies, into which knights are 
admitted as members into a religious foun- 
dation ; or they are merely honorary associa- 
tions, established by sovereigns within their 
respective dominions, consisting of members 
whose only common tic is the possession of the 
same titular distinction. To- the former class 
belonged the three celebrated religious orders 
founded during the Crusades — Templars, Hos- 
pital] F.ns, and Teutonic Knights [winch see] ; 
which were societies, not belonging to any par- 
ticular crown or reulm, possessed of extensive 
property, and acting in some respects as inde- 
pendent republics. Several of the Spanish and 
Portuguese orders of knighthood partake of 
both characters: they were originally religious, 
but have become secular. The kings of those 
countries, as grand masters, exercise the privi- 
lege of admission, and make use of it as a moans 


during the Middle Ages , ck. xiii.) 

Knlffbt Service. Sorvitium Mil i tare. 
The tenure by which a knight held his land. 
[Feudal System.] 

Knight of the Shire. The designation 
given to tho representative in parliament of 
English counties nt large, as distinguished 
from such cities and towns as are counties of 
themselves (which are seldom if over called 
shires) ; and the representatives of which, us 
well as the members for other cities and town*, 
are called citizens or burgesses. It \ras formerly 
imperative on knights of the shire, as well as 
their choosers, either to be resident or to have 
a household in the county; but this regulation, 
which had long fallen into disuse, was formally 
repealed by H Geo. IIT c . 58. 

Knight's Tee (Low Lat. Feodum Militare). 
In the language of English feudal usage, a por- 
tion of land held by custom sufficient to main- 
tain a knight to do service as such for the king. 
William tho Conqueror by his military grants 
is said to have created 60,000 such fees. But 
although William’s vassals were undoubtedly 
bound to follow him to war, it is doubted by 

j ■ _ i . * .. , . * 


of conferring distinction; but tho knights as a ! modern antiquarians whether feudal services 
body form an independent society possessed of strictly so called, were attached to these grants 
property and privileges (Orders of C'ai a- i by the Conqueror, or whether they were n.>t 
tkaya, Alcantaba, &c.]^ The other class, con- 1 peculiarities ari&ing subsequently when tho 
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feudal system grew into vigour, and attributed 
to the Conqueror by the legists of later times. 

Enightheadii In Shipbuilding, the first 
cant timbers on each side of the stem. They 
serve to form a bed for the reception of the 
bowsprit. 

Knoll (A- -Sax. cnolle, Ger. knollen). A 
term used in many parts of England for the 
pinnacle of a small hill, or for the hill itself. 

Xnoppem (Ger.). A species of gall-nut 
or excrescence formed by the puncture of an in- 
sect upon several kinds of oak. They are flat, 
hard, and prickly; they abound in Croatia, 
Styria, Slavonia,, and Natolia, and are used in 
Austria and Germany for tanning and dyeing. 

Knot. In Sea language, a geographical 
mile. It is also 120 times the distance between 
two knots on the log line. A knot is to a 
statute mile nearly as seven to six. [Loo.] 

Knots. The fastenings of ropes or cords ; 
the union of ropes by interweaving. The most 
useful knots are : 1. Thumb or over-hand knot , 
tied at the end of a rope to prevent it from 



opening out, &c. ; 2. Right or reef knot, for 
securing all lashings where the ends of tin* rope 
meet together ; 3. Draw knr>t , which offers great 
facility in undoing; 4. Running knot, um»\ to 
VnL II. 2 St) 
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bind or draw anything close; 5. Sheepshank, 
serving to shorten a rope without cutting it 
or unfastening the ends ; 6. Clove hitch K which 
binds with excessive force, and by which alone 
a weight can be hung to a smooth pole; 7. 
Timber hitch, very useful in hauling to move 
a weight; 8. Single bowline knot , difficult to 
undo, useful to throw over a post, &c., to haul 
on, used for the draw-loop of a slip noose ; 

9. Double bowline knot, for slinging a cask ; 

10. Running bowline knot', 11. Woolding or 
picking-stick hitch, used to tighten ropes ; 12. 
Men' 8 harness hitch, passing over the shoulder 
and under the opposite arm of men drawing a 
carriage, &c. ; 13. Stopper hitch , for stoppering 
the fall of a tackle, &c. ; 14. Inside clinch, for 
fastening a cable to the anchor ring, &c. ; 15. 
Common or sheet bend , a very secure method of 
joining two ropes, or fastening a rope to a loop; 
16. Hawser bend , for joining two ropes, easily 
undone ; 17. Cat's paw, the turn in the bight 
of a rope, for hooking a tackle to it ; 18. Drag 
rope or lever hitch , used for fixing handspikes 
or capstan bars to the ropes attached to heavy 
carriages, &c., which have to be moved by 
men; 19. Half hitch , cast on the bight of a 
rope; 20. Carrick bend. A wall-knot is a 
knot made at the end of a rope to prevent it 
from passing tlirOugh a hole. 

A special committee of the Alpine Club 
report, on the subject of knots : 1 There can be 
no doubt that every knot ih a rope weakens its 
power of resisting a sudderi jerking strain. . . . 
These ropes, which we report will resist the 
strain of fourteen stone filling eight feet, will 
not resist it if there is a knot in any one of 
them, or even if the knots used in attaching 
them to the point of support or to the weights 
be roughly or carelessly made. ... We there- 
fore conclude that : 1st., No knot which is not 
absolutely necessary ought to be allowed to 
remain on the rope; 2nd. The tighter and 
harder a knot becomes, the worse it is; 3rd. The 
more loose and open a knot is made, the bettor 
it is.* See Alpine Journal, No. 7, September 
1864, where diagrams are given of the knots 
recommended by the above-named special com- 
mittee. 

Snout, The. An instrument used in the 
infliction of a well-known Russian punishment. 

Koala. The native name of a Marsupial 
quadruped of New Holland. [Puascolarctos.] 
Tho Malirattas apply the same name to the 
jackal. 

Kobellite. A mineral resembling Anti- 
mony Glance in general appearance, but with a 
brighter lustre and a radiated structure. It is 
a sulpho-bismuthate of lead, in which part of 
the lead is replaced by iron and copper. It is 
found in the cobalt mine of Hvena in Sweden, 
and is named after You Koboll. 

Kobold. A German word signifying a 
spirit or spectre, mul corresponding to the Eng- 
lish f/oNiii , of which it is probably the origin. 
In some parts of Germany there is scarcoly a 
house or a family to which k< bolds are not said 
to be attached; and according to the super- 
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stitious notions of tlio peasantry, they pivsMe 
over all domestic operations many of wliidh 
they perform. The name of the metal cobalt 
is derived from the above. 

KolT. A small two-masted vessel, formerly 
employed in the Dutch fisheries. It had two 
masts, main and fore, with a large spritsail 
abaft each. This arrangement enabled her to j 
sail very close to the wind, and she could set j 
squaresails if the wind happened to be astern, j 

Sokoona (Cing. kokoon). A large foreat 
tree of the order Hippocratcaaa , native of 
Ceylon. The yellow corky bark is used by the 
Cinghalese in the preparation of a cephalic 
snuff; and a lamp oil is expressed from the 
seeds. 

Kola Nat. Kola, Gola, Guro or Goro Nuts 
are the seeds of the Cola acuminata. They 
are largely used as food and medicine by the 
natives of West Central Africa, and are highly 
valued, commercially, socially, and even politi- 
cally. From the researches of Drs. Daniell and 
Attfield ( Pharmaceutical Journal , March 1865) 
it would seem that their virtues must be ascribed 
to the presence of about two per cent, of tlicine, 
a substance existing also in tea, coffee, guarana, 
and mati, from one or other of which, beverages 
are prepared by Europeans, Americans, and 
Asiatics. Kola, like the substances just men- 
tioned, has long been known to produce sleep- 
lessness when eaten. It is curious and inte- 
resting to find that in all quarters of the globe 
man’s instinct has induced him to select for the 
preparation of beverages, plants which differ 
greatly in appearance, characters, and habits, 
but which contain the same active principle. 

Kolpodes, Kolpoda ( Or. koK-tt AHris). The 
name of a genus of Polygastric Infusories, 
characterised by their flat and sinuous figure. 

Komenlo Add. [Comenic Acid.] 

Konifflte. A variety of Brochantite of a 
transparent emerald or blackish green colour, 
found at Katherinenburg in Siberia. It was 
named after Konig, late keeper of the minerals 
in the British Museum. 

Konleinlte. A fossil resin, found in the 
Brown Coal of Uznach in Switzerland and near 
Bedwitz in Bavaria. 

Koran. [Alcoran.] 

Korelte. A hydrous Labradorite, found at 
Nagyag in Transylvania, and in China. The 
name Koreite is applied by Dufrenoy to Agal- 
matolite. 

Kosso, Kousso, or Cusso. The Bray- 
era anthelmintica, an Abyssinian vermifuge. 
[Brayera.] 

Kotsdmblte. A mineral of a carmine- 
red colour, discovered iu the gold-washings 
of Karadinsk in the Ural. Named after Von 
Kotschuby, the Russian mineralogist. 

KBttigite. A native arsenato of zinc, 
containing cobalt and nickel, and a trace of 
lime, from the Cobalt Mine Daniel, near 
Schneebcrg in Saxony. Named after its dis- 
coverer, Kottig. 

Koumiss. A vinous liquid, obtained in 
Tartary by fermenting the whey of mare’s milk. 
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Koupbollte (Or. kovQos, light, and \l0os. r 
stone). A species of zeolite or Preliuite from 
the Pyrenees: it occurs in small rliomboida 1 
plates, with a pearly lustre, and of a yellowish 
green colour. 

Kraal. The Zulu name for a village. 

Kraken (Ger.). A name applied to a fabu- 
lous marine monster of gigantic size. • 

Krameria (after the Kmmcrs, German 
botanists). An anomalous genus, allied on I ho 
one hand to Leg minnow, and on the other to 
Polygalacca , with which latter it is most fre- 
quently associated, or made a distinct family 
under the name of K earner iactce. They are 
branching undershmbs, with simple or trifoliate 
leaves, and racemo>e flowers. K. triandra, one 
of the simple-leaved species, is thought to have 
yielded the Bhutan v roots formerly obtained 
from Peru, though all the species have probably 
similar astringent, properties. Mr. Jlanbury 
has recently shown ( Pftai'm . Journ. 2 ser. vi. 
461) that a very excellent form of Rliutany 
known as Savanella Rhatany, which has to a 
great extent superseded the former, and which 
is imported from Now Grenada, is produced by 
a variety of K. lxina to which the name of 
granatensts has been given. Rhatany is con- 
sidered as a useful astringent medicino. 

Kramerlo Acid. An acid obtained from 
the root of the Krameria triandra, or rhatany. 

Krantzite. A fossil resin, occurring in llio 
Brown Coal of Lattorf npar Bernsberg. Named 
after Dr. Krantz of Bonn. 

Kraut, Sour. [Sauer Kraut.] 

Kreasote (a word coined from Gr. Kpias, 
flesh, and <t<wC<u, I preserve). Kreasote seems 
to be the principal source of the peculiar odour 
and of the antiseptic and preservative qualities 
of wood-smoke. When properly purified, it is 
a colourless oily-looking liquid of great re- 
fractive and dispersive power, of a penetrating 
smoky odour and a burning taste : its sp. gr. 
is about 1*04 ; it remains fluid at 17° ; it burns 
with a sooty flame ; is sparingly soluble iu 
water, and is neutral to test paper. It dissolves 
readily in alcohol, ether, benzole, and acetic 
acid ; and forms a crystalline compound with 
potash. It coagulates albumen ; and a solution 
of it, containing not more than 1 per cent, 
preserves meat from putrefaction. The efficacy 
of crude pyroligneous acid as a preservative 
of provisions, and the peculiar smoky flavour 
which it confers upon them, appear to bo due 
to kreasote. It is an irritant poison when un- 
diluted, but when largely diluted it has been 
found effectual in checking vomiting, and as an 
application in toothache for the destruction of 
the nerve. It appears to be closely related 
to phenic (carbolic) acid, and the formula 
CioH 10 0 2 has been assigned to it. 

Kreatlne (Gr* Kpias, flesh). A crystal- 
lisable organic substance contained in the 
juice of the muscular flesh of animals. The 
term kreatinine has been applied to a pro- 
duct of its decomposition. Kreatine is repre- 
sented as C 8 H 0 O 4 N a + HO, and kreatinine as 
C f! H 7 O a N 3 . 
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Krelttonite. A black variety of Automolite 
(Zinc-Spinel) found at Bodenmais in Bavaria. 

Xremenite. A native chloride of potas- 
sium allied to Sylvine, and met with in ruby- 
red octahedrons at Vesuvius. Named after 
Kremers, by whom it was analysed. 

Xremniti White. A pure variety of 
White Lead, or Carbonate of Lead. [White 
Lead.] 

Krishna. In Hindu Mythology, a divine 
being, produced from one of tne hairs of Vishnu, 
and in his turn producing Brahma or Rudra the 
destroyer. (Muir, Sanskrit Texts , ch. ii. sec. 6 ; 
Godfrey Higgins, Anacalypsis.) 

Krlsuvifflte. A variety of Brochantite, 
found at Krisuvig in Iceland. 

SLrokldolite. [Crocidolite.] 

Kronos. [Zeus.] 

Krum Korn. An old musical instrument, 
resembling a cornet. The name has been cor- 
rupted by organ-builders into that of the Cre- 
mona stop of the organ. 

Xryolite. [Cryolite.] 

Kxystalllne (Gr. KpvtrraWos, clear ice, 
crystal). A term applied by Unverdorben to a 
salifiable base which forms crystallisable com- 
pounds with the acids, and which he obtained 
from animal empyreumatic oil. [Aniline.] 

Kshatriya or Cebatriya. [Caste.] 

Knflo. An epithet given to the ancient 
Arabic characters ; from Kufa, a town on the 
Euphrates. 

Kiihnlte. A native arsenate of lime and 
magnesia found in dirty-white or honey-yellow 
masses with a waxy lustre, at Longbanshyttan 
in Sweden. Named after Kuhn, by whom it 
was analysed. 

Xumbekepballc (a word coined from the 
GFi*. KVfJL&T], a howl , and k*$o\4i, the head). 
Some of the early long-headed or dolicho- 
kephalic inhabitants of Scotland had a peculiar 
lengthened skull, in which the occipital bones 
were slightly elevated, whilst a depression ex- 
tended along the parietals. This configuration 
has received the name kumbckephalic from 
Prof. Wilson. Many skulls of existing races 
exhibit this character. 

Suokur. A very- peculiar deposit widely 
spread over the peninsula of India, and apparent- 
ly corresponding in age and in the circumstances 
of its accumulation with the drift of England. 
It is a compact nodular calcareous clay with 
many concretions and very few fossils. It is 
found at all levels up to 3,000 feet above the sea. 
It is not generally stratified, and varies a good 
deal in different localities. In composition it is 
chiefly calcareous, containing about 70 per cent, 
of carbonate of lime, 16 per cent, of silica, and 
nearly 20 per cent, of alumina. 

Kupapbrlte (Lat. cuprum, copper, and Gr. 
&4>p4s, froth). Copper Froth. [Tyrolitb.] 

Eupfer Biaipore or Copper Diaipore. 
A variety of Phosphocalcite, with half an equi- 
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valent less water, the composition being, ac- 
cording to the following analysis by Kuhn : 


Phosphoric acid 

2413 

Oxide of copper 

69-61 

Water or loss . 

6-20 
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Knpfer Nickel. A term applied by the 
German miners to a native alloy of nickel and 
arsenic. 

Kupfer Sclilefer (Ger.). A scries of 
schistose beds, often bituminous and very 
fossiliferous, lying near the base of the mag- 
nesian limestone or Permian series of deposits 
in Germany. The beds thus named are worked 
at Mansfeld in Thuringia for a singular deposit 
of argentiferous copper, which is mixed up 
mechanically with the shale and sand, forming 
a small percentage of the rock. The beds have 
long been worked, and are not unimportant in 
an economic sense. 

Kupferblende or Copper Blende. Ten- 

nantite, with part of the iron replaced by zinc; 
from near Freiberg in Saxony. 

Kupferbliitlie.- [Chalcotrichite.] 

Xnpferpecberc. An impure variety of 
Chrysocolla, containing a large amount of 
Brown Iron-ore, found at Tourinsk in the 
Ural, and at the Basin of Mines in Nova 
Scotia. 

Knrrajong. A native Australian name 
for several fibre-yielding plants, as Hibiscus 
heterophyllus , Plagianthus sidoides , Commer - 
sonia platyphylla, &c. 

Kuteera or Katera. A kind of gum 

obtained from Cochlospermum Gossypium. 

Kyanlee (named after Kyan, the inventor 
of the process). A mode of preserving timber 
from decay, by charging it with a solution 
of corrosive sublimate. [Dry Rot.] 

Kyanite (Gr. Kvavis, dark blue}. A blue 
silicate of alumina, occurring massive and in 

f rismatic crystals. It is the Disthene of 
Tauy, and the Sappare of some mineralogists. 
[Cyanite.] 

Kymatin. A variety of Asbestos found at 
Kuhnsdorff in Saxony. 

Kypbollte (Gr. *wp6s, bent , and Kldos, a 
stone). A variety of Serpentine. 

Kyriologlcal (Gr. Kypto\oyiit6s, describing 
literally). A term applied by Warburton, in 
his Divine Legation (book ii. s. 4 ), to that el*— 
of Egyptian hieroglyphics in which a part is 
conventionally put to represent a whole — e.g. 
a pair of armed hands for a battle, a scaling 
ladder for a siege, &c . ; distinguished from the 
tropical \ in which visible objects are used as 
emblems, or figuratively. [Hieroglyphics. ] 
Kyroslte. A variety of White Iron Pyrites 
or Marcasite, containing arsenic and copper, 
which is found at theBriccius Mine, near Anna* 
i berg in Saxony, and also in Chili. 
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L 


The first of the letters, in the English 
And most other alphabets, called liquids or semi- 
vowels, because, like vowels, they can bo pro- 
nounced for any length of time, which is not 
the case with the consonants called mutes, as p, 
d, &c. It is the same as the Greek lambda, and 
the Hebrew or Phoenician lamed, and is found 
in the languages of almost all nations, excepting 
those of some Brazilian and Japanese tribes. 
In the ancient Greek, Hebrew, Phoenician, 
Celtic and Latin languages, and in those derived 
from them, the letter L consists invariably of 
two strokes, though in every possible shape and 
combination. Thus, in the most ancie nt Greek 
alphabets it is written A V A, in the Celtic 
<V, in Hebrew and in Latin L. L, as 
an abbreviature, stands for Lucius, LL.D. 
Doctor of Laws, and LL.S. for a sestertium. 
As a numeral, L represented among the an- 
cients, as at present, the number 50, according 
to the line — 

Qumquics L denos numcro designat habendos. 

la. In Music, the syllable by which Guido 
denoted the last sound in the hexuehurd. Ir ' 
is now used by the French as synonymous with 
our note A. 

Labadlsts. A sect of religious enthusiasts 
in the seventeenth century ; so called from 
Jean Labadie, a native of Prance domiciled in 
Holland, who was deposed from his preacher- 
ship by the synod of Dort. They endea- 
voured to introduce among Protestants similar 
notions to those of the Quietists in the Roman 
Catholic church, and were accused of similar 
perversities in practice. [Qi ietists.] 

X*abarraque’s Disinfecting Xil quid. A 
solution of carbonate of soda impregnated with 
chlorine. 

Labarum. The standard of Constantine, 
which he caused to be formed in commemoration 
of the alleged vision of the cross in the heavens. 
It is described as a long pike surmounted by a 
golden crown inclosing a monogram which con- 
tains the first two letters of the name of Christ, 
and is at the same time a representation of the 
figure of the cross. Ancient monuments exhibit 
the figure under two forms, g or JD (sc. x, ?)• 
The silken banner which depended from it was 
embroidered with the figure of Constantino and 
his family. The labarum is engraved on some 
of his medals with the famous inscription, 

EN TOTTfll NIKA; 

and it was preserved fur a considerable time, 
and brought forward at the head of the im- 
perial armies on important occasions, as the 
palladium or safeguard of the empire. The 
origin of the word is still undecided. (Beugnot, 
Hist, de la Destruction du Paganisms cn Occt - ! 
Unit i. 57 ; Milman, Hist, of Christianity ii. 152 ) 


Labdanum. The resin of the Cistus ere - 
ticus and some allied species. [Ladanum.] • 

Label or l*abellu|n (Lat. dim. of labium, a 
lip). The third of the inner petals of an orchid, 
usually quite unlike the others in form, and 
turned towards the lower side of the flower. 
The name is also applied to a similar petal in 
other flowers. 

Ladel. In Heraldry, a figure used chiefly 
by way of distinction or difference in the coat- 
armour of an eldest son during the life of 
the father. In this case it has three points ; 
five points when borne by the heir-presumptive 
of a grandfather living, and so forth. 

Labials (Lat. labium, a lip). The letters 
B, P, V, F, M, are so called, on account of tho 
organ chiefly employed in their pronunciation. 

Labiates (Lat. labium, a lip). A natural or- 
der of monopetalous Exogenous plants of Lind- 
ley’sEchial alliance, consisting of many hundred 
species, inhabiting the more temperate regions 
of the earth. A two-lipped monopetalous corolla, 
an irregular number of stamens, and a four- 
lobed ovary, are the essential marks by which 
it is known from all others. The species are 
generally herbaceous, with square stems ; a 
small number only consists of shrubs. Tho 
flowers are of all colours, but pure blue is un- 
common in the order. Many of the species are 
valued for their fragrance, as Lavender and 
Thyme ; others for their stimulating qualities, 
as Mint and Peppermint ; some as aromat ics, as 
Sage, Basil, and Maijoram ; while a few are 
regarded as febrifuges. Numerous species aro 
objects of great beauty, on which account tho 
order is well known m gardens. Among the 
most ornamental are various kinds of Salvia , 
Gardoquw , Dracoes phalum, &c. The order has 
sometimes been called LamiacetB, from La t mum, 
one of the genera. 

Xiabium (Lat. a lip). In Entomology, a 
movable organ, often biarticulate, which, ter- 
minating the face anteriorly, covers tho mouth 
from beneath, and represents the under lip. 
[Labrum.] 

Lablab (the Arabic name of the Convol- 
vulus). A genus of Leguminosie yielding some 
of the kinds of tropical pulse. L. vulgaris and 
cultratus are much cultivated, the young pods 
being used like kidney beans, while the seeds or 
pulse are both wholesome and nutritious. Some 
varieties are better flavoured than others. The 
pods are flat, and marked along the edges with 
rough wart-liko tubercles. 

Labour (Lat. labor). I n Political Economy 
every exertion, muscular or nervous, which is 
undertaken not for its own sake, but for 
some pur|>ose of ulterior advantage, and with 
! a view to its appraisement by some mea- 
-urc of value. Muny occupations may bo 
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very exhausting, and involve much physical vilege was created. But labour may be unpro- 
or mental exertion; but if they are satis- ductive to the individual, i.e. he may fail to 
fled in themselves, and reflect solely on some secure the advantage which he has proposed to 
immediate end, they have no direct econo- himself, and he may have wasted his capital 
mical significance. The labour of an amateur and exertion. Errors as to the market or saleable 
in a game of cricket may be very great, but it value of any commodity or service are no doubt 
has no economical meaning ; that of a pro- of frequent occurrence, and often entail much 
fessional cricketer, who is paid for his time and individual loss; but in a state of progressive 
skill, has a meaning, because it has a market wealth they are far counterbalanced by labour 
value. The toil of purely scientific observation which has achieved its purpose, and which 
may he gnat and unremitting, its results may be adds to individual advantage and collective 
of signal benefit to mankind, but it is not eco- prosperity. 

nomically appraised. But if the same labour is Economists, too, have been apt to give an 
devotedto such ends as are susceptible of pecu- artificial limitation to the word labour, by cou- 
niary compensation or material advantage to fining it to such exertions as are almost or 
the student or observer, they fall within the de- nearly mechanical. But the term labour is as 
finition of labour. Nor is it necessary, as Borne fully applicable to the services of fc statesman 
economists have suggested, that the exertion as it is to the functions of a ploughman or a 
should be repulsive, disagreeable, or compulsory, spinner, and both in the mam are as much 
It is quite possible that economical labour may undertaken for the sake of prospective remu- 
De as agreeable to the worker, as any satisfaction Deration. On this point Adam Smith is abun- 
felt in the mere pursuit of pleasure. It is con- dantly distinct. Dividing as he does the dis- 
ceiv&ble that advantage and enjoyment should tribution of the gross product of labour into 
coexist in most occupations. For instance, the wages, profit, and rent, he continually shows 
discovery of agricultural improvements, in the that wages are disguised under the name of 
use of new manures, in the adaptation of profit, and implies that by profit he intends to 
machinery, in the trial of new seeds, and in mean only that remuneration of capital which 
crossing of seeds, may give as much pleasure as is relative to and fixed by the current interest 
profit to the experimenter. The limitation often on advances. It is true that the term wages is 
pat upon labour, to the effect that it should be generally limited to that method of payment in 
more or less disagreeable, is not an economical, which the capitalist remunerates a portion of 
but an ethical consideration, and one that is of the labour expended on the article in which he 
by no means universal application. trades ; but the distinction between wages and 

The expression unproductive labour is also that portion of his profits which he appropriates 
ambiguous and misleading, even though it has as the reward of his own energies, skill, and 
been sanctioned by the high authority of Adam superintendence, is merely an error of popular 
Smith and many of his successors. It may be language, and one which, if uncorrected, tends 
used of society collectively ; it may apply to the to serious inconvenience in the interpretation 
result of individual exertion, and have a primary of various social and fiscal expedients. It is 
reference to the satisfaction of an individual’s hardly ncce^ary to say, that by far the largest 
work. In relation to society, its significance portion of national income is the product of 
is exceedingly vague, unless we are to consider labour, and that this product is continually 
that labour only as productive which is relative increased by the substitution of mechanical 
to the production of the lowest necessaries of forces forth® mere muscular labour of man. It 
life, ana to no means of comfort, enjoyment, or is also clear that the margin on which taxation 
elegance. If, however, we may say that human can operate can be that only which is beyond 
exertions are stimulated by the desire of pro- the necessary subsistence of the labourer, his 
curing the largest amount of advantage by the security against ordinary contingencies, and 
least possible expenditure of force, and that such what is needed for the replacement of capital, 
an impulse is the key to all economical progress, Labour is, economically speaking, set in motion 

it would be idle to exclude from the class of by capital ; in other words, the labour must be 
productive labourers any whose avocations are called into existence, and supplied with the 
not degrading, vicious, mischievous, or criminal, means of subsistence during the time in which 
Nor is it likely, unless any artificial regulations production goes on, and up «o the period at 
of society favour particular classes or particular which the produce of labour is exchanged, 
interests, that such callings as those which Hence, however abundant labour may be, and 
minister to what are called luxury or enjoyment however urgent tho demand for the produce 
will ever be excessive or dangerous. All distinct of labour, no product will be forthcoming unless 
enactment* or privileges hindering the distri- capital be supplied by which labour may beset 
button of wealth have indeed a tendency towards in motion. The excessive demand for cotton 
developing those kinds of occupation which are wool which has characterised the cotton manu- 
relative to exaggerated and extravagant expen- factors during the last four yearn has only been 
diture, but they also cripple the just progress of very partially supplied* The area over which 
society, end often eati into existence classes of cotton can be cultivated contains, perhaps, a 
persons whose business is to supply those very wid< r geographical range than the limits ai- 
ricious sad mischievous tastes which nre ruin- signed to any other botanical production, and 
0u to the individuals in whose favour the pri- the labour available for its culture is amply 
29J 
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sufficient for a quantity far in excess of any 
demand hitherto existent. The crop, too, is 
in several species of cotton derived from an 
annual. But, as is well known, the manufacture 
of cotton goods has been almost paralysed by a 
sudden deficiency in the customary supply. The 
reason, however, why the demand 1ms not been 
satisfied, is due to the fact, that the capital 
necessary to stimulate tlio labour has been 
wanting. [Profit; Manufacture ; Trades’ 
Union ; Wages.] 

labour Rents. In the rudest states of 
society, as in the most civilised, the wealthier 
and the more influential classes are sustained 
by the possession of land, a portion of the pro- 
duce of which they secure to themselves by 
the fact of appropriation, and by allowing 
the privilege of labour upon the surface to the 
cultivator of the soil. When capital is scanty 
and the union of society feeble, the lord of the 
soil has been accustomed, in all those parts of 
the world in which agricultural pursuits pre- 
vail, to grant portions of the land which he 
possesses, to be held either on permanent or 
precarious tenure by his dependants, on 
the condition that they contribute a portion 
of their labour to cultivating that which 
he retains. Such was the tenure of villen- 
age in England, during the prevalence of 
tin* feudal system, a tenure gradually extin- 
in -bed, or rather substituted by copyholds, 
in consequence of the gradual exchange of 
p medial services for fixed money payments. 
[Manor.] Such was till lately the serf system 
in Hussia ; such is practically the ryot system 
in many parts of British India. 

Labour rents were in their first institution a 
necessary process for the maintenance of an 
upper or governing cl.iss. In England it is not 
too much to say that in very early times labour 
rents, or pecuniary compensations in the place 
of such rents, formed the chief revenues of 
the feudal barons. But it will be obvious 
that they aiv no\er satisfactory. The labour 
which is compulsory can never be heartily 
given, and will alwajs be wasteful and d« ,ir. 
Hence a reform in such a tenure is uicutablo, 
when a community makes any notable ad- 
vance in civilisation and wealth. There can be 
little doubt that one of ttie chief causes which 
contributed to the great political influence of 
this country in the middle ages, is to be found in 
the fact of its having been early able to com- 
mute labour rents for fixed money payments, 
and s o to sevuu* a free and improving body of 
yeomen. 

Labourers, Statutes of. Towards the 
close of the first half of the fourteenth century, 
a plague of novel and ex evasive virulence sprang 
up in the farthest recesses of Eastern Asia. It 
appears to have travelled very slowly towards 
Europe ; for if the chronological statements of I 
tile age can be depended on, it took nearly ten 1 
vears for this visitation to pass from China to 
Western Europe*. When it did reach Europe, 
its ravages wero fearful. After every allow- | 
anct* being made for exaggeration, seems ' 
201 
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difficult to doubt that it destroyed nearly half 
the inhabitants. Called at first the Black 
Death, it has survived as an endemic to our 
own times under the name of the Turkey, 
Levant, or Egyptian plague. It forms the 
background to Boccaccio’s Decameron , and it 
; is said that, like that of the Athenian plague, 
its incidence was accompanied by an excessive 
licentiousness and depravity of manners. The 
last notable visit of this pestilence to this 
| country occurred in the great plague of London. 

1 Its ravages, though not confined to the lower 
| orders, were nevertheless most destructive 
! among the poor ; and this for the very obvious 
: reason, that sanitary conditions were wholly 
! unknown to our forefathers, and that the qua- 
rantine regulations of the time, under a show 
of precaution, in realky secured hotbeds for 
the preservation and spread of infection. 

It lias been observed, that there is reason to 
believe the statement that half the working 
population was destroyed. The immediate 
effect of the plague was that the rate of wages 
was, on the whole, doubled in consequence of 
the scarcity of hands. For instance, while the 
rate of threshing w heat had stood on an average 
at 5d. the quarter, it instantly rose to 10</. or 
If., and similarly with other piecework. Day- 
work also, and all materials, the value of which 
depends largely upon the labour expended in 
producing them, as iron and doth, rose in 
proportionate rates : the profit on agricultural 
operations, a considerable portion of the land- 
holder s estate being at that time cultivated for 
him by a bailiff, fell to a minimum, and the 
owners of land were threatened with a very 
large deduction from their customary incomes. 
The time also, that of the wars between Eng- 
land and France, was one of heavy taxa f ion on 
personal property, and of continual military ser- 
vice. Hence the aid of parliament was in- 
voked, in order to fix the rate of wages ; and 
the first statute regulating the price of labour 
was enacted in 1350. The statute fixing the 
rate of wages was accompanied by others limit- 
ing the price of the necessaries of life. Both 
enactments were absurd, but the latter in a 
much higher degree than the former. From 
this time forward, the legislature has at- 
tempted to regulate, in various ways, the 
prices of labour ; in earlier tiroes bv fixing the 
rate m parliament, in later by ordaining that 
the justices of peace in the several counties 
should meet and determine wages for each 
i current year. Coordinate with these limita- 
| lions wire those which provided against the 
combinations of labourers, with a new to in- 
| crease the rate of wages. All these laws were 
finally repealed in 1826, but they have left a 
heritage in the reactionary remedy of trades* 
union i. 

Labrador Felspar. Labradorite. A va- 
riety of Felspar originally brought from the 
coast of Labrador. When viewed in certain 
directions it exhibits a beautiful play of colours; 
and the mutable opalescent tints of blue, red, 
gi\ and yellow, which arc reflected from the 
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surface, vary according to the position in 
which the stone is viewed, so that the same 
spot exhibits various tints if held in different 
positions, violet and red being the most rare. 
It takes a fine polish, and when cut into thin 
slabs it is employed in jewellery and for other 
ornamental purposes. 

X>abrax. A genus of Percoid fishes, dis- 
membered by Cuvier from the Linnsean Perea 
on account of certain modifications of the gill- 
covers and tongue ; the differences being that 
the opercula of the Labrax terminates in two 
spinds, and the tongue, instead of being smooth, 
is roughened with many minute teeth. 

Labrldsnf, Labrldee, or Xiabroides. 
The Bream tribe. A family of Acanthopte- 
rygii, having the genus Labrus as the type. 
The fishes of this family may be recognised by 
their oblong scaly body ; a single dorsal fin, 
supported in front by spines, each of which is 
generally furnished with membranous append- 
ages. The jaws are covered with fleshy lips, and 
the pharyngeal bones are armed with nume- 
rous and strong teeth, disposed like a pave- 
ment. [Bream.] 

Labrum (Lat.). In Entomology, the usu- 
ally movable part which, terminating the face 
anteriorly, covers the mouth from above, and 
represents the upper lip. [Labium.] 

Labrus (Lat.). A genus of spiny-finned 
fishes in the system of Cuvier, with well deve- 
loped double fleshy lips. The fishes of this 
genus are termed bream ; and are further 
characterised by their conical maxillary teeth, 
of which the middle and anterior are the 
longest, and by their cylindrical and obtuse 
pharyngeal teeth, which are arranged like a 
pavement — the upper ones on two large plates, 
the lower ones on a single one, which corre- 
spond with the two others. 

Laburnum. The common name of an orna- 
mental early-flowering tree of the Leguminous 
order, the Cytisus Laburnum of botanists. 
Every part of this common ornamental tree is 
poisonous, especially the bark and seeds. A 
curious case of poisoning by it is reported by 
Dr. Christison in the Edinburgh Medical Jour- 
nal for October 1843, and Dr. Taylor (On 
Poisons ) has cited several others. The symp- 
toms are vomiting, purging, and prostration. 
Thb terra Cytisin has been applied to the 
poisonous principle. 

labyrinth (Gr. \af3apiv0os). Literally, 
place, usually subterraneous, full of inextncii-. 
bit* windings. Ancient mythology and history^ 
give an account of four celebrated labyrintjy ; 
the Cretan, Egyptian, Lcmniun, and Etrusc&. 
The tirst, wholly mythical, is said to have tteen 
built by Dredalus at the instigation of Minos, 
to secure the Minotaur. The second, said to 
have been constructed by Psammetichus, king 
of Egypt, was built on the isle of Meroe, and 
was a vast edifice, composed of twelve palaces, 
nil contained within the compass of one wall, 
and communicating with each other. It had 
only one entrance ; but the innumerable turn- 
ings and windings of the terraces and rooms of 
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which it consisted, rendered it, it is said, im- 
possible for those who had once entered within 
its walls to get out without a guide. It is sup- 
posed to have been designed either as a burial- 
place for the Egyptian kings, or for the pre- 
servation of the sacred crocodiles, the chief 
objects of Egyptian idolatry. It was partly 
demolished between the reigns of Augustus and 
Titus ; but even at the period of Pliny’ s visit, 
its ruins were magnificent. (Pliny, lib. xxxv.) 
Pococke’s History of the East, vol. i. p. 61 &c., 
and Perry’s View of the Levant , p. 381, contain 
a plan and description of the modern state of 
this labyrinth. There is no evidence of any 
such building in Crete; the existence of in- 
tricate caverns may possibly account for the 
myth. The labyrinth of Porsenna, as described 
by Varro, is clearly fictitious. 

Labyrinth. A term applied by anatomists 
to certain internal parts of the ear, from the 
intricacy of their winding passages. [Ear.] 

Labyrinth. In Metallurgy, a series of 
troughs attached to a stamping mill, through 
which a current of water passes for the puiv 
pose of washing away the suspended pulverised 
ore, and subsequently depositing it at different 
distances, depending upon its state of commi- 
nution. 

labyrlnthodont* (Gr. A a&vptvQos, and 
Movy, tooth). An order of fossil reptiles, in 
which the head was defended, as in the Gano- 
cephala, by a continuous casque of externally 
sculptured and unusually hard and polished 
osseous plates, including the supplementary 
postorbital and supratcmporal bones, but leaving 
a foramen parietale. Two occipital condyles ; 
vomer divided and dentigerous ; two nostrils ; 
vertebral bodies, as well as arches, ossified, 
biconcave; pleurapophyses of the trunk, long 
and bent ; teeth rendered eonflex by undulation 
and side branches of the converging folds of 
cement, whence the name of the order. This 
group, which is found in the carboniferous 
strata ( Baphtes ), is otherwise restrict* d to the 
carboniferous period. The genera Baji/ute-, 
Labyrinthodon, Rhnnhopholis , Mastod, a* <"/•- s, 
Trcmaiosaurus , Mctnptas, Capitosaurns, Zygo - 
saurus , Odontosuurus, and Xestorrhytias , be- 
long to this order. 

X«ao (Lat. ; Gr. 7 ciAo, yiKeucros, mill:). A 
resinous substance which in India flows from 
certain troes, in the form of lucid tears, in 
consequence of punctures made upon their 
branches by h small insect, the Coccus Jicus. The 
Ficus indica, and F. religiosa , Butt a frond osa, 
Zizyphits Jujube, and according to Dr. Hooker 
a species of Celt is, are amongst those which 
produce it. Dr. Hooker adds: ‘The elabora- 
tion of this dye, whether by the same species of 
insect or by many, from plants so widely dif- 
ferent in habit and character, is a very curious 
fact, since hone have red juice.* 

The commercial varieties of Lac are: stick lac , 
which is the substance in its natural state, inves- 
ting the small twigs of the tree; seed lar , which 
is the same, broken off from the twigs, and which 
when melted and formed into thin cakes con- 
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sti lutes shell lac . These varieties of lac have 
been examined by Mr. Hatchett {Phil. Trans. 
1804), with the following results: — 


Rprin . 

Colouring matter 
Wax . 

Gluten . 

Foreign bodies 
Lose . 


Stick Lao 

Seed Lm 

Shell Lm 

68-0 

88*5 

9o*a 

10*0 

2*5 

0 ft 

60 

4*5 

4*0 

6-5 

2*0 

2*8 

6*5 

— 

— 

4*0 

2-5 

1-8 

100*0 

100*0 

100*0 


The great consumption of lac is in the manu- 
facture of dye stuffs, sealing wax, and of certain 
varnishes and lacquers . 

Lac. In Commerce, a word used in the 
East Indies, to denote the sum of 100,000 
rupees, or 12,000/. sterling. One hundred lacs, 
or 10,000,000 rupees, make a crore. 

Lao X>ye v Lao Lake. These are two 
preparations of lac imported in small cubic 
cakes from the East Indies, and extensively 
used in the production of scarlet dye. They 
are said to be prepared by digesting seed lac 
in an alkaline solution, which produces a deep 
pink liquid, the colouring matter of which is 
thrown down in combination with alumina by 
the addition of a solution of alum. The 
colouring matter of these dyes much resembles 
that of cochineal, for which it is largely substi- 
tuted. In dyeing scarlets the liquid used for 
dissolving the colour is a solution of tin in 
hydrochloric acid, and tartar and sumach are 
used as mordants. 

&aeoio Acid. A peculiar acid said by Dr. 
John to exist in some varieties of seed lac. 
It is yellow, crystalli sable ; and forms soluble 
salts with potassa, soda, and lime, and insoluble 
salts with the oxides of mercury and lead. It 
occasions no precipitate in solution of baryta or 
of oxide of silver. 

abaecine. A substance discovered in shell 
lac by Unverdorben. It remains after all the 
soluble matters in water, alcohol, and ether 
have been extracted. It is brittle, yellow, 
translucent ; and soluble in caustic potash, and 
in sulphuric acid. 

&ace (ItaL lacdo, Lat. laqueus, a lace or 
noose). An ornamental fabric of linen or 
cotton thread, formerly made by hand (when 
it was called pillow or bone lace), but of late 
years produced by machinery, and generally 
termed bobbin-net. 1 This manufacture, says Dr. 
Ure, ‘ may be said to surpass every other branch 
of human industry in the complex ingenuity of 
its machinery ; one of Fisher’s spotting frames 
being as much beyond the most curious chrono- 
meter in the multiplicity of meeh&nical device, 
as that is beyond a common roasting jack.' 

• The costly and complicated machines by, 
means of which bobbin-net is produced are 
termed lace frames. A rack of lace is a cer- 
tain number of meshes counted perpendicu- 
larly, and contains 240 meshes or holes ; and 
such has already been the improvement in this 
manufacture, that the cost of labour in making 
a rack, which was twenty years ago 8s. 6 d. t is 
20G 
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now reduced to Id. Formerly the wholesale 
price of a 24-rack piece, five quarters brood, 
was 17/. sterling; the same is now sold for 7 s. 
In the ConimtTctal Dictionary will be fonnd fhll 
statistical details of the value of the lace manu- 
facture in this country, together with a^ learned 
and curious account of the origin and history of 
the fabric. ■ 

2*ace-bark. [Laoetta.] 

Laoe-leaf. [Ouvibandra.] 

2>acerna (Lat.). A long woollen military 
cloak, worn at first only by the Roman soldiers, 
but which increased so much in fashion that 
at the period of the triumvirate it became a 
favourite piece of dress with all the higher 
classes of Roman citizens, both civil and military, 
and remained so till the times of the emperors 
Valentinian and Theodosius, when the senators 
were prohibited from wearing them in the city. 
Martial speaks of lacernee which cost 10,000 
sesterces (80/.). 

X*acerta(Lat.). The Lizard ; a constellation 
of the northern hemisphere, near Cepheus and 
Cassiopeia, formed by Hevelius. 

Xiacertldee (Lat. lacerta, a lizard). A 
group of the order Sauria, forming the. second 
family in the Cuvierian system, in which the 
characters are given as follows : Tongue long, 
slender, extensible, and bifurcate at the extre- 
mity, as in the serpent tribe; ear-drum mem- 
branous, on a level with the surface of the heud 
or very slightly sunk ; eyelids consisting of a 
production of the skin, with a longitudinal slit, 
closed by a sphincter, and a rudi mental nicti- 
tating or third eyelid; body elongated; feet 
with five toes each ; digits separate and unequal, 
particularly the hind ones, all armed with nails ; 
scales on the belly and round the tail arranged 
in transverse and parallel bands. Cuvier sub- 
divides the Lacertidce into the two great genera 
Monitor and Laccrta , each of which have been 
again subdivided. 

Xiaebenalia (after De la Chenal). A 
genus of Liliaoca from the Cape of Good Hope, 
consisting of bulbous plants, with spotted orchis- 
like leaves, and spikes of pendulous tubular 
flowers, often yellow. They are ornamental 
spring flowers for the greenhouse, but have 
no useful properties. 

X*aebes (Fr. lache, negligent). In Law, 
slackness or negligence. A term used to sig- 
nify that degree of negligence which throws on 
the party committing it the evil consequences 
resulting to him from it. 

XACbesif. [Fates.] 

Lacing. In Sea language, the rope used 
to fasten a sail to its yard or gaff; also the 
piece of timber intervening between the figuro- 
head of a ship and the knee of the head. 

Xaaclniate (Lat. laoinia, a fringe). In 
Botany, having the margin slashed into fringe- 
like segments. 

Laelnuto. In Botany, a term given to the 
abruptly infiexed acumen of each of the petals 
of an umbelliferous flower. 

Laclftemacen (Lacistema, one of the ge- 
nera). A natural order of hypogynous Exogecs, 
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belonging to the Violal alliance, and distin- 
guished by the amentaceous, scaly, apetalous, 
polygamous flowers, and unilateral stamens. 
The order comprises a few shrubs, found in the 
woods of equinoctial America. 

Kaoonlcam* A dry sudorific bath in a 
chamber heated with warm air by means of a 
stove. It was so called by the Romans as 
having been first introduced in Laconia. 

&aoonlam. A short and pointed saying; 
so termed from the celebrity which the Lacedae- 
monians enjoyed for their brief and sententious 
mode of expressing themselves. There is uu 
essay by Puteanus, Be Ijacomsmo. 

Xiacquer. A varnish, consisting of a solu- 
tion of shell lac in alcohol, coloured by gam- j 
boge, saffron, annotto, or other yellow, orange, 
or red colouring matters. Lacquers are chiefly 
used for varnishing brass and some other 
metals, in order to give them a golden colour 
and preserve their lustre. The term lacqiier 
is also applied to a mixture of Swedish pitch 
and coal tar, with which the inside of certain 
shells for rifled guns is coated, in order to prevent 
excessive friction between their interior surface 
and the bursting charge of powder during flight. 

Lacrymal (Lat. lacryma, a tear). Re- 
lating to tears ; as the lacrymal glands , by 
which they are secreted. They are placed in a 
depression of the frontal bone, above the ex- 
ternal angle of the eye; the tears pass from 
them to the eye by the lacrymal ducts, which 
are six or eight in number. 

Ii&crymatory. A small vessel of glass 
or earthen wan*, which it was customary at 
Roman funerals to fill with the tears ( lacrym/r ) 
of the mourners, and deposit them with the 
ashes of the deceased in the sepulchre. 

Laoteals (Lat. lac, milk). The absorbents 
of the mesentery, which convey the milky fluid 
called chyle from the email intestines to the 
thoracic ducts. 

lactic Acid. The acid of sour milk. It 
is formed in a variety of processes, and is a 
frequent product of the acidification of vege- 
table substances. It is best obtained by dis- 
solving 8 parts of cane-sugar in 60 of water, 
to which one part of casein or of poor cheese 
and three parts of chalk are added. This mix- 
ture kept for two or three weeks at a tempera- 
ture of 80° gradually forms crystals of lactate 
of lime, which after having been purified by 
recrystallisation may be decomposed by sul- 
phuric acid. The residue digested in alcohol 
leaves sulphate of lime, and gives an alcoholic 
solution of lactic acid. 

Pure lactic acid is an unciystallisable liquid 
of a sharp acid taste, soluble in alcohol 
and in ether, and represented by the formula 
C la H 10 O l0f 2HO. By long exposure to a heat 
of 266°, it becomes anhydrous ( = C 12 H 10 0 1 o). 
and in that state is nearly insoluble in cold 
water; but when boiled in water, it gradually 
reverts to the hydrated 6tate. 

Lactic acid is contained in the fluids of the 
muscular tissues, and occasionally in some of 
the excretions. 
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Zaetiae, Laetoie. Sugar of milk. This 
important form of sugar is exclusively of animal 
origin/and is contained in the milk of the mam- 
malia : it is secreted in greatest abundance by 
the herbivore, but also by the carnivora, though 
fed xpon animal substances only. It is largely 
prepared in Switzerland, by the evaporation of 
whey, and crystallises upon sticks immersed in 
the concentrated liquid ; it forms mammillated 
masses composed of four-sided prisms. Sugar of 
milk is white, sweetish, and gritty between the 
teeth ; it requires about six parts of water for 
solution, and is insoluble in alcohol and in 
ether. When boiled in very dilute acids it 
slowly passes into glucose. Under the influ- 
ence of caseine, which acts as a ferment, sugar 
of milk undergoes alcoholic fermentation ; but 
in the spontaneous souring of milk, lactic acid 
is formed. Like the other sugars, lactine is a 
hydrate of carbon, represented by C 24 H 24 O a4 . 
According to Regnauh, in combining with 
oxide of lead it loses five atoms of water, so 
that the formula 5HO has been 

adopted. The homceopathists use sugar of 
milk as a vehicle for their remedies, objecting 
to common sugar on account of the traces of 
lime which it contains. 

lactometer (Lat. lac, and metrum, a mea- 
sure ). A term applied to a glass tube for as- 
certaining the proportion which the cream bears 
to the milk of any particular cow, or of the 
produce of a whole dairy. The tube is about 
half an inch in diameter, and a foot in height, 
with a graduated scale marked on the outside. 
It is filled with milk when newly drawn from 
the cow, and as it cools the cream rises to the 
surface, and the proportion which it bears to 
the milk is ascertained by counting the degrees 
opposite to each. Various other lactometers 
have been suggested, but none of them satis- 
factory in reference to the easy determination 
of the absolute quantity of cream (or butter) 
contained in various samples of milk. 

lactone. A pungent volatile liquid occur- 
ring among the products of the destructive dis- 
tillation of lactic acid. 

X»actaca (Lat from lac, milk). To this 
genus of the Cichoraceous group of Composites 
belong the esculent L. sativa and the medicinal 
L. virosa. The former, which is the Garden 
Lettuce, is well known as one of the most 
agreeable and useful of salad plants.* The 
narcotic and sedative principles which exist in 
lettuces do not occur except to an infinitesijnal 
extent in the succulent young leaves that form 
salad ; but when the flowering stem is thrown 
up, the sap becomes milky and bitter, and its 
narcotic properties are then more fully deve- 
loped. The sedative effects of let tuctf. appear 
to have been known from the earliest times. 
The popular opinion respecting the propertied 
of these plants is maintained in our own- times 
: by the doggrel — 

for want of rest, 

Lettuce and cowslip-wine probatum at. 

Laotacarium. The inspissated milky juice 
of the Lactuca sativa, or common Garden Lct- 
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tuce. It possesses slight anodyne properties, 
and is sometimes used as a substitute fbac ftpiurn. 

Xmetnofto Acid. A peculiar a<hd, dis- 
covered by Pfeff in the juice of ths Lacticta 
virosa. It bears some resemblance to oxalic 
acid ; but differs from it in giving a green pre- 
cipitate with the protosalts of iron, and a brown 
precipitate with sulphate of copper. 

Laotnctn. A bitter crystalline resin ; the 
active principle of the wild Lettuce. 

teenna (Lat.). In Botany, a term applied 
in describing lichens, to denote one of the small 
hollows or pits on the upper surface of the 
thallus. Also a name given occasionally to 
the internal organ, commonly called an air-cell, 
lying in the midst of the cellular tissue of plants. 

Daaunar (Lat.). In Architecture, the ceil- 
ing, or the underside of the member of an 
order. Also the under side of the larmier or 
the corona of a cornice. The under side also of 
that part of the architrave between the capitals 
of the columns. The ceiling of any part in archi- 
tecture receives the name of lacunar only when 
it consists of compartments sunk, or hollowed, 
without spaces, or bands between the panels ; 
if it be with bands, it is called a laquear. 

Laoanose- (Lat. lacnnosus, from lacuna, a 
pit or cavity). In Zoology, when a surface has 
a few scattered, irregular, broadish, but shallow 
excavations. 

LMuitrlne Deposits. By this name the 
geologist means such deposits as have evidently 
been formed at the bottom of pools of fresh 
water. The deposits of lakes differ from those 
of rivers, not merely in ‘the fact that they are of 
finer material and slower accumulation, but that 
from the nature of the case there is a greater 
amount of chemical change connected with them, 
owing to the more regular and equable condi- 
tion under which they have been formed. In 
large lakes there is generally at one part a delta 
of coarBe rolled blocks and gravel where some 
river enters, but the floor of the lake is elsewhere 
coated with fine mini, slowly accumulating, and 
not unfrequently the floor is much influenced by 
organic causes, or by substances separated from 
chemical solution in the water ; of the latter 
kind are deposits of salt, gypsum, and other 
minerals from'the waters of salt lakes. Most 
of the well-known lake deposits are of tertiary 
date, but Borne older deposits of limestone near 
the coal measures and some marls may also 
bo regarded as lacustrine. It not unfre- 
quently happens that the ancient borders of 
lakes, known only by lacustrine deposits, may 
be traced with tolerable certainty in mountain 
districts. Marls are very common deposits in 
lakes, but the order of arrangement of the 
rocks is often very irregular. [Aqueous Blocks 
and Freshwater Deposits.] 

lacustrine Habitations. Under this 
name are described remains of human habita- 
tions of extreme antiquity, constructed by for- 
mer inhabitants of Europe ou certain lakes in 
Switzerland, Ireland, and elsewhere, and only 
recently brought into notice by archaaclogist 
and geologists. 
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The habitations in question formed villages, 
constructed entirely on piles in the, waters of 
the lakes, and communicating with the shore 
by causeways or bridges, and also on piles 
which were often of great length. They were 
thus entirely safe from land attack. In most 
cases they have been destroyed by burning, and 
the charred piles are the best indications of 
the position of the villages. In the water 
amongst these piles has been found a rich 
variety of almost every kind of material used 
by the inhabitants. Fishing implements, frag- 
ments of boats, and various articles in Btone 
and metal, might have been expected; but 
there are also remains of perishable objects, 
6uch as cloth, and even of loaves of bread re- 
duced to cinder. 

It is certain, from the evidence thus afforded, 
that there existed in various parts of Central 
and Western Europe races of men who had at- 
tained a certain degree of civilisation at a date 
long anterior to the most ancient local records. 
Who these were, whence they were derived, 
and how and when they became extinct, are 
problems yet unsolved. They preceded the 
existing races, but succeeded other peoples of 
whom we have records in the caves of England, 
France, and Belgium, and in the shell-heaps or 
kitchen-middens (Dan. kjokken-modding) of the 
shores of Scandinavia and Scotland. 

ladaoum (Lat; Gr. \6Zav >ov or khhavov). 
A resin which exudes from the Oistus creticvs, 
a shrub which grows, as its name implies, in 
Crete. In the time of Dioscorides it was col- 
lected by combiDg the beards ot the goats which 
browse on the plants. 

ladder (A. -Sax. hlsedre). The framing 
used in scaffolding to mount from one stage 
to another. Ladders are usually made of a 
tree split down the middle : the two halves 
are then placed about one foot apart, and are 
kept in their position by the rounds or rings 
which form the foothold ; they are placed about 
one foot from centre to centre. In mines, the 
sides arc made occasionally of wrought timbers, 
but sometimes of wrought iron. 

Ladder. On Shipboard, a set of wooden 
steps affording access between the several decks. 
There are several in a large ship, distinguished 
in name by their purpose or by the part of the 
vessel in which they arc situated ; that leading 
down from the quarter-deck is the companion 
ladder ; accommodation ladder is a temporary 
flight of steps placed against the outside plank- 
ing of a ship to furnish an easy entrance from 
boats. Ladder-ways are the square openings 
cut in the decks for the insertion of the ladders. 

DaHiea f Slating. A size of slates, 16 inches 
long by 8 inches wide; 222 such slates are 
needed to cover one square of roofing. 

lady (A. -Sax. hlifdige). This title pro- 
perly belongs to the daughters of all peers 
above the rank of a viscount ; and is extended, 
by courtly, to the wives of knights of every 
degree. (For the origin of the word, see Max 
MfiHei, Lectures on Language^ second series, 
p. 26o.) 
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lady-day. In the Calendar, the 25th of 
March, being the Annunciation of the Virgin 
Mary. It is one of the immovable festivals 
of the church, having relation to Christmas, or 
the day of the nativity of Christ, which it pre- 
cedes by nine months. 

Inmodipods (Gr. hat fids, throaty rods, 
foot). The name of an order of Crustaceans, 
in which the head is confluent with the 
first segment of the thorax, and supports the 
four anterior feet The Leemodipods are the 
only Malacostracans with sessile eyes, and in 
which the posterior extremity of the body 
exhibits no distinct branchiae. The females 
carry their ova beneath the second and third 
segments of the body in a pouch formed of ap- 
proximated scales. All the species are marine. 

laestrygones (Gr. A aiorpuydvcs). In the 
Homeric Mythology, certain gigantic beings, 
represented as keepers of sheep, on the confines 
of day and night, and ruled by a king named 
Antiphatcs. {Odyssey x. 83.) [Cyclopes; 

PHiEACIANS.] 

laevoracemlc Add. Racemic acid is a 
compound of two acids of the same compo- 
sition, but having opposite effects on a ray of 
polarised light. One of these acids twists the 
ray to the right, and is hence called dextro- 
racemic acid ; the ordinary tartaric acid of 
commerce is this substance. The other twists 
it to the loft, and is therefore termed loevo- 
raccmic acid. 

laevotartarlc Acid. [Ljevoracemic 
Acid.] 

lagan. [Flotsam.] 

lagenarla (Lat. lagena, a bottle). The 
Bottle or Club-shaped Gourds are names given 
to varieties of L. vulgaris. The genus belongs 
to the Cucurbitaccee, and consists of annual pu- 
bescent herbs, with heart-shaped leaves,' white 
monoecious flowers, and flask-shaped fruit, which 
when mature become woody pepos. They arc 
found in the warm parts of Asia and Africa. 

lagetta (Lngetto, the native name). The 
Lace-bark tree of Jamaica is L. lintearia, the 
inner bark of which consists of numerous con- 
centric layers of fibres, interlacing in all direc- 
tions, and thus having a considerable resem- 
blance to lace. The bark is made into bonnets, 
collars, and other articles of apparel, and was 
formerly made into thongs and whips for flog- 
ging negroes. 

lagging of the Tides. In Terrestrial 
Physics, a phenomenon of the tides, consisting 
in the irregularity of the lengths of the suc- 
cessive tide-days or intervals of the occurrence 
of high water at any particular place, and 
caused by the combined action of the sun and 
moon on the ocean. If the tides were caused 
by the moon’s attraction only, the intervals 
between two successive arrivals at the same 
lace of the same vertex of the tide-wave would 
e the lunar day, that is, the interval between 
two successive arrivals of the moon at the same 
meridian. In like manner, if the tides were 
caused by the sun’s attraction only, the tide- 
day would be of the same length as the solar 
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day. In consequence of the moon's revolution 
about the earth in the same direction as the 
diunxal rotation, the lunar day is longer th an 
the solar ; and the actual or lunisolar tide being 
the result of the superposition of the two tides 
caused by the sun and moon respectively, it 
follows that from the time of coincidence of 
these two tides the actual tide-day (reckoned 
in mean solar time) will become longer and 
longer, until the moon has completed a quarter 
of a revolution, after which the lunar wave will 
fall back on the next following solar wave, and 
the tide-day will become shorter and shorter 
during the next quarter of the moon’s revolution, 
and the coincidence will again take place when 
a semi-revolution is completed. This alternate 
acceleration and retardation of the tidal in- 
tervals is called the priming and lagging of the 
tides , and is most remarkable about the time 
of new and full moon. [Tides.] 

laggings. The planking that % forms the 
actual surface of a centre of an arch, and which 
is intended to receive the voussoirs. The term 
is also applied to the covering put round a 
cylinder of a steam-boiler, in order to prevent 
the radiation and the consequent waste of 
heat ; the laggings are in these cases of wood, 
and they enclose a layer of felt or other non- 
conducting substance. 

lagomys(Gr. hay us } a hare ; fids, a mouse). 
The generic name of certain Rodents, called 
rat-hares , now peculiar to Siberia.* They dif- 
fer from the hares proper in having moderate- 
sized ears, legs nearly equal, clavicles nearly 
perfect, and no tail. The fossil bones of a 
species of Lagomys have been discovered in 
the osseous breccia of Corsica and in England. 

lagonlte. An earthy mineral of an ochre- 
ous yellow colour, found as an incrustation at 
the lagoons of Tuscany. 

lagoon (Lat. lacuna, a pit or hole ).’ The 
name given particularly to those creeks along 
the coast of the Adriatic, which are formed 
by water running up in the land. In some 
places they are deep ; but generally they are so 
shallow as to emit noxious exhalations. They 
contain many islands ; on sixty of which the city 
of Venice is built. Towards the sea these islets 
are secured by dams, either natural or artificial. 

lagophtbalmia (Gr. hay <6s, a hare , and 
6<p6ahfi6s, an eye), A disease in which the eye 
cannot be closed. Sometimes it is a paralytic 
affection, but sometimes it depends upon en- 
largement of the eye; it is also occasionally 
connate. The term has reference to the notion 
that hares sleep with their eyes open. 

lagopus (Gr. hayus, a hare ; rots, afoot). 
The generic name of those birds of the grouse 
tribe which have a round or square tau, and 
whose toes are feathered as well as the legs. 

lagostoma (Gr. hay 6s, and aropa, the 
mouth). The harelip. 

lagothrix (Gr. haryds ; ffpfg, hair), A 
genus of South American or Platyrrhine mon- 
keys, characterised by their round head, a 
thumb on the anterior hand (a characteristic 
which distinguishes them from Attics), and the 
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tbit partly naked. The grison, or adorer-haired 
monkey, is a species of this genus. 

lagraare'i Theorem. This theorem 
enables us to develope any function of y in a 
series according to x, when y is an implicit 
function of x and s in virtue of the given 
relation y s + x Q (y). It is thus expressed : 

F(y)-F(*) + JV). *(*).? 

Tin's theorem was subsequently generalised 
by I#place to embrace the case where 

y«/[*+**(y)]- 

To obtain Laplace’s theorem it is merely 
necessary to replace, in Lagrange’s, z by f {z). 
Lagrange gavo his theorem in the Mem. dt 
V Acad, des Sciences 1768 ; Laplace gave his in 
the M&canique Celeste. 

Lagrlmoso (Itah). In Music, a direction 
to the performer, when appended to a piece of 
music, denoting that it is to be performed in a 
weeping, plaintive manner. 

Lnlrd. A Scottish term, applied, as Libb 
remarks, to * a landed gentleman under the 
degree of a knight;’ it is regarded by many 
philologists, as originally equivalent to Lord. 
Anciently the title of laird was given only to 
those proprietors who held immediately of the 
crown ; and this distinction is still preserved in 
the Highlands. The designation tiem t corre- 
sponding to laird and rendered by it, is given to 
no one whose property is not worth two or three 
hundred per annum, while it may be withheld 
from a man whose rental extends to as many 
thousands ; because the former acknowledges no 
superior under the king, while the latter does. 

Laftt y (Gr. \a6s, people). The great body of 
the people, as opposed to those who are set 
apart for the celebration of Divine worship 
— the clergy. This distinction is plainly ob- 
served in the writers of the third century — 
Origen, Cyprian, and Tertullian. The word 
laity is properly a general name for the people ; 
in the writings of the Fathers 3«o m*of, seculars , 
tfiiwroi, private men. And Aatjcof, laymen t are 
used indifferently to express this class. 

Lake* A compound of alumina with the 
red colouring matter of certain animal and 
vegetable substances. Sometimes the term lake 
is indiscriminately applied to all compounds of 
alumina and colouring matter. 

Lake Dwellings. [Lacustrine Habita- 
tions.] 

L*kea (Lat. lacus). Sheets of water occu- 
pying depressions on that part of the surface of 
the earth not covered by the waters of the 
ocean. Lakes differ from inland seas in not 
communicating with the ocean except by a 
river. They differ from pools and ponds not 
only in being larger, but in having dtfluili 
banks and permanent limits. 
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Lakes occur at all levels, from that of the 
Dead Sea, nearly 1,400 feet below the ocean, to 
that of Titicaca, 1,300 feet above it. Near the 
former is the Lake of Gennesareth, 700 feet 
above the Dead Sea, but also 700 feet below 
the Mediterranean level. The waters of this 
lake are generally sweet, cool, and refreshing, 
though several salt springs enter it at various 
points. The bed is a lower platform of the 
Jordan valley. 

Lakes are for the most part only moderately 
deep, but there are important exceptions. They 
vary in dimensions from the small lakes of 
Scotland or England to Lake Superior with 
its area of upwards of 40,000 square miles. 
Although lakes are generally fresh, some are 
loaded with saline and other foreign minerals 
to the extent of nearly one-third of their whole 
contents. In these cases the prevailing ma- 
terial is not common salt, but chiefly chloride of 
magnesium. Lakes exist in all countries, and 
even in most parts of them, so that their number 
is almost infinite ; but the principal examples 
are generally in groups connected with the 
great drainage systems of the countries in which 
they occur. The principal groups of lakes in 
the various large tracts of land are noticed 
under the names of the different countries in 
which they are found. 

The origin of lake basins in mountain coun- 
tries has recently been a subject of discussion 
among geologists. On the one hand, they have 
been attributed entirely to the eroding power 
of water and ice, but chiefly to the latter; and 
on the other hand, to clefts and fissures pro- 
duced by mechanical violence during the ele- 
vation of the mountain chains. 

Lake Xron-ore. A Bog iren-ore, found in 
the northern parts of Finland and in Sweden, 
in the neighbourhood of reed-banks and on the 
slopes of the larger and deeper lakes. [Brown 
Iron-ore.] 

Lallatfton (Lat. lallare, to sing lullaby ). 
The imperfect pronunciation of the letter r, 
which is made to sound like l ; hence also the 
term lambdacismus. 

Lama. Among the Mongols, a title given 
to priests in general ; among the Calmucks, to 
the higher classes of priests only. The Dalai- 
Lama (i. e. Great Lama) is honoured by various 
tribes of Tartaric descent as the representa- 
tive of divinity, or rather as a real divinity 
dwelling on the earth. This personage reside* 
at Lassa in Thibet, and pilgrimages are madfe 
to his residence by the inhabitants of many 
distant regions of Tartary. He is now chiefly 
dependent, in a political sense, on the Chinese 
empire. When the actual Dalai-Lama dies, his 
spirit is supposed to seek another body in which 
to be bora again ; and the new Dalai-Lama can 
only be discovered by a certain favoured class 
among the priests. The worshippers of the 
Dalai-Lama also pay peculiar reverence to two 
other subordinate Lamas (Teeshoo and Tam- 
naut Lama). They are distinguished by the 
title of Yellow Caps : the li<d Caps , another 
sect in Tartary, are under three other Lamas, 
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styled the three Shamonars. See Hue and 
Gabet’s Travels in China and Thibet , an inte- 
resting but perhaps not altogether trustworthy 
work. 

Kamo, MatH^ or Gljanuu The name of 
a species of die camel tribe peculiar to South 
America. [Aughbnia.] 

Lunantln. The name given by French 
naturalists to the manatee or sea-cow. £Mav4- 

TUSr] 

Lambdoldal Suture* The union of the 
parietal with the occipital bones ; shaped in 
man something like the Greek letter A or 
lambda . 

lamella (Lat. dim. of lamina, a •plate of 
metal). In Botany, the foliaceous erect scales 
appended to the corolla of many plants, as in 
silenc ; also the gills forming the hymenium of 
an agaric, and the plate or thin part found at 
the end of many styles. 

lamelllbranolilatea (Lat lamella, and 
branchiae, gills). An order of Acephalous Mol- 
luscs, comprehending those which have the 
gills in the form of large semicircular layers 
disposed symmetrically, two on each side. 

lamelUcorim (Lat. lamella ; cornu, a 
horn). The sixth and last section of Penta- 
merous Coleoptera of the system of Latreille, in 
which the antennae are insorted into a deep fos- 
sula under the lateral margin of the head. These 
antennae are always short, usually consisting of 
nine or ten joints, and always terminated in a 
club usually composed of the three last, which 
are lamellar; sometimes flabelliform, or disposed 
like the leaves of a book, opening and closing 
in a similar way ; sometimes concentrically 
contorted and fitting into each other, the first 
or inferior then being semi-infundibuliform. and 
receiving the others ; and sometimes arranged 
perpendicular to the axis, and forming a sort of 
comb. 

The body is generally ovoid or oval, and 
thick. The exterior side of the two anterior 
tibiae is dentated ; and the joints of the tarsi, 
with the exception of those of some males, are 
entire, and without brush or pellet beneath. 

The anterior extremity of the head most 
commonly projects, or is dilated in the manner 
of an epistome. The mentum is usually large, 
covers the labrum, or is incorporated with it, 
and bears the palpi. The mandibles of several 
ure membranous, a character observed in no 
other Coleopterous insects. The males fre- 
quently differ from the females, either by pro- 
minences on the thorax or head in the form of 
horns or tubercles, or by the largeness of their 
mandibles. 

This family is very numerous ; and is one of 
the most beautiful of the order for size of body, 
and the variety of forms exhibited in the head 
and thorax, and frequently also for the splendour 
of the metallic colours which ornament the 
species feeding on living vegetables. The other 
species, however, feeding on decomposed vege- 
table matter, are usually of one black or brown 
hue. Some of the Coprophagi, however, do not 
yield even in this respect to the former. They 
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are all furnished with wings, and their gait is 
heavy. 

Thq body of the larva is long, almost semi- 
cylindrical, soft, frequently rugose, whitish, 
and divided into, twelve annuli, with six 
squamous feet: the head is squamous, and 
armed with stout mandibles. Each side of the 
body is furnished with nine stigmata or breath- 
ing pores. Its posterior extremity is thicker, 
rounded, and almost always doubled under it ; 
so that the ^ack being arcuated or convex, the 
animal cannot extend itself in a straight line, 
crawls badly on a level surface, and falls back- 
wards or on its side every instant. 

Some of them require three or four years to 
become pupae : they construct iD their place of 
residence an ovoid shell, or one resembling an 
elongated ball, composed of earth or the remains 
of substances which they have gnawed, and the 
particles of which are cemented by a glutinous 
matter produced from their body. Their ali- 
ment consists of the dung of various animals, 
mould, and the roots of vegetables (frequently 
suoh as are necessary to man), of which they 
sometimes destroy immense quantities, to the 
great Joss of the cultivator of the soil. 

XiamelUros train (Lat. lamella, and ros- 
trum, a beak). A tribe of swimming birds, 
the fourth in the system of Cuvier, compre- 
hending those in which the margin of the 
beak is furnished with numerous lamellae 
or dental plates, arranged in a regular series, 
as in the swan, goose, and duck. The birds 
comprised in this family pass most of their time 
in tne fresh waters. Some come on shore to 
graze; others feed on aquatic plants, insects, 
vermes, or small fish, and reptiles, which their 
long neck enables them to reach or seize with 
facility. Some of the species dive in quest of 
their prey, and can remain a considerable time 
under water. All the Lamellirosters of Cuvier 
were comprised in the great genus Anas of 
I Linnaeus. 

Lamia (Lat. and Gr.\ An imaginary being, 
concerning which many superstitious notions 
were prevalent among the Greeks and Romans ; 
sometimes represented as a species of mon- 
strous animal, sometimes as a spectre or vam- 
pire. The Lamiae of Pliny are animals, with 
the face and head of a woman and the tail of a 
serpent, inhabiting the deserts of Africa. Ac- 
cording to mythologists, the first Lamia was a 
daughter of Neptune or Belus, who seizes and 
devours new-born infants in their cradles. In 
the story of Machates and Philemon (from which 
Goethe has borrowed his ballad of the Bride, of 
Corinth), a young man is represented as marry- 
ing a Lamia, or Empusa, who sucks his blood 
at night. A similar tale occurs in the Life 
of Apollonius of l)/ana by Philostratus. The 
Christian superstition of incubi, and the Orien- 
tal belief in vampires, seem to bear marks of 
the same origin. 

lamlaoeae. [Labiatje.] 

lamldse. The subdivision or family of 
Lamina, in which the sides of the thorax are 
either smooth and rounded, or luberculntc, 
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rugous, or spiny, but not furnished with movable 
tubercules or spines. 

Xrtkmlnae. A tribe of Longicom beetles, 
distinguished, according to Latreille, by their 
vertical head; filiform palpi, whose terminal 
joint is more or less ovoid and tapers to a 
point ; maxillae with the outer lobe slightly 
narrowed at the end ; antennae frequently 
setaceous and simple ; and thorax, exclusive 
of the lateral spines or tuborculcs, nearly 
equal throughout. Some species are apterous, 
a modification which occurs in no other tribe of 
Longicorn beetles. 

Xiamlnae Borsalea (Lat. lamina, a plate 
of metals and dorsum, the back). The two 
parallel ridges which in the embryo of fishes 
coalesce and form the neural axis and the 
rudiments of the chorda dorsalis , are termed 
lamina dorsales. The lamina ventrales are 
downward extensions of the same layer, to in- 
clude the viscera and the nutrient yolk. These 
latter, when they coalesce below, form the ex- 
ternal (serous or tegumentary) layer of the 
yolk sac. 

laminaria. (Lat. lamina). A genus of 
olive-spored Alga, the type of the order Lami- 
nanacea. Some of the species are of immense 
size, such as L. digitata and bulbosa t which 
with L. saccharina are brought away as hygro- 
meters by the visitors to our sea-coasts. They 
yield an enormous supply of seaweeds for the 
preparation of manure or kelp, and delight 
chiefly in the colder seas of the North. 

Xiamlnarltes. A term applied by Brong- 
niart to a species of fossil fueus found in the 
secondary strata of Aix, near La Rochelle. 

Lamlum (Lat.). A genus of Labiata of 
which several species occur wild in this country, 
and are commonly called Dead Nettled. They 
are weeds of hedges and cultivated land. 
"Lammas Say. In the Calendar, August 
1. Dr. Johnson supposes this term to be a cor- 
ruption of Lattermath , which signifies a second 
mowing of grass. Others derive it from a cus- 
tom which once prevailed in some parts of Eng- 
land, of bringing a lamb alive on this day into 
the church at high 'mass . Others again derive 
it from a Saxon term signifying loaf-mass , so 
named as a feast of thanksgiving for the first 
fruits of the corn. 

3bamp (Gr. Xoftirds). The general term for 
the contrivances used in producing artificial 
light from the combustion of inflammable 
liquids. The peculiar applicability of oil to 
the production of artificial light, which could 
not fail to be discovered at a very early period, 
rendered the use of lamps universal among 
the nations of antiquity. The Egyptians, He- 
brews, Greeks, and Romans, vied with each 
other in the construction of the^e instruments ; 
and the specimens of some that have been 
transmitted to our times di-play much taste 
and elegance of design. It would seem, how- 
ever, that they confined themselves to external 
embellishment ; for it is only within the last 
century that any material improvement was 
efibeted in construction. 
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The most simple lamp consists of a vessel 
containing oil, and having a depression or spout 
on one side, holding a wide capable of imbibing 
the oil by capillary attraction. The oil thus 
raised through the wick, when ignited, is so 
heated as to be converted into vapour, which 
vapour, in a state of combustion, constitutes 
the flame of the lamp. To render air accessible 
to every part of the flame so as to insure perfect 
combustion of the oil, is an essential object in. 
modem lamps ; and in this respect the texture, 
materials, form and dimensions of the wick, are 
matters of much importance. If the wick be 
too large, the carbon remains unbumt in the 
interior of the flame, and produces smoke ; and 
if the wick be too small, the light will be defi- 
cient. These inconveniences had been long 
observed, and many attempts made to remedy 
them ; but it was not till the year 1780, when 
M. Argand invented the burner which bears 
his name, that l^mps came into general domestic 
use. The principle on which the superiority 
of this lamp depends is the admission of air 
into the centre as well as to the exterior of 
the flame. This is accomplished by the use of 
a hollow circular wick, capable of being raised 
and depressed in the oil-tube, by rack work, so 
as nicely to adjust its height to the wants of 
the flame, while at the same time a copious 
supply of air is insured by the application of 
a glass cylinder or chimney, upon- the due 
height and dimensions of which much of the 
perfection of the lamp depends. 

Many modifications of the original Argand 
lamp have been invented, but the tubular wick 
and chimney are in almost all cases preserved. 
The leading improvements in the modern Ar- 
gands relate principally to the position of the 
oil chamber, which, instead of being above or 
on a level with the burner, as in the fountain 
and sinumbral lamps, are now transposed to 
the foot or stand of the lamp, from which the 
wick is duly supplied by the pressure of a 
spring, which is occasionally wound up. In this 
way the inconvenience of the shadow of the 
oiJ -holder is avoided. By the use of high and 
comparatively narrow chimneys, the draught of 
air is so increased as to admit of the smokeless 
combustion of several vegetable and coarse 
animal oils. By similar contrivances lamps 
have been adapted to the combustion of oil of 
turpentine (camphine), paraffine oils, naphtha, 
and other analogous hydrocarbons; but the 
danger arising out of the ready inflammability 
and volatility of such oils, and their almost 
invariable tendency to Bmoke and throw off 
flocks of carbon, and exhale disagreeable odours, 
are circumstances which have of Into tended to 
throw them into discredit. 

In the chemical laboratory, and in certain 
artists’ workshops, a variety of lamps are re- 
sort I'd to as sources of heat: in these, common 
alcohol, methylated spirit, coal Baa, and i 
other fuels, are economically ana eoaveuienily 
consumed. [Gxs FiTTcras.] 

For simplicity of construction and regularity 
of action, the moderator lamp, invented by M. 
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Franchol in 1836, is undoubtedly the best. In the male, which is destined to be attracted by 
this lamp the oil, which is contained in a cylin- this luminosity, has his head almost entirely 
drical vessel usually forming the foot of the occupied by his largely developed eyes, and not 
lamp, is raised to the apex of the Argand wick produced in the form of a snout. The luminous 
by means of a piston acted upon by a spiral j property of the glow-worm is confined to the two 
steel spring. The flow of oil takes place through or three terminal segments of the flattened 
a narrow tube, which is more or less choked by abdomen, which differ in colour from the rest, 
a conical wire rising and falling in the tube and are usually yellowish or whitish; this 
with the piston itself. When the piston is at character is peculiar to the true glow-worms, 
the highest point of its range, and when conse- and announces their phosphorescence. The 
quently the column of oil to be raised is shortest light diffused by the glow-worm is of a lambent, 
and the spring exerts its greatest power, the electric, greenish colour: the insect can vary 
thicker part of this wire produces the maximum or suspend its luminosity at wilL The light- 
obstruction in the tube ; but, on the" other liand, emitting segments preserve their peculiar pro- 
when the piston is near the bottom of the perty for some time after being separated from 
cylinder and consequently the spring has be- the rest of the body, and manifest it even in 
come relaxed and the column of oil is higher, vacuo or when immersed in gases which are 
the thin part of the wire only is engaged in the not supporters of combustion, 
tube, which consequently offers a smaller ro- In a second division of Lampyridce the As- 
sistance to the flow of the oil. males are not luminous, but are provided with 

lamp, Safety. [Safety Lamp.] wings ; the head is exposed, and is mostly pro- 

lampadephoria (Gr. a carrying of duced in the shape of a snout; the thorax is 
torches). A torch race, celebrated several times widened posteriorly, with pointed lateral angles, 
a year at Athens. The work of training the The elytra, in several, expand posteriorly, 
runners was ono of great expense, and was whero they are sometimes strongly dilated or 
classed among the Liturgies [which Bee]. In rounded, especially in the females. To this 
this race each runner had to carry the torch group belong the genera Lycus, Dictyoptera , 
unextinguished over an appointed extent of and Omalisus. 

ground, and hand it on to another. From this, lampyrinse (Gr. \a/j.irvpls). A Linnaean 
Lucretius has derived his metaphor for human genus of Coleopterous insects, which constitutes 
life: the type of the present tribe of the soft-skinned 

Et quasi cursorea vital' lampada tradunt. or Malacodermous Serricorns in the system of 

There are, however, difficulties in explaining Latreille. This tribe is characterised by the 
the details of this race, which can only bo ac- enlarged termination of the palpi, or at least 
counted for by supposing that several bands of the maxillary palpi ; by their soft, straight, 
ran at the same time, and that those which depressed, or but slightly convex body ; and by 
carried the torch unextinguished to the end the thorax, sometimes semicircular, at others 
wvre winners above those in which any one of nearly square or trapezoidal, and projecting 
the runners suffered it tx) go out. (Smith’s Die- over the head which it either wholly or pax- 
t ion ary of Greek and Roman Antiquities , s.v.) tially covers. The mandibles are usually small, 
lampadite. A variety of cupreous man- and terminate in a slender, arcuated, very acute 
ganese, found at the mines of Schlackenwald point, which is generally entire. The pcnulti- 
in Bohemia, and named after Lampadius, the mate joint of the tarsi is always bilobate, and 
Saxon metallurgist. the terminal claws have neither dentations nor 

lampblack. Finely divided charcoal. It appendages, 
is the soot obtained by the imperfect combus- The females of some of the Lampyrine tribe 
tion of resin of turpentine ; this is burnt in are apterous, or have but very short elytra, 
chambers hung with old sacking, upon which and are luminous. All the Lampyrines^ when 
the smoke collects, and is from time to time seized, press their feet and antennae against 
scraped off. It contains about twenty per cent, their body, and remain as motionless as if 
of peculiar resinous products, water, and saline they were dead. [Lampyhid.®.] 
matter. Zaanarklte. A carbo-sulphate of lead, 

Sample Acid. A term given by Daniell found at Lead hills, Lanarkshire, 
to the acid produced by the slow combustion of lanate (Lat. lanatus, from lana, wool). Jn 
the vapour of aicohol and ether in the lamp Botany and Zoology, when a part is covered 
without flame : it is acetic acid modified by the with fine, very long, flexible, and rather curling 
presence of a peculiar hydrocarbon. hair, like wool. 

lampoon. [Satike.] Lancaster, Chancellor of the X>uohy 

lamprey. [Petromyzon.] of. The officer before whom, or before whose 

lampyrldae (Gr. \apnrvpls , a glow-worm), deputy, the court of the Duchy Chamber of Lun- 
A family of soft-skinned Serricom beetles, of caster is held. This court has special equitable 
the tribe LAMPYRiNiE [which see], characterised jurisdiction as to lands holden of the duchy, 
by antennae closely approximated at their base ; The office has long been a sinecure, and is not 
head concealed beneath the thorax, or produced uncommonly appropriated to a member of tho 


in the form of a snout; eyes of the mules large cabinet. 

and globular ; mouth small. In one division lancasterite. A native hydrate of mag* 
the abdomen of the female is luminous ; and i;esia, from Lancaster county in Pennsylvania. 
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> (Lat. lancea, Gr. \6yxn). A weapon I cised on land, either in tilling or mining tho 
consisting of a long shaft with a sharp point, soil. Now, as it is clear that the number of 
much used by the nations of antiquity, and also 1 persons which can be maintained in any 
by the moderns before the inventiod of gun- ! country is primarily to be referred to the rate 
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powder. The ancient lancea was a general 
term for missile weapons or javelins : the pilum 
is termed lancea in Lucan : — 

Cujua tortamanu commisit lanoea bellura.— (lib. vii.) 

The Macedonian phalanx and the Homan 
infantry, as well as the most barbarous nations, 
all considered the lance as one of the most 
effective weapons ; and even at the present day 


of agricultural production from the soil, and 
that, supposing a country imports no food, its 
population can be no more than the agricul- 
turists in the first place, and the largest number 
of persons, in the next, who can subsist on 
whatever remains after the necessities of the 
agricultural labourer are satisfied, the rate of 
production from the soil is the gauge of tho 
possible increase of population. And although 


it is still considered of great value, though it is j in a country like this, which has contrived to 
now borne by cavalry only. Almost all the j increase its population largely by the fact that 
armies of Europe have now regiments of ! it exchanges a portion of such among its mnnu- 
lancers , so called from the lance being the j facturos as it produces beyond its own wants for 
chief offensive weapon with which they are ! food from other regions, the existing population 
anned. r lhe lances in use among the Euro - 1 is probably much greater than comd be main- 
pean cavalry have a shaft of ash or beech wood j turned from the agricultural produce of the 
eight, twelve, or in some cases even sixteen feet ; islands, were the whole space as fully utilised 
long, with a steel point eight or ten inches in j as possible ; it is still, for obvious reasons, a 
length, adorned by a small pennon. [Cavalry.] matter of great importance to decide (as far as 

In the middle ages, the terms man-at-arms may be practicable) the rate of production from 

and lance were synonymous. To each man-at- 1 ' ' ’ ’ “ 

arms was allotted a certain number of horses 
and attendants, such warrior with his followers 
being then classed as a lance foumie. This 
establishment varied at different periods from 
three to ten horses. (Hewitt’s Ancient Armour 
and Weapons in Europe.) 

Lance Corporal. In the Army, the lowest 
grade of non-commissioned officer. He is dis- 
tinguished by one chevron on the arm. 

Xianoeolate (Lat. lanceola, dim. of lancea, 
a lance). In Botany, a term applied to objects 
which are narrowly elliptical and tapering to 
each end, as the leaves, the petals, &c. 

Lanceolate. In Zoology, an animal or a 
part is so called when it is oblong and gra- 
dually tapering towards each extremity. 

Lancers. [Lance; Cavalry.] 

Land (Ger.). In its widest acceptation, 
this word is used to denote the solid matter of 
which the globe is composed, in contradistinc- 
tion to the liquid matter or water; but in its 
more restricted signification it is confined to 
arable ground. The latter is the legal meaning 
of the term ; and in this sense it is used in 
all original writs, and in all correct and formal 
pleadings. 

Land. In Political Economy. The earliest 
and most important questions which have 
occupied the attention of economists are those 
which are connected with the appropriation, 
the distribution, and the cultivation of the soil. 

While some kinds of labour are occupied in 
the developement of useful qualities from raw 
materials, others with the transfer of commo- 
dities from buyers to sellers, and others in 
promoting and securing the effectiveness of 
labour itself, that kind of labour which pro- 
vides first the raw materials of human existence 
and next those of comfortable existence, occu- 
pies a prominent position for consideration. All 


land, and the causes, if any, which hinder or pre- 
vent a larger increase. So vital was this question 
to the earlier economists, that the physiocrats 
of France considered it the first duty of govern- 
ment to developc in every possible way the 
production of necessaries and utilities from the 
soil, even if tho encouragement given should 
interfere with or check manufacturing and com- 
mercial energies ; and so strongly was Adain 
Smith’s mind tinged with the reasonings of 
his friends Turgot and Du Quesnay, that In* 
endorsed in great measure the opinions which 
the French economists originated. The view, 
no doubt, is erroneous ; but as the standing 
point of Adam Smith’s enquiry was the pro- 
portion subsisting in communities between pro- 
ductive and unproductive consumers, the error 
was natural, and, on the hypothesis of free 
exchange, harmless. 

In order that agricultural produce should be 
derived from land at all, security of tenure is 
of fundamental necessity. It is clear that as 
labour exercised on the cultivation of the soil 
has a prospective and not an immediate return, 
the labour will not be exercised at all unless 
the fruits of labour be secured to the agent by 
which the labour is set in motion. Hence 
where there is no government, no order, and no 
protection to person and property from theft or 
rapine, agriculture ceases ; and where protection 
is accorded uncertainly or capriciously, there, 
pari passu, the energies of labour are diminished, 
and the developement of the art of agriculture is 
seriously checked. Similarly, where the tenancy 
of the cultivator is precarious, or the interference 
of landlords vexatious, or the action of an ad- 
ministration is unfair, it will be found that 
agriculture languishes, or that out of its many 
branches of industry those only are prosecuted 
with energy in which the capitalist or labourer 

those materials nf fnnrl r'T I * S ftble to Becure to himself the Ulldimillished 
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qnence of injudicious conditions in a lease, or of 
absence of security as to tbe return of capital 
laid oyt in improvements, the profit of which 
cannot be obtained certainty under the terms 
of a tenancy at will — that, the selection of stock 
may be made with great precision and care, but 
that the produce of cereals may be far below 
that which might be obtained by the concession 
of more liberal terms to the tenant. In short, 
the very same element of uncertainty which 
is fatal, when absolute, to agricultural energy 
altogether, operates in its degree when any risk, 
due either to unfairness or caprice, is incurred 
by the tenant. No one who has ever thought 
or written about agricultural economics has 
failed to discern that the highest rate of agri- 
cultural produce is inconsistent with a precarious 
tenure, and that it can be secured only by such 
a lease as guarantees the tenant the full benefit 
of all the labour and capital which he may 
find it expedient to introduce upon his holding. 

Tenure of Land . — The kind of tenure pos- 
sessed by the occupier of the soil is of great 
significance in comparing the actual and pos- 
sible rate of production. Ownership in fee, 
that is possession in the fullest sense and with 
absolute powers of disposition, is plainly the 
kind of property which will invite the largest 
amount of capital for the developement of na- 
tural resources* and for the increase of annual 
produce. 1 The magic of property,’ says Arthur 
Young, ‘ turns sand into gold ; * but precarious 
possession, or, as he calls it, a nine years’ lease, 

4 will turn a garden to a wilderness.’ It is an 
economical axiom, that unless a man has full 
power of disposition, with perpetuity of interest 
in any possession, he will not be very hearty in 
improving what his feelings tell him is a mere 
precarious and temporary estate. This, aB we 
know, applies to building houses, to planting 
and draining, or to otherwise beautifying 
property. And if a long term of years, far 
exceeding the possibility of any individual’s 
life, is not a sufficient stimulant for the highest 
and fullest improvement of the soil, a life estate 
will be a still weaker inducement for the per- 
manent outlay of capital. And as by far the 
largest part of the soil of this country is held 
for life, it is reasonable to conclude that the 
application of capital to the soil is crippled and 
hindered, and that if there were a general 
substitution cf estates in fee for estates for life 
with remainder in fee, the course of agricul- 
tural science would be more rapid, and the 
application of capital more bountiful and con- 
tinuous; and land being more freely offered 
for sale, a larger number of persons would 
devote their accumulations towards its 1 full 
improvement. Under existing circumstances 
landlords cannot and tenants dare not improve, 
the former because the settlement of estates 
almost invariably involves great indebtedness, 
and the latter because they have no security 
that, they will not have to pay interest on their 
own capital. 

Division of Land . — In early English econo- 
mical history, tho feudal baron was the ultimate 
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lord over all his tenants, as the king was over 
all his barons. This lordship, however, was a 
dormant right, called into activity only by the 
occurrence of escheat, i.e. by the failure \>f 
heirs or the operation of a feudal forfeiture 
on the part of the tenant. Pending such h 
contingency, the freeholder was secure in thi 
possession of his estate, and after the statute 
Quia Emptores (1290) had full power of alien- 
ation, and thus the freeholders of the various 
manors were generally very numerous. They 
became more numerous and far more powerful 
during the fifteenth century, having to all ap- 
pearance thriven on the civil wars; and the 
English yeomanry were characteristic of this 
country up tt> and long after the Restoration. 
But the invention of strict settlements, and 
the gradual accumulation of land in few 
hands, the fruit of the ingenuity of the 
two conveyancers, Bridgman and Palmer, 
left nQ opportunity for the division of land 
among other than the wealthiest classes of 
society, when the yeomanry became gra- 
dually extinct. Anything more, however, than 
a bare statement of the process by which the 
accumulation of real estate has been and is 
going on, would far exceed the limits of this 
article. It is sufficient to mention that the 
greater part of tbe land of Great Britain is 
said to be possessed by not more than thirty 
thousand persons, and that the number is 
rapidly diminishing. It cannot be doubted 
that such a state of things is full of economi- 
cal evils, and perhaps of political danger. 

Value of Land. — Land, notwithstanding the 
expenses attending its conveyance, always re- 
presents at present the largest number of 
years' purchase, or, what is in effect the same 
thing, the lowest rate of interest. This was 
not always the case. In the middle ages land 
was commonly sold at ten years’ purchase, and 
from the time of the Reformation to the begin- 
ning of the eighteenth century was seldom 
worth more than twenty, and commonly only 
fifteen, years’ purchase. Its rise in value is 
due to many causes. The most obvious is tbe 
large increase in rent for the same parcels of 
land during the last fifty years. It is probable 
that rents have more than doubled within the 
present century, and there is reason to believe 
that the rise in rents is still progressing. Part, 
therefore, of the increase is due to the pro- 
spective advantages of ownership. The scanty 
amount of land in the market, and the number 
of persons who, having accumulated wealth, are 
eager purchasers of land, is another cause for 
a factitious price. Something, too, must be 
allowed for the political and social influence 
which in all countries is appended to the visi- 
ble possession of the soil, and which in some 
cases operates so prejudicially to public in- 
terests in preventing the distribution of en- 
cumbered estates. But it would be a great 
error to confound, as is constantly done, the 
low rate of profit obtained from land as an 
investment, with the rates of profit derived 
from the abundant application of capital to 
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land already purchased and cultivated. There 
are probably few natural objects from which, at 
the present time, larger actual rates of profit 
can be derived than from the cultivation of 
land, provided capital be freely and judiciously 
employed. The very fact, that tho existing 
ana prevalent relations of landlord and tenant 
are not favourable to the full developement 
produce from land, gives a special advantage 
to the person who unites at once the position 
of owner, capitalist, and cultivator. 

Small and Great Farming.— Much time, pro- 
bably, has been wasted on the question whether 
the occupation of small or large farms is eco- 
nomically better and more profitable. The 
matter mu 9 t be decided by local or commercial 
considerations only. In this country, where 
capital is abundant, where farming is a special 
business, and where the landlord and tenant 
are more rigidly distinguished than in any other 
community, there is and will bo a natural 
tendency to large farming. Such a system 
has the advantage of requiring a proportion- 
ately less amount of dead stock for its opera- 
tions, and therefore involves a smaller outlay 
of capital in certain directions. On tho other 
hand, small farming may be in its way of a 
higher anti more careful character, and bo less 
wasteful -of the powers contained in the soil. 
The failure of a particular crop by the large 
farmer would be set down asa natural contin- 
gency ; but in the ease of a small farmer, an 
effort might be, and probably would be made, 
to substitute another crop for the failure, before 
it is too late to procure one. M. Michelet has 
dwelt with great distinctness and eloquenco on 
the untiring and devoted energy of the small 
French farmer. But in countries where capi- 
tal is scanty, manufactures few and dispersed, 
and commerce of secondary or little importance, 
a system of small farming upon permanent 
holdings becomes an economical necessity. It 
would be impossible to transfer tho English 
farming system to India, to France, or to 
Russia ;-and there can be no doubt that much 
of the miseiy and agrarian violence of Ireland 
is due to the fact, that a land system derived 
from English legal precedents and legal prin- 
ciples has been forced upon the peasantry, in 
place of the ancient and more natural tenures 
to which they were accustomed. 

Bate of Production from Land . — Very little 
information as to the comparative productive- 
ness of the soil in past and present times has 
hitherto been published, although the enquiry 
would have been of great historical significance, 
since it is manifest that the rate of production 
is the measure of population. From researches 
which have been carried on for some years 
past by tho writer of this article, it can be 
proved that the increase in the rate has been 
far more considerable than would have been 
imagined, except on an investigation of facts. 
It is, perhaps, not too much to say that the 
average produce of grain from well-cultivated 
land in the Lnited Kingdom falls little short of 
forty bushels the acre; including, that is to say, 


wheat, barley, oats, and the leguminous plants. 
In some parts of England it is, of course, vastly 
higher. The writer was informed by % friend 
— the present (1865) president of the British 
Association — that in one field which was pointed 
out to him on the eastern side of Suffolk, 
^ninety-six bushels of wheat were in 1864 
reaped to the acre; and the same authority 
further stated, that, conceiving there must be 
some mistake, he was assured on enquiry that 
the amount was not exaggerated. Now it is 
certain, as the writer can testify from the in- 
spection of many thousand farm accounts of 
the fourteenth century, that the rate at that 
time was little over twelve bushels an acre, the 
amount generally reaped on the American corn 
lands. Then the system of agriculture neces- 
sitated fallows, drainage was imperfect, stocks 
of cattle were small, weak, and slow in coming 
to maturity, and the mediaeval agriculturist was 
unprovided with artificial grasses, root crops, 
and artificial manures. The breed of horses 
was small, ill proportioned, and weak ; bo that 
the power used was expensive and inefficient. 
On tho whole, it may bo concluded that ten 
times the amount of produce, at the very least, 
is procured from areas equal to those devoted 
to agricultural purposes fivo hundred years 
ago ; that consequently ten times the number 
of persons can bo. maintained on the same 
surface, and that the rise in rents, probably 
eighty times over that of the same land, is due 
to tho enormously increased power of produc- 
tion which agricultural science has rendered 
possible. 

Law of Increase from, Land. — Mr. Malthus, 
in the course of his Inquiry into the Causes 
of Population, a work which forms an era in 
economical science, was led into a hasty 
generalisation, which he expressed in an awk- 
ward metaphor; namely, that population in- 
creases in a geometrical, food in an arithme- 
tical ratio, and that in consequence there were 
certain physical, pathological, and moral checks 
to population, in the absence of which the 
increase of mankind would soon outgrow tho 
means of subsistence. When the theory is 
corrected, the assertion amounts to this : That 
when the fertile or most fertile lands in any 
community are exhausted, the necessity for 
procuring food compels the cultivation of less 
fertile lands, and that the phenomenon of rent 
occurs ; the amount of rent being an index of 
the amount of pressure put upon population 
by the urgency of the demand for food. There 
is, therefore, this law traceable : That increased 
quantities of food are produced at a cost in- 
creased above the rate at which food was pro- 
duced before the demand arises, and that eveiy 
pressure put upon labour Ufr the means of 
subsistence, and met by a response, implies an 
equal return at a necessarily increased charge. 

This is not the place in whifeh to discuss the 
theory of rent [Rent] ; but it may be stated 
that a diminution in the cost of production 
does not necessarily imply a diminution iD 
rent, for as the taker of the soil at rent is 
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governed by precisely those motives which in- 
fluence any other person in any other calling, 
that is to say by the disposition to procure the 
average rate of profit on capital and wages for 
labour, any diminution in the cost of production 
(prices remaining stationary, or low prices in 
one department of agricultural labour being 
compensated by higher prices in another) wifi 
simply bring into play that competition for 
the use of land ‘which is followed by a rise in 
rent. It is, no doubt, a condition that the de- 
mand for articles the cost of producing which 
is diminished, should increase in the ratio of 
diminution in order that these effects should 
be produced on rent ; but there is no object in 
demand which, by its limited quantity and 
by the fulness with which it satisfies, on the 
condition of labour, so many demands, is so 
little liable to diminution in value, as a conse- 
quence of a diminution of cost in producing 
supplies, as the use of land. 

In fine, while, as a result of extended trade, 
the risk of scanty supply in the first necessaries 
of life is remote and problematical, the question 
whether the supply of some among the first 
conveniences of life, as for instance meat, is 
not unduly exalted by an unnaturally deficient 
rate of production, is one of great and imme- 
diate interest ; and with it must be taken the 
further question, how far this deficiency is to 
be ascribed to the causes indicated in the 
article, namely the peculiar tenure of land in 
this country, and the necessary absence of< 
many among the Btimulants to increased pro- 
ductiveness. 

Z>and v Distribution of. The land, or Bolid 
portion of the earth’s surface permanently above 
the level of the water surface, is distributed with 
great apparent irregularity, very large portions 
being collected in one part, and wide tracts of 
sea separating these from the other parts. Thus, 
for example, the area of land north of the equa- 
tor is very much larger than that which is on 
the south, and that on the eastern Bide of the 
Atlantic Ocean is much larger than that on the 
western side of the same great tract of sea. 

The whole surface of land is estimated at fifty- 
one millions of British statute square miles, 
more than three-fourths of which lies north of 
the equator. Of the temperate zones, the land 
is thirteen times greater in the northern than 
in the southern hemisphere. Of the whole' 
area occupied by land, only about one twenty- 
seventh part has water opposed to it in the 
opposite hemisphere. 

A very remarkable excess of water occurs in 
the hemisphere whose pole is the antipodes of 
the south-western extremity of England. An 
observer so placed as to see the whole of that 
half of the earth of which the south-western 
extremity of England is the pole, would have 
almost all the land in view, wlnle the opposite 
hemisphere would exhibit an almost unbroken 
water surface. This extreme difference of the 
two hemispheres is very remarkable. 

The most recent estimates of the relative 
proportion of land and sea are tlia&e of Sir 
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J ohn Herschel, who fixes the ratio at seven to 
eighteen. If the whole surface ef the earth be 
estimated at 100, there are thus 28 ports of 
land to 72 parts of water. 

Of -the whole land, estimated at fifty-one 
millions of square miles, one twenty-fourth part 
is detached land or islands, and the remainder 
(Australia being regarded as a continent) is 
continental 

Dand, Form of. There are many important 
general facts worthy of remark in reference to 
the form of land. Of these, the pyramidal ter- 
mination southwards of all the principal land 
is very remarkable. Africa, Australia, and 
South America, all exhibit this peculiarity in 
the southern hemisphere. Hindustan, Arabia, 
Malacca, in Asia ; Italy and Greece, in Europe ; 
and California, in North America ; afford similar 
examples in the northern hemisphere. There 
are few important exceptions. 

The indentations of coast lines are next in 
order among the phenomena of the form -of 
land. All the eastern coast of the North At- 
lantic Ocean is deeply indented in detail, while 
the western coast is little broken. Africa is re- 
markably free from bays and gnlfs, and con- 
trasts singularly with Europe in this as in many 
other respects. [Coasts.] 

The forms of islands are worthy of notice. 
Those adjoining great continental masses not 
unfrequently range parallel to the direction of 
the land. The British Islands, Madagascar, 
Japan, the islands of the Indian Archipelago, 
and the Kurile islands are examples. Islands 
absolutely detached are often in groups of de- 
finite form. The islands of the South Pacific, 
and some of those off Africa in the Atlantic, 
are instances. [Island.] 

The form of land in respect to elevation is 
another point for consideration. Mountains, 
Table Lands, and Valleys, all of which are 
referred to in special articles, exhibit the most 
marked varieties. [Steppes; Deserts ; Llanos. ] 
Very important general principles in Physical 
Geography are involved in the consideration of 
these questions. 

Dand Springs. Land springs are sources 
of water which only come into action after 
heavy rains ; while constant springs, which 
derh e their supplies from a more distant and 
deeper source, flow throughout the year. All 
springs owe their origin to rains. In the case 
of land springs, the water, when it sinks through 
the surface, is soon interrupted by a retentive 
stratum, and forms a spring, which ceases to 
flow soon after the cause which gave it birth has 
ceased to operate ; but the water which supplies 
constant springs sinks deeper gnto the earth, 
and accumulates in rocky or gravelly strata 
between impermeable beds; and when these 
are pierced, the water often rises above the 
surface. [Artesian Well.] 

Dand Steward. A person who has the 
care of a landed estate, and whose duties vary 
in different countries according to the mode in 
which landed property is managed. In 
land, where the landlord very commonly under- 
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takes to keep the buildings and fences of liis 
tenants in repair, the duties of the land steward 
are constant and multifarious ; while in Scot- 
land, where the buildings aftd fences are kept 
in repair by the tenant, the duties of the 
steward are limited to receiving the rents, and 
seeing that the covenants of the leases are duly 
fulfilled. In many parts of the Continent, and 
particularly in Italy, where the landlord is a 
partner with his tenant and shares the produce 
with hi in, the duties of the land steward, or 
fattore , as he is there called, are much more 
onerous than in Britain. 

land Tax. In Finance, a deduction, for 
the purposes of public expenditure, out of the 
profit derivable from the rent of land, or from 
its produce. Land taxes almost invariably 
form apart of the revenues of the king or of the j 
administration in all settled countries. In tho 


before) twenty -five per cent, on the gross 
rental. 

In the reign of James I. an attempt was 
made to effect a composition between the 
crown and the military tenants, on the basis 
of commuting the variable incidents of their 
tenure into a fee farm rent. The plan failed, 
not, it appears, because the terms of the com- 
position were unfair, but because a fundamen- 
tal feature in the scheme was the extension of* 
the same composition to the inferior tenants, 
whose dues were payable to mesne lords, but 
whoso payments on behalf of the lords should 
be made through the crown. With some rea- 
son, perhaps, the mesne lords felt that the 
security offered for their portion of the feudal 
incidents was of a somewhat problematical cha- 
racter, and the capricious imppsls of military 
tenure were suffered to continue. 


great majority of cases, they are of the nature j A heavy, but on the whole equitable, land 
of a tithe ; that is, the government takes a | tax took the place of the ancient system during 
variable portion of the produce either in kind the Protectorate. As at the Restoration tho 
or at a valuation of the produce, and sometimes acts of the government immediately preceding 
in addition to this form of the tax determines the re-establishment of the monarchy were nul- 
what kind of crop shall be grown either wholly lifted, on the quibble that Cromwell had not 
or partly on the land occupied by the cultivator, ] been a d<» facto king, and therefore not within 
as in India, where the growth of opium and j the statute of Henry VII., which gives legal 
indigo is enforced by such regulations. How- authority to de facto governments, the feudal 
ever objectionable may be the form or the incidents, not having been technically abolished, 
effect of such taxes, they are, generally speak- 1 were necessarily revived ; but being felt to be 
ing, a nceessity, there being no means in poor j intolerable, their abolition was determined on 
countries by which a revenue can be obtained in the parliament of Charles II. To save the 
except by a land tax in the case of the wealthier I rights of tho crown, and at the same time to 
part, of the community, and by a poll tax, and 1 give an equitable means of relief to the mili- 
some excise or customs duty on an absolute j tury tenants, it is clear that a tax or tithe 
necessary of life, as salt, which will be borne should have been imposed ; but the parliament, 
by the poorer classes. A land tax will be by a majority of one, and in defiance of tlu! 
found to exist in every European state, and is remonstrances of the members from the lead- 
a fundamental feature in the Indian revenue ing towns, abolished the feudal incidents, and 
system, where it is enforced by a legal maxim, compensated the crown by the grant of tho 
that the absolute and real ownership of the soil hereditary excise. In other words, tho Lmd- 
is the property of the monarch and, by impli- , owners emancipated their estates at the cx- 
ealion, of his successors, the actual owners being pense of the general community 1 
considered as occupiers paying, as the case may At the time of the Revolu/ion, it became 
be, a fixed or a variable rent. So ancient is necessary to support the uew establishment by 
tins theory of a land tax, that it is found in the some general sacrifice. Hence, while additional 
\T S ' , „ „ - . customs and excises were levied, it was no 

tor the effects of a land tax, the reader is longer possible that land should escape and 
referred to the article Taxation; at present, in 1693 (4 Wm. & Mary c. 1) a tax was im- 
it will be necessary only to trace the history j posed, for the first time since the Restoration, 
of the English land tax. In feudal times, on land. It must be remembered that it was’ 
tho fiscal necessities of the sovereign were .preceded by the hearth and the poll tax, as well 
supplied partly from the profits of feudal in- as by a variety of similar imposts. -The land 
cidenLs, as fines, reliefs, and the like ; partly tax was originally annual, and was assessed on 
from grants m parliament, consisting of contri- a voluntary principle. Hence it is said (and it 
butions from personal property under the name is difficult otherwise to account for the singu- 
of tenths, fifteenths, &c. ; partly from escuages, lar inequality of the present assessment) that 
originally compositions for military service on while the friends of the new establishment 
the part of tenants of the crown, and arbitra- rated themselves at the full amount of the tax 
nly imposed; but made liable to the discretion the Jacobites, too numerous to be affronted or 
of parliament by a clause in the great charter, even compelled to contribute to the real exi- 
rtquiring assent to their imposition. These goncies of the state, assessed their contribu- 
escuages were virtually a very heavy land tax, tions at low and even nominal amounts. Bo 
being (if we can trust the value given to a this as it may, the principle on which the 
knight s fee in the.tinie of Edward I., and its assessment was made remained unaltered- and 
identity with the same quantity in tho reign the rate at which a land tax is paid on the 
ot Henry II., rather more than a hundred years income of real estate, and the net proceeds of 
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patent offices, is identical with that created at 
the first imposition of the charge. 

The full land tax was four shillings in the 
pound. It appears that the amount was deter- 
mined by the legal rate of interest at that 
time, viz. six per cent. But the tax during the 
first eighty years of its annual imposition was 
seldom levied at the full rate, land taxes of 
one, two, and three shillings being ordinarily 
imposed in time of peace. At the outbreak, 
however, of the American war, the tax was 
finally fixed at four shillings on the old as- 
sessment, and made perpetual; and ultimately 
being reckoned as a permanent government 
lien upon land, it was made capable of redemp- 
tion, on the payment of its capitalised value, 
the proceeds of the redemption being applied 
to the purchase and extinction of a portion 
of the national debt. The sums received for 
redemption of land tax, and applied to these 
purposes, were 75,477/., 55,457/., 42,953/. in 
the years 1861-2-3 respectively. 

As the rent of land increases largely without 
exertion or risk on the part of its owners, it 
seems natural that it should contribute largely 
to the public revenue ; the more so, as the growth 
of population is the true cause of the increase 
of rent. Hence Mr. Mill has urged, tliat there 
could be no possible injustice, in case the present 
value of the land were permanently secured to 
the owner, in appropriating for the public ser- 
vice all increase in its value, provided such an 
increase were derived solely from the demand 
arising from unimproved sites, or for soils on 
v ' "'li no capital is being fixed. It is difficult, 
i \ crtheless, to see how, if such a theory were 
adopted in practice, the stimulus to improve- 
ment of the soil would be operative in future. 

Land Transport Corps. A corps which 
at the time of the Crimean war performed the 
duties now carried on by the Military Train. 
[Military Train.] 

Lands. In a rifled gun, the portions of 
the bore between the grooves. 

Land-locked. A term applied to a har- 
bour or piece of water which is so environed 
by land on all sides as to exclude the prospect 
of the sea, unless over some intervening land. 
If a ship is at anchor in such a place, she is 
said to ride land-locked, and is therefore con- 
sidered to be safe from the violence of wind 
or swell of the sea. 

Landamman (Ger. landammann). In 
Switzerland, the president of the diet of the 
Helvetic republic. The highest magistrate in 
ten of the cantons also bears the title of lan- 
ds® man ; in the others he is designated by 
Various appellations. 

Landau. The name given to a carriage 
which may be opened and dosed at the top ; so 
called from Landau in Germany, where they 
were originally made. 

Landes (Fr.). In France, sterile plains 
covered with heath or broom are so called 
(probably from the Teutonic ‘land’). They 
nave given their q ame to a department abound- 
ing in them (part of the ancient Guycnne). 
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Landfall. The first land seen after a voyage 
is so called. A c food landfall is when the land 
is seen as expected. 

Landgrave (Ger. landgraf ). A title taken 
by some German counts in the twelfth 'century, 
who wished to distinguish themselves from the 
inferior counts under their jurisdiction; and 
thus assumed the designation of land-graf, or 
count of the whole country. This was the 
origin of the landgraves of Thuringia, of Lower 
and Higher Alsace, the only three who were 
princes of the empire. 

Landmark. A term denoting, in~h general 
sense, anything by which the boundary of a 
property is defined. In ancient times the cor- 
rect division of lands was an object of great 
importance ; and various means were adopted 
to give distinctness and permanency to bounda- 
ries. Stones and hillocks were the most usual 
landmarks. The importance of this subject, 
among the Israelites particularly, may be judged 
of from the denunciation, ‘Cursed be he that 
removeth his neighbours landmark.’ 

In Naval language, the term landmark is 
applied to any conspicuous object which serves 
as a guide in entering a harbour, or avoiding a 
danger. 

Landreeve. A subordinate officer on an 
extensive estate, who acts as an assistant to 
the land steward. 

Landscape (the termination scape in this 
word answers to the German suffix echaft , 
which is really a participle of the verb schaffen, 
to make). The scenery presented to the eye in 
the country ; as also, in its more common ac- 
ceptation, a picture representing such Bcenery. 
A landscape in the latter sense may, how- 
ever, become allegorical and historical, in the 
meaning applied by artists to those terms. 
The chief study of the landscape painter is the 
vegetable world, air, water, rocks, and buildings. 
To these he may impart an ideal beauty, and 
thus elevate his art above mere topographical 
painting ; a term which may be applied to his 
work, if he merely copies without refinement 
what is presented to his eye. A landscape 
may be equally elaborated in all its parts, with 
a due observance of aerial perspective, because 
the eye is not necessarily more fixed in view- 
ing a picture than it is in looking at natural 
scenery. The parts of a picture are viewed in 
succession, just as the various parts of a land- 
scape present themselves in nature. 

Landscape Gardening-. The art of lay- 
ing out grounds so as to produce the effect of 
natural landscape. Its principles are the same 
as those upon which the landscape painter 
proceeds in composing a picture ; and though it 
is an art of which, like many others, everybody 
thinks he is a judge, it requires, to be properly 
practised, powers of a much higher order than 
fall to the lot of most men. Brown, commonly 
called Capability Brown, was the first who 
ractised the art in this country bo as to render 
imself worthy of the name of an artist. To 
lay down the principles of the art would be 
quite impossible in this article ; but this gene- 
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ral observation contains the sum of them: Let respect from those of lower animals. With 
selected and beautiful nature be constantly the memory of brutes is combined the power of 
la ken as the model, and success must follow. distinction and comparison ; while it is certain 
Landslip. In Geology, a sliding of the land that they feel pleasure and pain, and exhibit 
which occasionally takes place near a cliff or the signs of love and hatred, shame and pride, 
mountain side, owing generally to the removal They have a strength of will which may be 
of some supporting stratum by the action of not unfrcquently matched with that of the 
water eating away and undermining the bed, human will ; ana if they are guided in part by, 
or by frost expanding and contracting some instinct, the same must be Baid of man during 
material through which water passes. The the stage of infancy : but no mere instinct will 
immediate causes of landslips are sometimes account for the determination with which the 
natural Springs; but more frequently natural spider proceeds to repair its injured web, or 
cracks formed during unusually dry summers gives up its task when it is seen to be hopeless, 
in clay, at the bottom of which is a bed of It is clear also that brutes can communicate to 
sand dipping towards and emerging at a hill each other their wants and their designs ; and 
side. The fall of the Koss-berg in Switzerland, the mere power of imitating articulate sounds 
and the slip that took place some years ago at ! is possessed in a high degree by the parrot, 
Charmouth, near Lymo Kegis in Dorsetshire, mocking-bird, and other animals. But whatever 
are familiar examples. their sensations or ideas may be, it is certain 

Landsman. On board Ship, a sailor who that they are not such as to compel the 
has not previously made a seagoing voyage, creature to give utterance to them in articulate 
The expression ordinary seaman of the second speech. This defect or limitation, therefore, 
class is gradually taking the place of landsman, seems to mark the real distinction between the 


Landwalter. An officer of the customs, 
whose duty it is upon landing any merchandise 
to taste, weigh, measure, or otherwise examine 
the various articles, &c., and to take an account 
of the same. 

Landwehr (Ger. land-guard). The militia 
of Prussia and Austria are so called. [Militia.] 

Langlte. A sulphate of copper forming a 
crystalline crust on Killas, from Cornwall, and 
named by Professor Maskclyne, after Dr. von 
Lang. 

Langrel. A particular kind of shot formed 
of bolts, nails, and other pieces of iron, tied 
together, and forming a sort of cylinder which 
corresponds with the bore of the cannon from 
which it is discharged. It was used chiefly to 
destroy the masts and rigging of the enemy’s 
ships. The term is now obsolete. 

Language (Fr. langage, from Lat. lingua, 
the tongue). Language may be defined as ‘ the 
r \pression of ideas and their various relations 
l'\ certain articulate sounds, which are used as 
the signs of those ideas and relations.’ 

The only speaking animal is man: and 
from this fact it would seem to follow that 
the analysis of language must in the end 
determine the essential distinction between the 
mental constitution of man and that of brutes. 
The progress of physical science is constantly 
lessening the interval which was supposed to 
separate the bodily structure of man from that 
of brute animals ; and a fold of the brain seems i 
to -be almost the only perceptible distinction 1 
between them. If, taking all his powers to- 
gether, we may apeak of man as the strongest 
or moat enduring of all animals, yet in many 
individual attributes he ia far surpassed by 
many ; nor do we gain much by taking our stand 
on his higher moral or spiritual nature. The 
arguments which are urged to prove an inherent 
immortality in the human soul, go far, as Bishop 
Butler has shown ( Analogy part i. ch. i. p. 25), 
to establish the same immortality for brutes. 
It is also clear *hat our senses differ in no 
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very highest brute creatures and man, and to 
result from the incapability of forming any 
general ideas, or of advancing beyond acts 
of particular perception. In wood, stone, and 
iron, men may sec the common characteristic 
of hardness, or that of malleability in gold and 
iron, or of whiteness in snow and milk. This 
power of generalisation seems to be wholly 
wanting in brutes. ‘If,’ says Locke, ‘it may bo 
doubted whether beasts compound and enlarge 
their ideas that way to any degree, this, I 
think, I may be positive in, that the power of 
abstracting is not at all in them, and that the 
having of general ideas is that which puts a 
perfect distinction betwixt man and brutes, and 
is an excellency which the faculties of brutes 
do by no means attain unto.’ 

But it is obvious that such a conclusion re- 
mains a mere deductive theory, until a com- 
plete analysis of language has shown that the 
elementary predicative roots of human speech 
are such expressions of general ideas. Hence 
the desire to obtain an answer to some of the 
most momentous questions, relating to the past 
history and the future condition of mankind, 
renders a classification of existing languages a 
| matter of primary necessity. Before the in- 
troduction of Christianity, no attempts at any 
such classification were ever made. The Greek, 

| regarding all races except the Hellenic as mere 
barbarians, cared nothing for dialects which he 
despised as unintelligible jargons ; and although 
he subjected his own language to a minute phi- 
losophical analysis, there was nothing in the 
process to lead him to examine the history of its 
growth. The work of grammatical analysis was 
first rendered practically necessary by the exten- 
sion of Homan dominion. When Latin historians 
adopted Greek as their literary language, such 
grammarians as Dionysius the Thracian, carry- 
ing out the work already begun by the Alexan- 
drine editors, especially in Homeric literature, 
soon elaborated that grammatical nomencla- 
ture in which European scholars have been 
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trained from their days to the present. But this origin and nature we could not be said to have a 
technical {system had been already carried to far res! knowledge of the languages in which they 
higher perfection at a much earlier time in a occur. Thus if the addition of d to love con- 
land of which Greeks and Romans knew nothing, verts a thing of the present into a thing of the 
The Sanscrit grammarians had examined with past, if r added to amo changes an active verb to 
extreme minuteness the whole field of their a passive one, we must know what these letters 
own speech, embracing every form of the lan- d and r really are, before we can claim really 
guage, regular and irregular, and supplying to know our own language or the Latin. Hence 
rules for the employment of every word; and the in each case it became necessary to trace hack 
resemblance of their terminology to that of the each given word with its inflexions to the oldest 
Greeks at least proves resemblance if not identity form in which they appear in that language, 
of structure between the two languages. But The present forms of English words vary in- 
beyond this task of mere analysis itwasimpos- definitely from those of the same language in 
eible to advance except by a comparison of other long past ages : and therefore we have to trace 
languages with that which was under examina- our present terminations and suffixes through 
lion ; and there is no evidence to show that the every period of our language to Anglo-Saxon; 
Greek discovered any marks of affinity between but this very name shows that we cannot stop 
the inflexions of his own language and that of here ; and after comparing that dialect with 
the Latin ; while it is certain that Caesar did not the Saxon of the Continent, we must compare 
see in the language of the Gauls whom he con- it with every other Low German dialect, and 
quered, a speech which was radically the same these with all other German dialects, until we 
as that of his own soldiers. The narrow ex- reach the Gothic of Bishop Ulfilas. 
elusiveness of national feeling, which led to this But if by so doing we establish the fact of a 
contemptuous neglect, received its first blow by certain group of languages connected with each 
the introduction of Christianity, and those who other, we have not determined the nature of 
were imbued with its spirit were not long in that connection. Is the Gothic the parent of 
learning that all dialects except one or two were this whole group, or itself the outgrowth of 
no longer to be regarded as barbarous. But some earlier stock ? Are there other languages 
unfortunately certain theological prepossessions besides these belonging to the same branch, or 
interposed new barriers in the way of a really others which with them make up a larger class 
scientific investigation of language. It was as- of languages ? and if so, what place does this 
sumed that because all human speech was ori- class occupy in the great field of human speech ? 
ginally one, therefore all languages were Bprung The same questions demanded an answer from 
from Hebrew, and might all be traced back to those who examined what are known as the 
that source. On this task the labour of ages Romance languages. It was clear that French, 
was expended, yet not altogether wasted. If, Spanish, and Italian were related to each other, 
by dint of twisting and straining, a ft ords but are they sprung from the Latin directly, or 
might be said to resemble words of souk M : ng through the intermediate Provencal ? and again, 
like a similar meaning in Hebrew, a vastly is Latin really the one source of all, and has 
larger number obstinately resisted the process ; the group to which these dialects belong any- 
while the observations of missionaries and thing to do with the Hellenic dialects on the 
other persons gradually discovered nearer re- one side, and the Teutonic, with the German 
semblances between words in European lan- and English, on the other ? Such a classifica- 
guages and words belonging to dialects far more tion, if possible, would go far towards solviug 
distant geographically than that of the Hebrews, the most important problems connected with 
Thus the Spanish Jesuit Hervas identified the human speech ; and such a classification be- 
Greek with the Sanscrit dev a, and et/ul with came possible when European philologists be- 

the Sanscrit hand. But further thought or re- came acquainted with Sanscrit. This language, 
search showed that no certain bounds could be which is admitted by all to have been the lan- 
placed on the importation of words from one guage of the Brahmans in the time of Alexander 
language to another ; and that, as long as men the Great, carries us back by the interna 
were busied only in making lists of words sim- evidence of its literature to at least the second 
plyfroifl their phonetic resemldance, they were millennium before the Christian era. But the 
drawing up mere barren catalogues of Bimilar mere question of its age is of secondary in- 
sounds. This conviction led Leibniz to main- terest : its real importance lies in the light 
tain that if anything was to be done to good which it throws on all the European languages 
purpose in the classification of languages, it except such allophylian languages as the 
must be by a diligent accumulation of facts, Basque. [Turanian Languages.] The system 
and by a careful arguing from the known to of Sanscrit grammar was seen to be substan- 
the unknown; and as soon as it was felt that tially identical with that of the Greek: the 
languages must be classified not by similarity same laws were discerned' as regulating the 
of words, but wholly by their grammatical con- declensions and conjugations of both ; their 
stroction, the attainment of a true science of numerals, articles, and pronouns were the same, 
language was insured. The attention of gram- while many words which were used as prepo- 
marisns was thus turned more and more to an sitions in the Greek were found in the form 
examination of inflexional forms, and it was and with the force of nounB in the Sanscrit. 
admitt ed t* 1 ** without a knowledge of their Hence the conclusion was finally established 
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that the relation of languages was to be mea- 
sured by the similarity of grammatical forms, 
and that this resemblance must in its turn be 
tested by the laws of phonetic change. The 
relative age of each remained a question wholly 
of internal evidence, but it was clear that the 
presence of a single more perfect grammatical 
form was proof that the language in which it 
was found could not be the offspring of any 
other in which the same form existed in a less 
perfect state. We may -take the following 
paradigm of the auxiliary verb : 



Italian 

Wallaohlan 

Spanish 

French 

Jam 

SOHO 

sum 

Boy 

Bills 

Thou art 

BOi 

es 

eres 

68 

He is 

e 

6 

es 

est 

We are 

alamo 

guntemu 

Bomos 

sommes 

Ye are 

aiete 

'su’ntetl 

BOifc 

ttes 

They are 

sono 

su’nt 

son 

Bont 


These, it is clear, are mere variations of ono ' 
common type ; but none of them explain them- 
selves. We cannot understand why sum in 
Wallachian should be soy in Spanish, or why 
suis in French should in the second person 
change into es. These forms, then, could not 
have originated on French, or Italian, or Wal- 
lachian Boil. But by the aid of Sanscrit we 
obtain another set of paradigms. 


lam 

Samorlt Lithuanian Dorlo 
4sml esmi inpi 

Latin 

Burn 

GothJo 

im 

Thou art 

Usd 

essi 

eo-<ri 

es 

is 

He is 

Asti 

mil 

(OTl 

est 

1st 

We (two) are 

’uvaa 

esva 

. i • 

... 

siju 

You (two) are 

’sth&s 

est a 

etrrov 

... 

sijuts 

They (two) are 

’stas 

(csti) 

itrrov 

. . . 

Bijnm 

We are 

Vro&s 

esmi 

iafiet 

BUmUB 

You are 

’sthk 

este 

«CTT« 

estis 

siju 

They are 

santi 

(eati) 


sunt 

Bind 

This table, it is 

true, 

exhibits some 

older 


forms, and carries us a stage or two farther 
back in the history of their developement ; but 
we cannot say that we find in any of them the 
common and earliest type of them all. That 
the Sanscrit is not the original, is clear from 
the fact that the Greek form is in many in- 
stances more primitive. The Sanscrit ’ smas 
has lost the radical vowel wnich is retained in 
the Greek 4ayAs ; and the same remark applies 
to the Sanscrit ’sthd as comparod with the 
Lithuanian este and the Latin estis. So again 
the Greek 4ml, for 4<rtml, has lost the radical 
as altogether, while the Latin has at least pre- 
served the s in sunt = 8anti. A comparison of 
the two tables still further refutes the theory 
of Raynouard, that Provencal alone was the 
daughter of the ancient Latin, and in its turn 
the only boutco of French and Italian, Spanish, 
and Portuguese. The crippled Proven 9 al forms, 
sent, ets, son, could not possibly have been 
changed back into the more primitive French 
forms sommes, etes , sont. But it remains never- 
theless a fact, that the English am, the Latin 
sum, the Greek « ifil, the Lithuanian esmi, and 
the Sanscrit dsmi, ore all variations of one 
common type, and that this type was furnished 
by tbs language spoken before the separation 
of the progenitors of the several tribes or races 
which have spoken these or other cognate dia- 
lects dewn to the present time. And this fact 
of an affinity which has nothing to do with 
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subsequent intercourse (for the majority of 
these races have, since they left their common 
home, been as much separated as if they had 
been inhabitants of different planets) furnishes 
! also the measure for determining to which lan- 
guage any given word belongs. No facts in 
philology are better ascertained than these, thAt 
the grammatical systems of languages are never 
exchanged, and that there cannot, therefore} be 
such a thing as a mixed language. But words 
1 may be imported to any extent. The Persian 
vocabulary is full of Arabic words ; the Araucan 
diction hij has even a larger number of Spanish 
than of Indian words ; yet the inflexional sys- 
tem of these languages is in no way affected 
by the circumstance. If, then, we find that 
the Latin vinum represents the Greek olvos, 
wine, and the Latin ovis the Greek 6Xs, a sheep, 
it may be possible, probable, or certain, that 
the Latin may have imported the word from 
the Greek ; but a notion of conscious borrowing 
cannot possibly be applied to the words in the 
following table : — 

Sun writ Grwk Latin Slavonic Irlih 
Father . pit&r narrjp pater . . . ath&ir 

Mother . m&tfLr nyrrip macer matl mathair 

Brother . bhrAtar (<f>parnp) frater brat brathair 

Sister . . sv&sar .... soror sestra slur 

Daughter duhitar Ovydrrjp . . . dukte dear 

Such comparisons, while they prove the ab- 
solute impossibility of borrowing or importa- 
tion from one dialect into another, throw also 
a flood of light on the social and moral condi- 
tion of the several races, and of the common 
parents from which they sprang. The names 
for numerals, for domestic and other animals, 
for articles of clothing, for agricultural and 
other implements, for houses and other build- 
ings, and for natural phenomena, furnish in- 
disputable evidence of their social condition, 
both intellectually and morally. But this sub- 
ject, momentous and interesting as it is, belongs 
properly to the history of Aryan civilisation, 
and cannot be further treated here. It is more 
necessary for our present purpose to remark 
that a comparison of these inflexional systems 
shows that the Latin never passed through the 
Greek ; while it becomes, for similar reasons, 
equally certain that the Romance languages 
have not sprung from the Latin, but owe their 
origin to unwritten Italian dialects, sprung 
from the same stock to which the Latin itself 
belongs. This conclusion is of the highest 
importance, as it enables us to rate* at their 
true value the literary dialects of Greece, 
Rome, and England. Such languages, however 
graceful or powerful, have passed into an arti- 
ficial condition of arrested growth, and are 
really in a state of decay. They have lost the 
power of regeneration which the vulgar dia- 
( lects retain ; they are exposed not less than 
; the dialects to phonetic corruption, and cannot 
issue out into new forms by any powers of their 
I own. Into this state of stagnation the Latiu 
1 dialect was brought when it became a literary 
| language. ‘ It could not grow, 1 says Professor 
. Max Muller ( Lectures on Language, first series, 

I p. 58), * because it was not allowed to change 
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or to deviate from its classical correctness. It 
was haunted by its own ghost. Literary dia- 
lects, or what aro commonly called classical 
languages, pay for their temporary greatness 
by inevitable decay. They are like stagnant 
lakes by tho side of great rivers. They form 
reservoirs of what was once living and moving 
speech, but they aro no longer carried on by 
the main current. At times it may seem as if 
the whole stream of language was absorbing 
these lakes, and we cau hardly trace the small 
rivulets which run on in tho same bed. But 
if lower down, that is to say later in history, 
wc meet again w'ith a new body of stationary 
language, forming or formed, wo may be sure 
that its tributaries were those very rivulets 
which for a time were almost lost out of our 
sight. ... As soon as a language loses its un- 
bounded capability of change, its carelessness 
about wdiat it throws away, and its readiness in 
alwav" supplying instantaneously the wants of 
mind and In art, its natural life is changed into 
a merely artificial existence. It may still live 
on for a long time, but while it seems to be tho 
l»*adm'j shoot, it is in reality but a broken mid 
withering branch, slowly falling from the stock 
from which it sprang. The sources of Italian 
aro not to be found in the classical literature 
of Home, but in th* popular dialects of Italy. 
English did not spring from the Anglo-Saxon 
of Wessex only, but from the dialects spoken 
n every part of Great Britain, distinguished 
»y local peculiarities, and modified at different 
tunes by the influence of Latin, Danish, Nor- 
man. French, and other foreign elements.’ Ju 
the same way, a comparison of the several high 
and low German dialects shows that there never 
w.;s one common Teutonic language. The 
Gothic of Ulfllas has no more chum to the 
parentage of the other forms, than Sanscrit to 
that of Greek, or Greek to that of Latin. But 
all those, together w'ith the Celtic, Scandinavian, 
Lithuanian, aud other dialects, point to the 
common language of an earlier time, when tho 
ancestors of all these branches of the human 
family still dwelt in the same home. 

To this great tribe of languages, Frederic 
Rchlegel gave the name Indo-European ; but 
this title, as upholding too much that geographi- 
cal system of classification which had been the 
fruitful source of so many errors, lias been dis- 
placed by that of Aryan — a designation adopted 
by large portion* of this family of nations, if not 
claimed originally by the parent stock itself. 
The root of this name is found in Gr. fya and 
&po Or, Lnt. arare , in the participial forms erde 
and earth, and in earing, an old English word 
lor harvest; but the distinctive force of the 
root was lost when, from the sense of plough- 
ing and tilling, it passed into a mere title of 
honour. Thus in tho Vedic literature Arya 
•uid Sudr.i give an exhaustive division of man- 
kind, and the Persian distinction of Iran aud 
An-irun is fumiliar to all. But the evidence 
furnished by the language, the discovery of 
which rendered this classification possible, has 
produced consequences still more important. 
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It has Bwept away all those theories whicn 
treated language as the result of conscious 
agreement, and which discerned that agree- 
ment in the formal, as distinguished from the 
radical elements of speech, or, in other words, 
regarded the inflexional terminations of nouns 
and verbs as arbitrary additions which origi- 
| nally had no meaning. It lias shown that all 
such terminations existed in earlier forms of 
language as separate words, while it exhibits 
1 the workings of similar combinations in more 
recent dialects. Thus the paradigm of the 
substantive verb already given, shows that the 
w ord for the first person consists of the radical 
as di noting breath or life, and the personal 
pronoun mi; and the English am i*. as much 
made up of these two elements as is the 
Sanscrit as mi or the Lithuanian csrni. The 
other persons of the several numbers are 
formed by adding to the root the pronouns 
expressive of those persons ; and this process 
is seen in all varieties of Aryan dialect, 
although the substitution of a synthetical for 
an inflexional structure has to some extent 
obliterated the earlier forms in many modern 
languages. This result must, doubtless, be in 
part attributed to the expressv u of personal 
pronouns in such languages; the phrase lyd* 
dpt, or I am, is strictly speaking tautological ; 
but tho practice is sure in the end to weaken 
the inflexional structure of a dialect to which it 
is applied. The closeness of the parallelism 
in earlier stages of speech is exhibited in the 
following paradigm : — 



Sanscrit 

flrwk 

Latin 

I qive . . 

dwlu-mi 


do 

Thou qu est 

dndd-si 

hibui-K 

da-3 

Jie gives . 

dddd-ti 

fitfiui-at 

da-t 

We give . 

dail-mas 

£t £o-/iep 

dft-mus 

Ye give . • 

dat-tha 

fiiSo-re 

du-tis 

They give . 

dad-a-ti 

BiSo-atrt 

da-nt 


But although in the Latin do tho redup] 
tion of the root and the pronominal suffix h.n 
been as much lost as in the French aimv, yet 
when needed phonetically, the suppressed suf- 
fixes are always at hand. Thus we have in 
French il aime, Lat. amat, he loves; but if the 
expression is to be inverted, we have imme- 
diately aime-t-tl? The method of forming tho 
tenses has been illustrated in the articles 
Imperfect Tense, Future Tense, &c. ; and 
we need only remark that what holds good 
of Greek and Latin, lioldB good also of 
French and Italian. The French future is 
formed by adding to the root of the verb 
the inflexions of the present tense of avoir , 
to have; and if after examining the termi- 
nations uny doubt remained, it would be 
removed by a reference to the uncompounded 
Provencal future, dir vos ai, dir vts em. The 
choice of this verb to express future time was 
arbitrary ; but the choice once miiH^ the old 
grammatical law at once took effect. Thie 
instance, how'ever, may serve to show the 
infinite variety of forms which the same lan- 
guage may assume. It is obviou* that instead 
of taking the Latin hubeo, I have, as the base 
of the tense, dirai- baboo diccre, the present 
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tense of vado, I go, might have Been adopted, the wide choice of means available for the e<m- 
and with dirvais a very different form of struction of new forms, it is perhaps a matter 
inflexion would at once have been the result. of wonder that we are able to trace the genea- 
The words already examined show further logical connection as minutely as we can. In 
that our nouns and verbs are made up of two the Agglutinate Languages [which see] this 
radical components, which cannot be further , classification fails us ; but the distinction of 
decomposed, and these are the roots predica - J pronominal and predicative roots supplies an- 
tivc and the roots demonstrative, the latter j other which is absolutely exhaustive. The? 
being sometimes called pronominal or local, j may be so combinod (1) as to preserve the dis- 
The method (aud there can only be three , tinct existence of both, and so to exclude all 
modes) in which the former are combined ; phonetic corruption, or (2) so that the predica- 
nt li the latter determines the class to which j tivo root may remain intact, or (3) so that 
any particular language is to be assigned. In * both the roots may be modified by phonetic 
many compound words we have, of course, two, j changes. 

or possibly more predicative roots, but in no j The first mode marks the Radical stage of 
case have we any mere arbitrary and unmeau- ' language, and is seen only in the Chinese, which 
ing suffix. Thus the English landscape , com- j is therefore a monosyllabic language, in which 
pared with the German gesdlschafi , exhibits every root is a word and has its own proper force, 
a suffix which is itself the past participle of \ The second, or Terminahonal Stage, corn- 
verb, and the termination - repos in the j prises the agglutinative or Turanian dialects. 
Greek comparison of adjectives (e.g. orotfxi - j The third, or the Inflexional stage, includes 
repos) is no pronominal ending, but the predi- j the written and literary languages of the Aryan 
ca five root tar, to go beyond, which reappears j and Semitic families, which are, strictly speak- 
in tho Latin trans and the French tres used as ing, the only families of Bpeech fully deserving 
a prefix to mark the superlative degree. The that title, the characteristics of the Semitic 
adaptability of these roots to express shades of dialects being that the component pronominal 
meaning indefinitely removed from the original and predicative elements are more palpable 
idea is indeed wonderful. Thus the root ar, than in the Aryan languages; and also that 
to plough, was transferred, as in the Sanscrit every root in the former consists of three con- 
aritrarn, an oar, from the ground to tho sea, sonants, whence they have sometimes received 
which, in Shakspeare’s phrase, ‘ men ear and tho name of tri-literal. 

wound with keels.’ It thence passed to the The laws of phonetic change are of primary 
idea of labour in general, as in the Old importance in the science of language. The 
Norse erfidi, the German arbeit, the English analysis of language has led to the conclusion 
errand, and finally through the Greek hpy6s, that ‘ sound etymology has nothing to do with 
rpy-qo-T^s, &ypios, Latin agrestis, expressing sound.’ The true conditions which regulate 
ideas of swiftness, slowness, brilliancy, rude- phonetic changes in Aryan languages are in 
ness, it came to denote in ars, art, tho highest great measure comprised in Grimm’s law, which 
conceptions of the painter and the poet may be stated as follow's : — 

These roots Bopp divided into two classes, ‘ Wherever the Hindus and the Greeks pro- 
roots ending with a vowel and roots ending nourice an aspirate, tho j Goths and Low Gor- 
wilh a consonant: by Professor Max Muller mans generally pronounce the corresponding 
liny arc classified as primitive, secondary, and soft check (g, d, b), the Old High Germans the 
tertiary, tho first being simply a vowel, as i, to corresponding hard check (k, t, p).' 
go. or a vowel and consonant, as ad to eat. da to Tims (1) if for the English yesterday n\ 

; the secondary comprising^ those which have desire the German and Greek equivalents, wo 
a vowel between two consonants ; while those must expect words beginning with g and ch, 
which have two or more consonants coming to- and accordingly we find in the latter, and 
gether fall under the third class. The possible aestern in the former. (2) The Greek (&ip, a 
combinations of these letters would give many beast, is represented by the Latin ft ra, tho 
thousands of such roots ; but in fact the num- German thicr, English deer ; and if fur the Lum- 
ber used' is very small. Sanscrit grammarians lish dare, w'c look for a Greek word beginning 
reckoned them at 1,700, and probably not with 0, wc find dafyuv. (3) The Greek (prjyus 
more than one-third of that number are ac- is represented by the L atin fagns , the Gothic 
tually needed. The language of the English bvka, the English beech. (4) The English 
peasant is said to be carried on with 300 queen or quean is the Gothic qinb, the Greek 
words, and Sliakspeare was contented with yviH], Sanscrit jam. (5) The English two , 
15,000; but 50 derivatives out of only 600 German sivei , Old High German sruei, answers 
predicative roots would give a list of 25,000 to the Latin and Greek Mo. (6) Few really 
words. The mode in which these roots are Saxon words begin with p, and none in Gothic 
used, enables us to frame a genealogical classi- except foreign words, while in Sanscrit the 
float ion of languages, as it furnishes evidence corresponding b is very seldom an initial 
that the separation of each from the parent sound, its place being occupied with the 
stock did not take place until its grammatical labial spirit us v. (7) The Greek rc4pas is re- 
system had been completed. But os such for- presented in the Latin cornu, cermis, English 
mations as the French future, and the Latin horn and hart. (8) The English three an- 
mid Greek imperfect, already noticed, •'how swers to the German drei, Latin (res, Greek 
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rpcis. (9) The English fare, ferry, answers to 
the Greek v6pos, and the Sanscrit char . For a 
fuller illustration of these formulae, the reader 
is referred to Professor Max Muller’s Lectures 
on Language, second series, y. 

With Grimm’s law must be combined four 
propositions, which may be regarded as consti- 
tuting ( the Magna Charts of the science.’ 

(1) The same word takes different forms in 
different languages, as the Latin ipse reappears 
in the Italian medesimo , and the French meme ; 
but ^2) even in the same language. Thus the 
English has received from the French some 
words which it already possessed in a Teutonic 
form, the French guilt being thus set by the side 
of the Anglo-Saxon wile , and guise and wise, 
engage and wed, alike became English words. 
(3) Different words take the same form in 
different languages. Thus in Danish good is 
God ; but the identity of sound between the 
two words is merely accidental. ‘ The two 
words are distinct, and are kept distinct in 
every dialect of the Teutonic family. As in 
English we have God and good, we have in 
Anglo-Saxon God and god ; in Gothic guth 
and God ; in Old High German cat and cuot ; 
in Dutch God and goed. Though it is impos- 
sible to give a satisfactory etymology of either 
God or good, it is clear that two words, w hich 
thus run parallel in all these dialects without 
ever meeting, 'cannot be traced back to one 
central point.’ But (4) difference of meaning 
will show that words of the same form in the 
same language belong really to different roots. 
The French pronoun son represents the Latin 
8uum ; the noun so spelt is the Latin sonum, 
sound: louer, to praise, is the Latin laudarc ; 
loiter, to let, the Latin locare. The English 
cleave in the sense of striking is the Anglo- 
Saxon clifian ; in the sense of severing, it repre- 
sents the Anglo-Saxon clufan. But it follows, 
of course, that words which retain no resem- 
blance to each other may be most closely relal ed. 
Thus the Sanscrit for tear is (xl)asm, which 
appears in Greek as bdupu, SaKpupa, in Latin 
as .lacryma, French larutc ; in Gothic as tagr, 
.English tear : and thus is established the iden- 
tity of the English tear and the French larme. 

Finally, it must be remembered that, ulthough 
man is distinguished from the lower animals 
by the power of framing and giving expression 
to general ideas, yet his speech could never 
have become the vehicle for any but the merest 
sensuous thought, if it had not passed through 
the crucible of metaphor. Speaking from com- 
paratively scanty evidence. Locke with marvel- 
lous sagacity concluded that if we could trace 
to their sources all words which now bear an 
abstruse signification, ‘ we should find in all 
languages the names which stand for things 
that fall not under our senses, to have had their 
first rise from sensible ideas.’ This conclusion 
is now fully established by the evidence of 
comparative philology. Words which denote 
the Spirit of God meant originally nothing 
more than the breath of the sky: words ex- 
pressing the soul or life of man, onto meant 
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only air or wind. The wonderfhl flexibility of 
these predicative roots may be seen by examin- 
ing the changes of meaning undergone, for ex- 
ample, by the root mar or mat, which origin a " 
expressed simply the idea of crushing or § 

i ng. With this meaning it appears in the <_ 

pb \% the Latin mola, the Insh meile, and the 
English mill and meal. The transition from 
pounding to fighting is seen in the Greek pAp- 
vapai — while as expressing the ideas of soften- 
ing or destruction, the root famished a name 
for man as subject to disease and death, the 
morbus and mors of the Latins, while the gods 
were a-p&po-roi, or im-mor-tales. Again, under 
the form marj, or mraj, the root gave birth to 
the Greek p-iKym, and the Latin mulaeo, mvlcco , 
all meaning originally to stroke ; and the corre- 
sponding ideas of softness, sweetness, and de- 
cay were expressed in the Greek &K d£, pa\cuc6s, 
pa\8dfTffu), and the Latin morcidus and mollis. 
In tho same way the root Jan passed from its 
original force of making and producing (as in 
the Sanscrit janas, Gr. ybos, yovsits, y vv4\, 
English, kin , king, queen, quean) to the abstract 
idea of knowing, as in the Sanscrit jnd, the 
Greek yv&vai, Latin gnoece, English know ; the 
close relation of these two ideas being best, seen 
in the Teutonic kann (can) and kenne (ken). 
Other and more complete illustrations of the 
metaphorical processes Yhieh* from means so 
poor and weak, produced the wonderful fabric 
of philosophic language, will be found in Pro- 
fessor Max Muller’s Lectures on Language. 

The ultimate conclusions to which the science 
of language may carry us are not on all points 
definitely ascertained. The original form of 
those primary roots which we call predicative is 
yet to be ascertained ; and the philologists who 
advocate the onomatopoetic theory, which traces 
them to imitations of natural sounds, maintain 
on this point a sharp controversy with their 
opponents. (F. W. Farrar, Chapters on Lan- 
guage.) If their conclusions (which would not 
at all weaken the argument from the general 
ideas expressed in predicative roots) can be es- 
tablished, they would further prove that man 
was originally mute, while the evidence already 
at our command shows that he was unable during 
a long period to express more than the merest 
bodily sensations. Each stage in the growth 
of language marks the formation of new wants, 
new ideas, and new relations. 1 It was an event 
in the history of man,’ says Professor Max 
Muller, ‘when the ideas of father, mother, 
brother, sister, husband, wife, were first con- 
reived and first uttered. It was a new era 
when the numerals from one to ten had 
been framed, and when words like law, right; 
duty, generosity, love, had been added to the 
dictionary of man. It was a revelation — the 
greatest of all revelations — when the conception 
of a Creator, a Ruler, a Father of man, when 
the name of God was for the first time uttered 
in this world.* [Roots.] 

T he following genealogical table of the Aryan 
family of languages may serve to illustrate the 
remarks made in this article : — 



LANGUAGE 



A more complete table of the Aryan lan- 1 wards the end of the fifteenth century. The lans- 
guages, together with genealogical tables of j knechts were very irregularly armed , the greater 
the Turanian and Semitic families of languages, part with pikes, but certain companies in every 
will be found in Professor Max Muller’s Lee - division had muskets. They were raised by 
tuns on Language, first series. voluntary enlistment, and their leaders passed 

On the subjpct generally, see Max Muller, with little reluctanco into the service of any 
Lectures on the Science of Language , first and power which was willing to pay them. This 
second series, wherein abundant references will infantry played a conspicuous part in the wars 
be found to all the important philological works of Italy, in the first half of the sixteenth 
of recent writers. [Teutonic.] century, after which the name fill into disuse. 

laniarlef, Dentes Donlaril (Lat.). The Xiantern (Lat. lantoma). In Architecture, 
long conical and sharp-pointed teeth which are a drum-shaped erection, either Bquare, circular, 
placed next behind the incisors. They are also | elliptical, or polygonal in plan, placed on the 
called dentes camni and cuspidati. They never top of a dome,' or on that of an apartment, to 

exceed l-Ill in number in the Ferine Mammalia. £* TG light. [Cupola.] • 

1—1 Xiantern, Magic. [Magic Lantekn.] 

Xianius (Lat. a butcher). A Linmean genus Xiantern Wbeel. In Mechanics, a kind 
of Passerine birds, forming the typical family of pinion having, instead of leaves, cylindrical 
of the Dentirostral division of that order in teeth or biifs, known as trundles , or spindles, 
the system of Cuvier. The birds of the family in which the teeth of the main wheels act. 
Jjanmdtp , shrikes, or butcher-birds, are cliarac- The ends of the trundles being fixed in two 
terisedbya strong compressed conical beak, more parallel boards or plates, the lantern wheel has 
or less booked, and emarginato near the point, the form of a box, or a lantern, whence the 
as in the other Dentirostres. The shrikes live name ; it is much used in horology, but is now 
in families, and fly irregularly and precipitately, seldom employed in mechanics, for which pur- 
nttering shrill cries; they build in trees, lay poses toothed wheels have been substituted for it 
five or six eggs, and take great care of their Xianthanlte. Native carbonate of lan- 
young. Tlmy hare the habit of imitating a tlmnum. 

part of the songs of such birds as live in their Xianthanum (Gr. \av8dvciv, to escape no - 
vicinity. The larger and stronger birds are tire). A metallic substance discovered by 
predatory, and attack, slay, and devour smaller Mosander in Ccrite ; it is associated with, and 
birds ; whence the name Butcher-bird. concealed as it were by, the oxide of cerium. 

Xianslatn, This genus of Mdiacae yields The anhydrous oxide of lanthanum is of a 
the Lansa, Langsat, or Aycr-Ayer, a yellow brick -red colour: the hydrated oxide is white, 
fruit about the size of a pigeon',-, egg, highly and rapidly absorbs carbonic acid, 
esteemed in the East. The species L. domes- X< lanyards (perhaps connected with the Fr. 
ticum is a tree with imparipinnate leaves. Its lani&re, a thong). On Shipboard, short ropes 
wood is used by the Malays. used in making fast various articles ; but more 

Laniqueneti, Xa&nsknechts (Ger. land- particularly in stretching, by means of deadeyes 
knechte, country men or lads , or lanzknecht, or blocks, other ropes, as the shrouds, stays, &c. 
from the lanec or pike which they carried). The Xi&ocoon (Gr.). In Greek Mythology, a 
German infantry first raised by the emperor son of Antenor and priest of Apollo or Po- 
Maximiliun to confront that of the Swiss, to- seidon during the Trojan war. While he was 
U16 
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engaged in sacrificing a bull to Poseidon, two 
enormous serpents, sent by Athena,* in revenge 
for his having endeavoured to dissuade the 
Trojans from admitting the famous wooden 
horse within their walls, issued from the sea ; 
and having fastened on his two sons, whom he 
vainly endeavoured to save, at last attacked the 
father himself, and crushed him to death in 
their complicated folds. (Virgil JEn. ii.) 

This story has gained celebrity from its form- 
ing the subject of one of the most beautiful 
groups of sculpture in the whole history of 
ancient art. The composition is pyramidal, 
and represents Laocoon and his two sons 
writhing and expiring in the convolutions of 
the serpents. This famous group of sculpture, 
which was highly praised by Pliny, was dis- 
covered at Rome among the ruins of the palace 
of Titus, at the beginning of the sixteenth 
century ; and afterwards placed in the Fames© 
palace, whence it found its way to the Vatican. 
It was executed by Polydorus, Agesander, and 
Athenodorus, the three celebrated artists of 
Rhodes. 

lapagrerla (after Josephine Lapagerie, the 
first wife of Napoleon Bonaparte). A beauti- 
ful genus of twining undershrubs from Chili, 
belonging to the Pkilesiacets. L. rosea , with its 
great bell-shaped rosy-crimson lily -like flowers, 
is one of the most gorgeous creepers introduced 
for the ornamentation of our greenhouses. 

X apt lit (Lat. lapillus, a little stone). Small 
volcanic cinders. 

lapis (Lat.). In Roman Antiquity, literally 
a stones but the term was used among the 
Romans to signify a mile, at the end of which 
lapides or stones were erected with a mark 
thereon to show the distance from Rome. 
Hence the phrases tertius lapis , centesimus 
lapis, &c., for 3, 100, &c. miles; and some- 
times even the ordinal number was used, with 
lapidem understood, as ad duodteimum — twelve 
miles distant. The Roman practice of indi- 
cating the distance of one place from another 
by the erection of stones has been borrowed by 
almost all the nations of modern Europe. 

lapis Caustlcus (Lat.). Caustic potash. 

lapis 3>iwinus (Lat.). A compound of 
nitre, alum, and verdigris, melted together; 
camphor is sometimes added, and white vitriol 
substituted for verdigris. A portion of this 
fused compound dissolved in water formed a 
celebrated eye lotion ; it was hence also called 
Lapis ophthalmicus. 

lapis Xnfemalis (Lat.). Fused nitrate of 
silver ; often called lunar caustic. 

lapis lazuli (Lat. lapis, and Arab, azul, 
heaven), A mineral of a blue colour, found 
in masses or nodules (generally in granite or 
ciystalline limestone) mixed with Felspar and 
Quartz, and often sprinkled with yellow grains 
of Iron Pyrites. It is a silicate of soda, lime, 
and alumina, together with a sulphide (probably 
of iron and sodium). Frequent use is made of 
it in mosaic and inlaid work, as well as for 
making vases and other costly ornaments ; and 
when ground to a fine powder, and careful! v 
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washed, so as to remove all foreign matters, it 
furnishes the valuable pigment known by the 
name of Ultramarine . A nodule of consider- 
able size has been found in the basalt of Tit- 
terstone Clee Hill in Shropshire ; but Siberia, 
Persia, China and Bucharia are its chief sources. 
[Lazuhte.] 

lapis lydius (Lat.). Lydian stone. A 
silicious slate, used as a touchstone for trying 
the quality of gold and silver by the colour of 
the streak. 

lapis Ollarla (Lat.). [Potstone.] 
lapis Specular!* (Lat. from speculum, a 
mirror ). The Specular Stone of the ancients 
generally signifies Mica, but sometimes Selenite 
or transparent Gypsum. 

lapltbee (Gr. AanlBai). In mythical Geo- 
graphy, a people of Thessaly, chiefly known to 
us from their fabled contests with the Centaurs. 
The battle between the Centaurs and the 
Lapithae has been described by Hesiod and 
Ovid with great minuteness. 

laplace’s Coefficients and Functions. 
In the calculus of attractions, certain coefficients 
and functions which were first investigated in 
the Mecanique Cc(e&te. They have their origin 
in the following considerations. If 

«=[(*-*')*+ iy-y'Y + (*-*TH 

denote the reciprocal of the distance between 
two points (r, y, z) and (a* / , y', z) ; then the 
following partial differential equation will be 
satisfied identically: 

dru cPu d 2 u 0 
dx l dy 2 dz- 

[Potential.] If polar coordinates he em- 
ployed, then 

ar = r sin 6 cos <p, y = r sin 0 bintp,z=r cos 0, 

and putting for brevity cos 0=/*, the last equa- 
tion becomes 


r d*ru 
dr 2 dp 




and u or 


{ 1 -+^"— 2iTWWl-MVW rt <*> 9 (*-*')]}" 
oay bo expanded in a series of the form 


'.l+p.t+tc. 


r 'i 

+ P1-TH- + 


Each coefficient Pi will be a determinate 
rational and integral function of p, cos <p -/l— p 2 , 
and sin VI — p % of the dimension in p, and 
an exactly similar function of p' t cos */\—p r * 
and sin >/l — p '\ whose greatest numerical 
value will be unity. These coefficients P 0t 
Pi, P 2 , ■ . . Pi are called Lapl act's cocfficitn's of 
the orders 0, 1, 2 . . . i respectively. Substi- 
tuting the srncs for u in the last differential 
equation, it is easily seen that P 4 satisfies the 
equation 



+ 


1 

l-u* 


dtp 2 


+ /(!> 1)I\ = 


0 ; 
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an equation which has been integrated directly 
by Hargreave, Donkin, Boole, and others. 
(PA& Trans. 1841 and 1857 ; Crelle’s Journal 
and Carrdiridge and Dublin Math. Jour.) All 
functions of p and <p which satisfy the last equa- 
tion, known as Laplacd 8 equation, are termed 
Laplaofs Functions. Amongst other useful 
properties of such functions are the following : 

1. Qi and R*, being two Laplace’s functions, i 



whenever i and i* are different inte gers. 

2. Any function of /*, cos <J>v" 1— /** and 
sin 4> */l — /a* which does not become infinite 
between the limits of the above integrals can 
bo expanded in one, and only in one, series of 
Laplace’s functions. If 

F(/u,*) = Fo + Fi + . - +F, . . . 
represent this expansion, then 

The writers on Laplace’s functions are very 
numerous. It will suffice here, however, to 
mention the two most recent special works on 
the subject. The one is the Treatise on At- 
tractions, Laplace's Functions , and the Figure 
of the Earth, by Archdeacon Pratt (London 
1861) ; the other the Handbuch dcr Kugel - 
functioned by Heine (Berlin 1881). 

Kaplace'i Theorem. [Lagrange’s Theo- 
rem.] 

lapping. In Artillery, wearing away by 
friction a very small portion of the surface of 
the lands of a rifled gun, in order to ease the 
passage of the shot. , I 

lapse (Lat. lapsus, a slip). In Ecclesiastical 
Law, the omission of a patron to present a 
clergyman to a benefice within six months after 
its being void ; in winch case the benefice is 
said to be void, and the right is lost to the 
patron. In England the right of presentation 
then accrues to the bishop, aud to the sove- 
reign by the neglect of these ; and iu Scotland 
it devolves on the presbytery. 

lapwing. The name of a native species 
of the genus Vanellus , dismembered by Becli- 
stein from the Tringa of Liunseus. [Vanellus 
and Tringa.] The lapwing or pee- wit ( Vancl - . 
lus cristatus, Bcchst.) is an inhabitant of this 
country, and subsists chiefly ou worms and : 
tlio animalcules of the seashore, which it fre- 


laquear (Lat.). In Architecture. [La- 
cunar.] 

lararlom (Lat.). In Ancient Architec- 
ture, the apartment in which the lares or house- 
hold gods were deposited ; it also frequently 
contained statues of the proprietor’s ancestors. 

larboard (Ital. quello bordo, that side, 
contracted in speaking to To bordo). The 
former term for the left-hand side of a ship to 
a person standing on it, whose face is turned 
towards the head. The other side is called 
the starboard ; and as, from the resemblance of 
sound, larboard and starboard were often con- 
founded, the word was officially abolished a 
few years ago, and port substituted arbitrarily 
for it. [Port.] 

larceny (Fr. larcin, from Lat. latrocinium, 
theft). In Law, a species of felony, distinguished 
formerly into simple and mixed : the latter of 
which was the taking of goods and chattels 
from the person, or from the house, if above the 
value of twelve-pence. But this distinction 
was abolished in 1828. Larceny is the feloni- 
ous and fraudulent taking and carrying away of 
the goods and chattels of another. Thefts of 
things affixed to the freehold, if forming part 
of what is termed real property, are not larceny 
at common law ; but many offences of thi9 de- 
scription have been brought within the charac- 
ter of larceny by enactment. Robbery, break- 
ing into and stealing in a dwelling-house, if in 
the daytime, piracy, &c., are species of mixed 
larceny. A receiver of stolen goods is in- 
dictable either for a substantive felony, or as 
accessory to the theft or robbery. The lawr 
on the subject of this and cognate offences is 
now consolidated by ‘The Larceny Act 1861.* 
[Law, Criminal.] The punishment of simple 
larceny is three years* p^nal servitude, or two 
years’ imprisonment. 

larcb (Lat. Larix). The Common Larch is 
Abies Larix ; the American Larch, Abies penclula, 
the Tamarack of the Canadians. ^ [Aries.] 
larderellite. A native! borate of am- 
monia found at tho lagoons 4>f Tuscany, and 
named after count de Larderel. 

lardite. A kind of Chinese Figvrc-stone 
or Agalmatolite, named after INI. Lanli. 

lares (Lat.). Domestic deities of the 
Latins, who were probably regarded as the 
souls of the deceased ancestors of a family. 
Their worship, however, was not confined to 
private houses; as there were lares of the 


quents in great numbers. The female makes a , city, the country, roads, &c. [Penates.] 
simple nest by scraping together a littie dry j large (Ital. largo). In ancient Music, a 
grass, and deposits thereon four eggs, of a character representing the greatest measure of 
dirty olive colour spotted with black. The musical quantity; one large containing two 
young birds are covered with a thick down longs, one long two breves, one breve two semi- 
when hatched, and soon begin to run about : at breves. 

the approach of danger they squat down, and I Large. In Sailing, this term is applied to 
the parent, by a curious instinct, endeavours a wind abaft the beam, but not straight astern, 
to attract the attention of the intruder, and j To sail large is to sail on a large wind, 
draw him away from the spot, by fluttering * largbetto (Ital. dim. of largo). In Music, 
about with cries of inquietude, or even running ' a movement a little quicker than largo. 
along the ground as if lame. In October the largo (Ital.). Iu Music, a direction fur the 
lapwings are fat, and in good condition for the time, or rather the stylo, in which a piece of 
table: their eggs are considered a great delicacy, music is to be performed. It is generally un- 
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dcrstood to mean slow, but the real meaning is 
wide, roomy ; a figurative expression for a broad 
expressive style [Allegro.] 

Larldee. A family of swimming birds, 
having the gull {Laws) as the type. [Larus.] 
Xiarlx (Lat. the larch). The name under 
which some botanists separate the Larch from 
other species of Abies. 

X*arlxlnio Add. A volatile crystallisable 
acid, contained in the bark of the larch. 

X>ark (A. -Sax. laferc; Scotch, lavrock: as 
hawk from hafoc). The common name of the 
native species of the genus Alauda of Linnaeus ; 
of whicn one, the Alauda arvensis , is distin- 
guished as the sky-lark or lavrock ; the other, 
Alauda campestris t Linn., is called the field- 
lark. As the species of the present genus differ 
from most other insessorial birds in resting 
habitually and sleeping upon the ground, their 
feet present a singular but simple modification, 
which at the same . time beautifully adapts 
them to their office of supporting the superin- 
cumbent body on a flat surface : it consists in 
the extreme elongation in an almost straight 
line of the claw of the hinder toe, which is, at 
the same time, proportionally robust : thus the 
plane of support is extended at the expense of 1 
the prehensile faculty, which the habits of the 
lark render of little or no value to it. 

The sky-lark is universally admired for the 
power and melody of its song, and for the 
beautiful associations inspired by the circum- 
stances under which its notes are most richly 
poured forth, viz. while soaring aloft to greet 
the rising sun. It ascends in the air almost 
perpendicularly, by successive flights, to an 
elevation at which its song becomes inaudible : 
its descent is generally oblique. The female 
builds her nest on the ground, and lays four or 
five eggs, which are of a greyish brown colour 
marked with darker spots : she sits about fif- 
teen days, and usually rears two broods in the 
year. This prolific species is granivorous, and 
in the winter large flocks congregate together ; 
they are very fat at this season, and are captured 
in great numbers for the table. [Alauda.] 
Karktpnr. The common name for the 
plants referred to the genus Delphinium. They 
belong to the order Ranunculacece , and are 
for the most part of ornamental character. 
[Delphinium.] 

XriLrznier (Fr.). In Architecture. [Corona.] 
Ii&rua (Lat. ; Gr. Adpos). A I -inmuan genus 
of aquatic birds belonging to the longipennate 
division of palmipedes m the system of Cuvier, 
and now raised to the rank of a family com- 
prising several subgenera. The Larid&, or 
gulls, tire cliaracterised by their compressed 
elongated pointed bill, of which the superior 
mandible is curved downwards near the end, 
and the inferior forms a salient angle beneath. 
The nostrils, placed near its middle, or a little 
more forwards, are long, narrow, and form n 
complete transverse perforation : the tail is 
ample, and sometimes pointed. {L f stris.) The 
gulls are common and numerous on the sea- 
coast, and feed on the different animal sub- 
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stances which are left on Bhore or float down 
with the ebbing tide. The black-headed gull 
{Larus ridibundus, Linn.) breeds on the marshy 
edges of rivers or fens ; the female makes her 
nest among the reeds and rushes of heath or 
dried grass, and lays three or four eggs of an 
olive-brown colour spotted and streaked with 
dusky red. When the yonng are able to ac- 
company the parents, they all resort to the sea- 
shore. The other species of gulls build for the 
most part in the sand or the clefts of rocks. 

Karra (Lat a spectre). A Metabolian in- 
sect in its first stage after exclusion from the 
egg is so called, because its real form is, as it 
were, masked : the same term is also applied to 
those reptiles which undergo a metamorphosis, 
as the frog, when at a corresponding period 
of existence. The term grub is applied to 
the larvae of many insects; while that of 
caterpillar is most frequently reserved for the 
Lepidoptera . 

Larva. Spectres of the deceased were so 
termed by the Romans. They were held to be 
mere empty forms or phantoms, as their name 
indicates, yet endowed with a sort of existence 
resembling life, since they were to be pro- 
pitiated by libation and sacrifice. The larva of 
Caligula, according to Suetonius, was often seen 
in his palace after his decease. The larvae are 
described by Seneca, and often represented in 
paintings and on gems under the figure of a 
skeleton ; sometimes under those of old men, 
with shorn locks and long beards, carrying an 
owl on their hands. 

Karvlpara (Lat. larva, and pario, I bring 
forth). Those insects are so called which bring 
forth larvae instead of eggs, the latter being 
hatched in the oviduct. 

Xaaryngltls. Inflammation of the larynx. 
The symptoms are hoarseness, sense of suffo- 
cation, great anxiety and restlessness, and spas- 
modic difficulty of deglutition. The acute form 
of the disease sometimes terminates fatally in 
twenty-four hours. Chronic inflammation of 
the larynx is not an uncommon complaint> and 
often a very troublesome one ; requiring for 
its relief strict attention to the general health 
and the careful use of counter-irritation. The 
acute form of the disease requireslocal depletion 
and general antiphlogistic treatment. 

Karyngopl&ony (Gr. kapvyy6<pb>vos, sound- 
ing from the throat). The sound of the voice 
as heard by applying the stethoscope over the 
larynx. 

Xiarynpotomy (Gr. \apvyyorofita). The 
operation of making an opening into the larynx. 
[Bronchotomy.] 

Xiarynx (Gr. \dpuy(). The upper extremity 
of the trachea. It is a cartilaginous cavity, the 
superior opening of which is called the glottis. 
Its various parts, anatomically considered, are 
extremely complex and intricate, especially in 
reference to its construction and physiology as 
the organ of voice. 

Xiascar*. The name popularly given to the 
native Malayan sailors, many of whom are in 
the service of our mercantile navy. 
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&uer (Lat) or Cxrenalomn« Asa dulcis. 
A gum resin which was greatly esteemed by the 
ancients, and obtained from the north of Africa. 
It is described by Dioscorides (lib. iii. c. 48) ; 
and, under the name of silphion, by Theo- 
phrastus. Different names were given to dif- 
ferent parts of the plant which affords it, the 
term laser being exclusively applied to the in- 
spissated juice. From the representations of 
the plant upon the coins of Cyrene, it appears to 
havo been one of the Umbelhfera , and according 
to Lindley ( Flora Mtdica , p. 52) was in all 
probability obtained from Thapsia Silphion or 
garganica . 

ftailonite. A kind of Wavellite, found in 
slender silky fibres at the mine of St. Jaques, 
near Amberg, in .Bavaria. 

Lasio (Span, from Lat. laxus, loose). A rope 
furnished with a noose at one end. It is much 
used in Australia and America for catching 
wild cattle. In the British cavalry, ten men 
per troop are supplied with the lasso, in order 
that they may, on emergencies, be available 
for purposes of draught. 

Last. In Commerce, a measure of un- 
certain quantity, varying in different countries 
and with respect to different articles. Gene- 
rally, however, a last is estimated at 4,000lbs. 
(Commercial Dictionary.) 

laatage. Ballast or lading in a ship. 

Laitrea (after M. de Lastre, of Chateller- 
haut). The modem genus of Ferns of which 
the Male Fern, L. Fdix-mas, is the type. It 
is separated from other Aspidiaceous Ferns by 
its free veins and kidney -shaped sori, owing to 
which latter character some botanists prefer to 
place it in Nephrodium , in which, however, in a 
more limited sense, the veins are united. It is 
a very extensive genuB found in all parts of the 
world. 

lasurlte. Blue carbonate of copper. 
[Chess YX.ITK.] 

latanla (Latnnier, its Bourbon name). A 
genus of African Palms, with fan-shaped leaves, 
and forming trees twenty or thirty feet high. 
The pulp of the fruit of L. Commersonii t though 
disagreeable in flavour, is eaten by the negroes. 
This species is a native of the Mascaren Islands, 
and is often cultivated in our hothouses. 

lateen Sail (Ital. latina, large or broad). 
A triangular sail having its upper edge fastened 
to a long yard much inclined to the horizon. 
It is used on xebecs and other vessels navi- 
gating the Mediterranean. 

latent Heat (Lat. lateo, I lie hid). When 
heat is applied to a solid, the temperature of 
the latter rises until it begins to melt ; but even 
if the application of heat, be continued unin- 
terruptedly, a thermometer placed in contact 
with the melting solid remains stationary until 
complete liquefaction has taken place. The 
same phenomenon is observed when a solid or 
liquid is converted into vapour by heat. During 
liquefaction or vaporisation a large amount of 
heat is absorbed without rendering the body 
hotter, and hence the heat so disappearing has 
been termed latent hrat. In such cases the 
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heat thus said to be rendered latent is con* 
sumed either in separating the atoms of the 
body from each other or in moving them into 
new positions. It, therefore, no longer exists 
as heat ; but when the vapour is condensed or 
the liquid solidified, the amount of heat which 
has thus been consumed is re-generated. ( Heat 
as a Mode of Motion , by Prof. Tyndall, p. 147.) 

lateral Operation. A Surgical term 
applied to one of the methods of cutting for < 
the stone. 

lateran. A church at Rome, the Pope s 
see, and the metropolitan of the whole world, 
dedicated to St. John Lateran. The name is 
derived from the Roman family of the Laterani, 
who possessed a palace on this spot, which was 
seizea by Nero, and became from his time an 
imperial residence. The Lateran palace was 
given by Constantine to the popes (Milman’s 
Hist, of Christianity ii. 361), who continued to 
inhabit it until their retirement to Avignon, 
when it was exchanged for the Vatican. The 
building was then converted into a church. 
Eleven councils have been held in the Basilica 
of this name (hence styled Lateran councils 
in ecclesiastical history), of which four are 
considered by Roman Catholics to be general. 
The last of these (or the twelfth general, 
according to the same computation) is the most 
celebrated. It was held in 1215 by Innocent 
III., and is principally famous as establishing 
the Roman Catholic doctrine of the Eucharist, 
using for the first time the term tr an substantia- 
tion for the change of the elements. This council 
was convoked on the occasion of the heresy of 
the Albigenses, $nd its exposition of the Catho- 
lic faith is directed principally against them. 

It established also some canons for the main- 
tenance of discipline among the clergy, and 
that (omnis utriusque sexus) which enforces 
confession and communion upon all the faithful 
at least once a year. 

lateritious (Lat. lateritius, from later, a 
brick). This term is applied to the reddish 
sediment which is often deposited by the urine. 

latex (Lat.). A coagulable sap which cir- 
culates in the vessels of the laticiferous tissue 
of plants. The term is extended to any kind 
of viscid fluid conveyed in the laticiferous ves- 
sels, whether opaque or not. 

latli (Ger. latte). In Architecture, a thin 
cleft piece of wood used in slating, tiling, and 
in plastering. Two sorts of laths, single and 
double, are known amongst London builders, 
and both of them are made out of Baltic 
fir; the former being barely a quarter of 
an inch in thickness, the latter being three- 
eighths of an incli ; the foreign laths are usu- 
ally split out of oak, and are made of various 
thicknesses. Pantile laths are long squuro 
pieces of fir or oak, on which the pantiles hang. 
The term has also lately been applied to the 
wrought-iron strips that serve to fasten the 
slates or the sheets of metal on a roof ; or to 
the strips that support the filling-in part of a 
fireproof floor. 

lath Floated and Set Fair. In Archi- 
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lecture, two-coated plasterer’s work ; the first 
is ' called laying , and is executed without 
Bewitching, except with a broom. When used 
on partitions and walls, this kind of work ib 
generally coloured ; when on ceilings, it is 
white. 

Xiath Plastered, Bet, and Coloured. 

In Architecture, the same as lath laid, set, and 
coloured in addition; the same definition may 
be extended to the work called lath pricked 
*up, floated, and set fair for paper, excepting 
that it receives an additional coating— the 
pricking-up coat essential for procuring the even 
surface that is required for paper. 

&athe. An Anglo-Saxou territorial division, 
of which the etymology is uncertain. Kent is 
the only county divided into lathes, each of 
which contains four or five hundreds. Each 
was originally under the jurisdiction of a lathe- 
reeve, subordinate to the sheriff of the county. 

Lathe. An engine in which rotary motion 
is given to the object proposed to be turned, 
the tool intended to act upon it being held or 
fixed in any requisite position. It is much 
used, and is, in the hands of the best makers, 
a very complicated and ingenious piece of me- 
chanism. The old lathes were worked by the 
foot ; but in modern works, the head-stocks are 
made so large that it is necessary to put them in 
jnotion by a steam engine. A good lathe consists 
of: 1. tlie frame; 2. the liead-stocks, which bear 
also the differential pulleys, to allow the velocity 
of the motion to be changed ; 3. the rest for the 


tools ; and 4. the corresponding differential , 
pulleys upon the shaft communicating motion ; j 
the foot motion would be comprised under the 
frame. 

Xiathraea (Gr. Xadpcuos, concealed). A | 
curious genus of Orobanchaccee , called Tooth- j 
wort. The English name arose from tlie root, | 
which is parasitic on the roots of trees, and is , 
branched, and clothed with numerous fleshy I 
scales, resembling teeth. On this ground the ’ 
old herbalists considered it a specific for tooth- j 
ache. 

Xiatbyrua (Gr. A adupos, a vt tchling). A 
considerable genus of Lrguminosee , one of the 
most familiar of which is L. odoratus , the 
Sweet Pea of the gardens. Several other spe- 
cies are cultivated for ornamental purposes. 
L. sativu,8 is grown in the south of Europe 
under the name of Gesse, or Jarosse : its seeds 
are eaten in the same way as the chick pea, 
but are of a superior quality. The whole plant 
is sometimes cut for forage. The tuberous 
roots of L . tulterobus, not uncommon in corn- 
fields in various parts of Europe, and lately 
found in Essex, are eaten, boiled or baked, in 
countries where they are abundant. Z, Aphaca , 
which lias leaf-like stipules, but no leaflet's 
and Z. Eissolia, which lias neither leaflets nor 
stipuleR, but flattened grass-like loaf-stalks, are 
two rare annual native plants. 

Xatiallte (from Latium, the old region of 
the Latin-, in Italy). A synonym for Haiiyne. 

X.aticftferous Vessels. One of the ele- 
mentary tissues of plants, probably a modifica- 
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tion of cellular tissue, and consisting of tubes in 
which Latex is conveyed. 

XriLtielave (Lat. latus clavus). The broad 
stripe which Homan senators and patricians 
were privileged to wear on their robe. 

X»atln Church, In Ecclesiastical History, 
a name applied to the church of Rome mid 
the churches in communion with it, ns distin- 
guished from the Greek or Eastern or Orthodox 
communion. As contrasted with the latter, the 
Latin Church was long distinguished by a less 
subtle and refined theology, and by greater 
vigour, of action. For a full examination of 
the characteristics of these two great, religious 
bodies, see Milman, History oj iMtin Chris- 
tianity, also Edinburgh Review , January 1858, 
p. 64, &c. 

latiislmui Bonl. In Anatomy, a broad 
muscle of the back which pulls the os humeri 
downwards and backwards, and assists in its 
rotatory motion. 

latitude (Lat. latitudo, breadth ). In Geo- 
graphy, this terra signifies the distance of a place 
from the equator, expressed in degrees of the 
earth’s circumference ; or it is the angle which 
a line perpendicular to the horizon of any place 
makes with the plane of the earth’s equator. In 
Astronomy, the term latitude , as applied to a 
celestial body, has a different signification, and 
means the distance of the body, or rather the 
place of the body, from the ecliptic, or plane 
of the earth’s orbit. The term declination is 
applied to denote the angle corresponding to 
terrestrial latitude ; namely, the distance of a 
star or planet from the plane of the earth’s 
equator. This double signification of the term 
is unfortunate, as it tends to create a confusion 
of ideas ; but having been introduced by the 
early astronomers, and being ingrafted into 
every existing work on the science, it is now too 
late to substitute another word in its place. 

Latitude and longitude being the coordinates 
by which the positions of places on the ter- 
restrial surface are defined, their determina- 
tion forms a most important application of 
astronomy. 

In order to give an idea of the methods of 
finding the latitude of a place, or of a ship at 
sea, it is necessary to recall some of the ele- 
mentary properties of the sphere. Let H H' 
be the horizon of a spectator 
placed at C ; CP the direc- 
tion of tlie axis of the earth ; 
and C Z the direction of the 
zenith, or perpendicular to the 
horizon. Let CE be drawn perpendicular to 
CP, in the plane determined by the straight 
lines C P and C Z, or the plane of the meridian ; 
then C E is the intersection of the planes of the 
equator and meridian ; the semi-diameter of tlie 
earth being neglected ns infinitely small in 
comparison with the distance of the celestial 
concave, to which C P, C Z, and C E are sup- 
posed to be prolonged. Hence Z is the zenith 
and P the elevated pole. 

Now, by the definition, the angle E C Z is 
the latitude of C ; and it is this angle, therefore, 
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which is to be determined. The observer | only correction required is for refraction, which 
always knows his zenith by the direction of the is not the same in the two observations, 
lumb-line ; but there is no visible mark in the • 3. The latitude may also be found by ob- 
eavens by which he can at all times determine serving the greatest and least meridian altitudes 
the plAce of the equator, or the position of E in of the sun in the course of a year. The sum of 
the meridian, or even the meridian itself. But the altitudes of the sun at the summer and winter 
the angles ECP and Z C H being each right solstices is equal to twice the height of. the 
angles, ECZ is equal to PCH ; that is to say, equator, or twice the complement of the lati- 
the latitude of the place is equal to the height tude ; but this method requiring observations to 
of the visible pole. New the pole is a fixed be made at an interval of six months, is seldom 
point in -the heavens, and its position (in the employed, excepting in fixed observatories, 
northern hemisphere) is indicated nearly by a 4. All the preceding methods suppose the 
star, called the pole star, or a polaris , which body observed to be on the meridian ; but this 
describes a small circle within 1° 40' of it condition, though it renders some calculation 
By observing, therefore, the height of the pole unnecessary, is not indispensable. The latitude 
star at any place, an approximation to'the lati- may be determined by the observed altitude of 
tude will be obtained within 1° 40' of its true a body out of the meridian ; and indeed with 
value. But this approximation is very far more certainty, because several observations 
from being sufficient for any useful purpose ; may be made successively, the mean of which 
it is therefore to be corrected by means of a will give a surer result than a # single meridional 
table called the ‘correction for pole star.’ observation. Let P be the pole, S the place of 

The places of the principal stars being given the star or planet, and S Z its 
in the existing catalogues, the observed altitude observed zenith distance, or 
of any one of them at the time when it. passes the complement of its observed 
the meridian will give the latitude of the place, altitude. In the triangle PSZ, 

Let S be a star on the meridian, and S P its P S, the polar distance of the star, is known ; 
polar distance in the catalogue, and let its a!- S Z is given by observation; and the hour 
titude H' S be observed ; then H' S being known, angle Z P S is given, beeanse the time of the 
S Z, the zenith distance, is also known ; and observation is supposed to be known ; there- 
S P being also known, we have SP— SZ = ZP, fore PZ, the co-latitude, may be found by the 
the complement of the latitude. In like man- solution of a spherical triangle. This method, 
ner, the latitude may be found by observing however, can only be successfully applied by 
the meridional altitude of the sun, or moon, or observing near the meridian, unless the exact 
a planet, the declinations of all these bodies at time of observation is known ; and some arti- 
any time being known. Various methods have flees of analysis are required to adapt the 
been given for determining the latitude by ob- trigonometrical formulae to calculation, 
eervations of the heavenly bodies ; but though Another method of finding the latitude is the 
all the methods are equally good in theory, one called Sumner’s method. When one al- 
they are not all equally practicable, and some titude only can bo taken, the place of the ob- 
of them give results attended with much server may be assumed to be on a line, which 
greater uncertainty than others. The follow- is found as follows. With the estimated lati- 
ing are those which are chiefly employed. tude of the ship, the altitude, and declination, 

1. By observing the altitude or (which comes and by means of the chronometer, showing 

to the same thing) the zenith distance of a star Greenwich mean time, calculate the longitude, 
on the meridian. This is the simplest in prac- Mark the spot on the chart corresponding to 
tice, requiring only a single observation, and no this latitude and longitude. Assume another 
other correction than for refraction. It is ac- latitude a few degrees different from the 
cordingly generally employed for common geo- former, and find the longitude ns before, 
graphical purposes. When the sun or planets Mark the spot on the chart corresponding to 
are the bodies observed, corrections must also this latitude and longitude. Join the two 
be applied for the semi -diameter of the body spots thus found, and the place of the ship 
and for the parallax. At sea the bodies selected will be on or very near to the line, or tho 
are the sun and moon, the observation of a star line produced. If another altitude Could be 
or planet being difficult. To know when a taken an hour or two afterwards, and two spots 
heavenly body is on the meridian, it is neces- determined in like manner, the line joining them 
sary to hare a pretty accurate knowledge of will intersect the other line on the chart in or 
the time; but it may be remarked that near near the true place of the ship, and thus tho 
the meridian the altitude varies very slowly, position of the ship will be found very nearly, 
and therefore a small error in respect of the Tho estimated latitudes should, if possible, be 
time does not much affect the result. taken one greater and one less than the true, 

2. By the altitudes of circumpolar stars and within a few degrees of each other; i small 
(those which never go below tbe horizon of the diagram or chart bounded by the two parallels 
place) at their upper and lower transits. If the of latitude passing through the estimated Inti- 
altitude of a star on the meridian is observed tndes may be easily constructed, and the place 
both above and below the pole, the sum of the of the ship indicated thereon by the intersection 
two altitudes is equal evidently to twice the of the two linos found as above. This method is 
height of tho pole, or twice tho lutitude. The fully described in Mr. John Riddle’s Navigation. 
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5. The method in most general use for find- 
ing the latitude by observations off the meridian 
is the one known as ‘ Inman’s Double Altitude.’ 
This consists in taking the altitudes of the 
same heavenly body, or of different heavenly 
bodies, and noting the interval or elapsed time 
between the observations: the latitude may 
then be computed by the application of the 
common rules of spherical trigonometry. 

6. The last method which we shall notice 
for finding the latitude is one that has been 
proposed by Bessel, and consists in observing 
the eastern and western passages of a star 
through the prime vertical ; that is, the vertical 
plane at right angles to the meridian. When 
a transit instrument is adjusted to move in this 
plane, and consequently Iris its horizontal axis 
m the direction of the meridian, all the stars 
which pass the meridian between the zenith 
and equator will twice enter the field of the 
telescope. Now let t be the time of the eastern 
transit, t the time of the western transit, 5 
the declination of the star, <p tire latitude, and 
P the diurnal arc corresponding to the time J 
(t — tf'); then the formula by which the lati- 
tude is determined is 


The advantages of this method are, that the 
observations may be made with a portable 
transit instrument, which can easily be oriented 
by means of the circumpolar stars ; a small 
error in the adjustment will produce no sensible 
error in the result if the stars observed pass 
near the zenith ; the observations are altogether 
independent of errors in the division of the 
instrument; and in determining differences of 
latitude, errors of declination are also elimi- 
nated by observing the same stars at all the 
stations. It is therefore a very convenient 
method for use in a trigonometrical survey. 

latltade on the Sphere or Rednoed 
latitude. In consequence of the whirling 
motion of the earth about its axis, the parts of 
the equator which have the greatest velocity 
acquire thereby a greater distance from the 
centre than the parts near the poles. By 
actual measurement of a degree of latitude in 
different parts of the earth, it is found that the 
equatorial diameter is larger than the polar 
diameter by abont twenty-six miles, the former 
being about 7,424 miles, the latter about 7,898 
miles, and that the form of the earth is that 
of an oblate spheroid resembling the annexed 
figure, in which PPx is the axis, and EQ the 
equator. It is usual, however, in drawing the 
figure of the earth, to exaggerate its elliptic! ty : 
this is done for the «ake of drawing the lines 
about the figure with greater clearness, for if 
it were constructed according to its true di- 
mensions the line PP! (being only about the 
sJffth part of itself less than E Q) would appear 
to the eye of the same length as EQ, and 
we should see that the figure more nearly 
resembling the earth would be a, sphere. The 
true latitude of a point A is the angle formed 
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by AG, a perpendicular drawn to the earth's 
surface at A with the plane of the equator EQ: 
thus AGQ, is the true latitude of A The 
reduced or central latitude of A is the angle 
formed by AC, a line drawn from A to the 
centre C of the earth with the equator. Thus 
A C Q is ^ the reduced latitude of A, or the 
latitude considering the earth as a sphere 


p 



The difference between the true and reduced 
latitude is not great ; it is, however, of impor- 
tance in Borne of the problems in nautical 
astronomy. The value of this correction for 
different latitudes has accordingly been cal- 
culated, and forms the nautical table called the 
correction for the spheroidal figure of the earth. 
(For the analytical investigation of this correc- 
tion, see Jeans’ Navigation.) 

Xiatitudlnarlans, In Ecclesiastical His- 
tory, a class of English divines in the reign of 
Charles II., who were opposed alike to the 
high tenets of the ruling party in the church, 
and to the fanaticism which then distinguished 
so many of the Dissenters. They \yere, of 
course, the objects of much attack; and one of 
their number, Fowler, bishop of Gloucester, ex- 
plained thrir principles in his treatise entitled 
4 The Principles and Practice, of certain modern 
Divines of the Church of England vulgarly 
called Latitudinarians, truly represented and 
defended , by way of Dialogue , 1670.’ Henry 
More and the other Platonising divines of 
the time were sometimes comprehended under 
this appellation. The word has been since 
very generally used to designate those who hold 
opinions at variance with the more rigid in- 
terpretation of Scripture and church traditions, 
or merely as a term of party vituperation. 
Xiatona. [Minerva.] 

XfUtrla (Gr. Xarptta, hired service ). In 
Roman Cjgtholic Theology, this term is applied 
to the worship of God, the adoration paid to 
the saints being distinguished by the name 
dull a (Gr. bovKcia, slavery ), while that which 
is directed to the Virgin is exclusively known 
as hyper -dulia, or an excess of dulia. 

Latroblte. A variety of Anorthite, found, 
of a pale red colour, in Amitok Island, on the 
coast of Labrador. It is a hydrated silicate of 
alumina, peroxide of iron, lime, potash and 
magnesia. Named after the Rev. C. J. Latrobc, 
by whom it was first brought to this country. 

fatten (Fr. laiton). Brass or bronze. 
Tinned iron is also sometimes called latten. 
Latter-day Saint*. [Mormonism.] 
Lataioe4eaf. (Ouvibandra.] 
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In the .-Conic Sections, 
the double of the ordinate at a focus. [Conic 
8bctions.] 

Laudanum (of uncertain derivation). 
Different preparations of opium have been so 
termed: the tinctures used formerly to be called 
liquid laudanum . 

.Laudicaenl (Lat.). Among the Romans, 
persons who (like the modern claqueurs in 
France, or the puffers in England at auctions) 
attended the performance of plays and the 
delivery of orations, in order to raise or to 
join in the acclamation. 

Laadi (Lat laudes, praises ). In the 
Roman Catholic Church, the prayers formerly 
ustd at daybreak, between those of matins and 
prime. In later times they have become gene- 
rally confounded with matins. 

Laughing Gas. [Nitrous Oxide.] 
Laumonite. A variety of zeolite, named 
after Gillet-Laumont It crumbles when ex- 
posed to air in consequence of loss of water. 
It is a silicate of alumina and lime with sixteen 
per cent of water. 

Launch (Fr. lancer, to hurl out). The put- 
tiug of a new vessel into the water. When the 
vessel is to be launched, a frame called cradle 
is built under her, thus : At about one-third 
of the extreme half-breadth are laid, on each 
side of the keel and parallel to it, long pieces 
of planed timber, forming, as it were, two keels 
under the principal portion of the vessel. On 
these are placed vertical timbers meeting the 
ship’s bottom, and maintained from slipping 
outwards by a strong plank or ribband. This 
apparatus, which is the cradle, rests on each 
side upon a platform sloping to the water 
five-eighths of an inch in one foot ; these plat- 
forms are called the ways, and are planed and 
greased. The blocks on which the keel was 
laid being removed with the shores, the vessel 
rests on the cradle, which is kept from sliding 
down by a bid all piece or bar of wood fixed to 
it lying nearly horizontal, abutting against a 
place in the ways called the dog shore, which 
being struck downwards falls, and the vessel 
elides down into the water. When afloat, the 
cradle, which was only kept together by the 
ship’s weight, breaks up, and the detached pieces 
are recovered by boats. 

Launch. The largest boat carried by a man- 
of-war, and occasionally provided in very large 
vessels with guns and a screw engine to enable 
it to penetrate rivers. 

Laura (Gr.). A name applied to the en- 
closure of a monastery in the Greek or (Ortho- 
dox) Eastern Church. The well-known lauras 
in Palestine, &c. were collections of cells in 
which hermits lived, in strict seclusion, but 
without a common monastic rule. 

Lauraeese (Laurus, one of the genera). A 
natural order of arborescent Exogens of the 
Dnphnal alliance, inhabiting the cooler parts 
of the tropics and some temperate countries. 
They are distinguished from all other incom- 
plete apetalous Exogens, excepting Athero- 
spt rniactce, by the peculiar dehiscence of the 
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anthers, which open in consequence of the 
face of the valves rolling back ; and from that 
order by the ovules being pendulous, not erect. 
The species are generally tonic and stimulant. 
Cinnamon and Cassia are the produce of some, 
Camphor of others, and the Common Sweet 
Bay {Laurus nobilis) is a frequent instance of 
the order in the northern form. A few are so 
aromatic that their seeds have been used as 
substitutes for nutmegs. ' 

Laureate (Lat. lanreatus). Literally, 
crowned with laurels. It was from some 
traditionary belief respecting the coronation 
of Virgil and Horace with laurel in the 
Capitol (of which, however, no record is 
extant) that the dignity of poet laureate was 
invented in the fourteenth centuiy, and con- 
ferred on Petrarch at Rome by the senator 
or supreme magistrate of the city. It was 
intended to confer the same honour on Tasso, 
who, however, died on the night before the 
proposed celebration. In 1725 and 1776 it 
was granted to two celebrated improvisator!, 
the Signor Rufetti and the Signora Morelli, 
better known by the name of Corilla. [Im- 
provisators] In most European countries the 
sovereign has assumed the privilege of nomi- 
nating a court poet with verious titles. In 
France and Spain these have never been termed 
poets laureate ; but the imperial poet, or Poeta 
Cesareo, in Germany, was invested with the 
laurel. In England traces of a stipendiary 
poet royal a^e found as early as Henry III., 
and of a poet laureate by that name under 
Edward IV. Skelton, under Henry VII. and 
Henry VIII., was created poet laureate by the 
universities of Oxford and Cambridge, and ap- 
pears to have held the same dignity at court ; 
but the academical and court honour were 
distinct until the extinction of the university 
custom, of which the reign of Henry VIII. 
exhibits the last instance. 

Royal poets laureate are supposed not to have 
begun to write in English until after the Refor- 
mation. The office was made patent by Charles 
I., and the salary fixed at 100J. annually, with 
a tierce of Spanish Canary wine. Under Queen 
Anne it was placed in the control of the lord 
chamberlain. In the reign of George III. the 
annual tierce of wine was commuted for an 
increase of salary, and at the close of the same 
reign the custom of requiring annual odes from 
the lord chamberlain was discontinued. 

Laurel. The common name for Laurus . 
The Cherry Laurel, or Common Laurel of the 
gardens, is the Cerasus Lauroccrasus . 

Laurencia (after M. de la Laurencie, a 
French naturalist). A genus of rose-spored 
Algee , the type of the order Laurcnciacia. 
It contains some of our commoner seaweeds, as 
L. ohtusa and pinnatijida , the former of which 
forms the greater part of what is now sold as 
Corsican Moss, and the latter is sometimes 
eaten under the name of Pepper Dulse. 

Laurenttan Rooks. In Geology, an im- 
portant group of rocks, deriving its name from 
the river St Lawrence, near which they are 
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developed. These rocks are anterior to those ’ 
generally recognised as the oldest Silurian and 
Cambrian strata known in the British Islands. | 
They are, however, believed to be represented 
by some examples of gneiss and slate in Scot- 
land. Other contemporaneous series will, no 
doubt, be discovered. Among the Laurenti&n 
rocks of Canada very singular indications of 
the existence of organic bodies have been de- 
tected in Serpentine, Epidote, and other mag- 
nesian portions of the metamorphosed rock. Of 
the organic origin of these indications there 
can be little doubt ; but it is not so clear to 
what group of organisms they may be referred. 
In appearance they remind the naturalist of 
the tiudista , a group of which, however, very 
little is really known. They resemble Forami - 
niftra in structure, but their size is gigantic. 
Some naturalists have referred them to the 
Spongiada. They have been described by 
l)r. Carpenter and others under the name 
Fozoon canadensc. 

laurin. A fatty matter of an acrid taste, 
contained in the berries of tho common laurel. 

laurostearic Acid. - One of the fatty 
acids of the Bay berry. 

Lauras (But.). The typical genus of Lau- 
raccat , represented by the Bay or Noble Laurel. 
The branches of tlifi Bay were used to form 
the crowns placed on the heads of the heroes 
of antiquity, and on the statues of the gods. 
The Bay is in this country an evergreen shrub 
with aromatic leaves, used on account of their 
agreeable flavour. Oil of Bay, an external 
stimulant, is expressed from the fruit. 

Lava (from Lat. lav are, as being washed 
up). The* molten matter poured out from active 
volcanoes in a fluid state. Although the word 
admits of clear definition, the mineral pro- 
duced is often extremely different in different 
places. Thus when lava is erupted into the 
air, the upper part is full of air bubbles, and 
resembles a coarse ash. It is then called sco- 
liaceous, or simply scoria. Not unfrequently 
similar scoriae will bo found at the bottom of a 
flood of lava where a thin stream has first come 
in contact with uneven and damp earth. Below 
the scoriaceous surface the lava is more compact, 
and where it has cooled more slowly and under 
greater pressure, it is found to have assumed 
a different aspect. The more compact and 
deeper parts of a lava current are often dis- 
tinctly porphyritic, while the parts near the 
surface are sometimes like glass. [Obsidian.] 

Lavas differ in composit ion, but on the whole 
there is a general similarity in many respects 
betwoen the lavas of different countries and 
distant times. The same laws would seem 
to have always acted in reference to their 
formation. 

Lava poured out under water assumes a 
different appearance from that which has been 
erupted in the air. It is more compact, and 
resembles basalt [Basalt and Volcano.] 

Lavandula. A genus of Labiates, con- 
taining two well-known officinal plants, L. 
vera, the common Lavender, and L. Spied, 
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which yields oil of Spike ; tin latter is some- 
what the larger of the two. Lavender is an 
undershrub, with linear grey leaves and close 
spikes of bluish flowers, from which latter by 
distillation the essential oil of Lavender is 
procured. Preparations of Lavender are used 
both in perfumery and medicine. The oil of 
Spike, which has a less agreeable perfume, is 
used by painters on porcelain, and by artists in 
the preparation of varnishes. 

lavender. [Lavandula.] 

Lavendulane. An amorphous mineral, 
of a lavender-blue colour, from Annaberg in 
Saxony. It is a mixture of arsenates of cobalt, 
nickel, and copper. 

Laver (as it is otherwise called sea liver- 
wort, the word looks like a corruption of liver). 
The Porphyra vulgaris , esteemed by some as a 
delicacy. What is called green laver is Ultra 
latissima . 

laverna (Lat.). Among the Romans and 
Latins, Laverna was the patron goddess of 
thieves. A grove on the Via Salaria at Rome 
was sacred to her. The origin of the name 
is doubtful. 

law (Lat lex). Law, collective and parti- 
cular. — We employ the term law to denote a 
body of rules, or all the rules applicable to a 
given subject ; o. g. the Roman law , the law 
of nature. We employ the term a law to 
denote an individual rule. 

The idea of law, in its strictest sense, com- 
prehends the notion of two parties ; a superior 
imposing it, and an inferior obeying it 

Laws , improperly or metaphorically so 
called. — In common language it is usual to 
apply the word law to designate principles or 
properties which can only be thus named by 
analogy. Whenever certain causes invariably 
or generally produce like effects, this conse- 
quence of effect upon cause is popularly termed a 
law. Thus we speak of the law of nature with 
reference to inanimate or irrational subjects; 
of the law of gravitation , by which bodies are 
mutually attracted to each other ; of the laws 
of motion , of the laws which regulate certain 
processes in animal and vegetable economy, 
&c. In this sense, laws hqye been defined to 
mean, ‘ the necessary relations resulting from 
the nature of things.' The analogy is nobly 
expounded in a well-known passage of Hooker’s 
Ecclesiastical Polity, at the end of tho flnt 
book. 

Law defined. — Law, in its stricter sense, as 
applied to the voluntary actions of a man, 
comprises the notion of a command issued by 
a superior imposing an obligation on a subject. 

Laws, Hi vine and Human. — Laws are di- 
vided, according to the supdWor who imposes 
them, into divine and human the law of God, 
and the law of man. 

Law of Nature.-- The law of nature, however 
extensive in its philosophical meaning, is much 
more confined in that sense in which alone it 
is within the province of jurisprudence. Re- 
garding it as merely applicable to the relative 
duties of men in a community, it is sufficient 
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for practical purposes to observe, with Grotius, conducts and of passports, the nature and 
that its first principle is the sociability of man ; obligation of alliances, the means of negotiation, 
and, consequently, that the conservation of the authority and interpretation of treaties of 
society in its actual state, whether from the peace.* 

motive of mutual distrust, as Hobbes main- But the law of nations, in its practical sense, 
tained, or from innate benevolence, as his widely differs from this extensive and philo- 
adversaries contended, is the duty which it sophical compendium of international duties, 
imposes on everyone. Many of the maxims which relate to the 

Letus suppose, therefore, that in a community subjects here enumerated belong rather to the 
such as our own there could occur at once a higher province of morality than to that of 
suspension of all civil positive law ; and that, at jurisprudence. The only punishment of which 
the same time, the sanctions of the divine or the sanction can be applied in this species of 
unwritten law could be withdrawn. Men would law is the hostility of other states towards 
thus be restored to a state of natural liberty, that which violates it. Whoever, therefore, is 
The natural law is that code of duties which powerful enough, whether from his own strength 
would then take the place of all other legislation, or from position and alliances, to defy such 
Every act tending to injure our neighbour in punishment, is, in a certain sense, above the 
person and property, every act in any way law. Hence, although the law of nations, con- 
tending to disturb or impair the frame of sidered ns a branch of that of nature, would 
society, would then be prohibited by natural lay down absolute rules of conduct in the 
law, as it now is prohibited by laws human highest as well as the lowest matters of policy 
and divine. Undoubtedly the natural law, within its reach, it may safely be said that tho 
in the sense in which it is commonly used, law of nations as a body of recognised right 
comprehends a far wider range of objects, extends only to a portion, and that the least 
The duties of personal holiness, the relative important, of these matters. The only maxims 
duties of the members of a family, the duties which can bo said to subsist as laws are those 
of active bonevolencc ; all these are dictated to which arc ne\ er or rarely violated by European 
us by conscience, ns much* as abstinence from stutes; because the inconvenience of tlnir 
positive injustice. But the province of juris- general neglect would overbalance the parti- 
prudence is too limited to admit of the con- cular inconvenience of adhering to them in a 
siderution of those higher parts of morality, given instance. Thus all will acknowledge 
and is concerned only with political society. that there is a wide difference, in point of 

Law of Nations. — The principle of natural preciseness and obligation, between the prin- 
law between individuals in a community would ciples which forbid unjust aggression or sererity 
thus be tkb maintenance of tbo status quo, or towards the conquered, and those which pre- 
actual condition of things, and the insuring to scribe the privileges of ambassadors and the 
every one the continuance of all his possessions. protection of peaoi ful aliens. 

This, therefore, is tho elementary dogma of The subjects to which national law is most 
tlm^only branch of n'.h.ral law which can be strictly confined .»r * customary rult* iv^peeted 
said to exist as a th finite rule of conduct ;[ by the mutual consent of nations, rar.ly m- 
namcly, tin* law of nations. 'Nations ..re in a | fringed by tho vol’.nt.u^ ac* of a sovereign 
stale of natural liberty with reference to other [ powei, and of which the infringFmeiit is cog- 
nations.- For, since they have no earthly | sidcrcd to require nml rcp.;i,.b 

superior to establish rules for tlk.n. She oiiiy i Jt is to be oh* rwd, that although s< v.ivl of 
maxims which govern their intercourse the max. n.s 01 national law (such to* 7; .«->.< 1 
certain conventional arrangements tlm r,M. ,t a*' ilie sanctity ol the persons of nnd'r-* - t. . • 
of which is tho maintenance of tho exi-iing 1 are u aalU mid binding m trun*..ct'.m» w,i\ 
society an 1 intercourse between the subjects I all nation « of the globe, yet the great bulk - f 
of distinct sovereign states. All tlm ride* of its rules, .ire only recognised aim ob.-^ned l.y 
national law have this for their ultimate end. ' tho flohaian stales uf Europe and America in 

Tho natural law of men, to use the phrase their dealings with each other, 

of Hobbes, teaches tho absolute duties subsist- National law (from its defective sanction 
ing between men and men; the natural law and want of n sovereign legislator as to its do- 
of nations, those subsisting between men in ; tails) rna;., perhaps, be more properly termed 
societies: or (in a compendious definition), | the custom than tho law of nations, 

national law is the law of nature applied to Tho reduction of the law of nations to a 

independent states as if they were individuals, system was first made by Grotius, in a work 
The law of nations, according to tho com- ! which (as tur J. Mackintosh has well oWn ed), 
preheusive arrangement of ^Mackintosh, com- j t hough w enow indeed justly deem it imi'ovfi ei. is 
prises ‘the principles of national independence, j among the must complete tiiat the world has yet 
the intercourse of nations in peace, tho privi- i received, at so early a stage in the progivs* of 
leges of ambassadors and infi rior minister**, the ' any sci.mv, from the genius and learning of 
commerce of private subjects, the grounds of 'one man. To him succeeded Pufiendorf; who, 
jmt war. the mutual duties of belligerent ami avoiding the inconvenient and unscientific mo- 
neutral powers, the limits of lawful hostility, | thod of Grotius, has (to use the words of tho 
the ligh’s of c«»iit|iie*'f. the faith to Is obsineil ( Matesnnui alnaily miotid), without the genius 
in warfare, t li.* f. ire of an ariui-lic> , of sale- 1 of his m.’.-ter, and with very inferior le.vrmng, 
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treated the # subject with sound sense, with 
dear method, with extensive and accurate 
knowledge, and with a copiousness of detail 
sometimes indeed tedious, but always instruc- 
tive and satisfactory. In addition to the works 
of these illustrious authors, the rules of national 
law are to be found, first, in the treatises of 
several other authors, who are usually regarded 
as authorities ; of whom Bynkerschoek ( Opera 
Omnia , fol. Lug. Bat. 1767 ; Engl, trans. fol. 
1749), Vattell, Wicquefort, Rutherforth (Insti- 
tutes 1779), Von Martens, and others, may 
be cited : secondly, in the treaties which have 
been at different times concluded between Eu- 
ropean states ; especially those of Westphalia, 
1648; Utrecht, 1713; Aix-la-Chapelle, 1748; 
Paris, 1763; and Vienna, 1814. A full sum- 
mary of the bibliography of this subject, will 
be found in the introductory chapter of Mr. 
Manning's work on the Law of Nations (1839). 
(Sec also the standard work of Dr. Wheaton On 
International Low, 2 vols. 8vo., and the recent 
treatises of Sir R. Phillimore and Dr. Twiss.) 

The language of conventions and treaties 
has frequently given occasion to disputes. 
Subsequently to the revival of letters, and 
until the peace of Nimeguen (1679), the state 
language ordinarily used was tho Latin ; but 
since that period it has chiefly given way to 
the French, which is now commonly used be- 
tween nations employing different languages 
in their public acts. 

Law, Positive or Municipal. — This is the 
term usually employed to distinguish law, in 
iN ordinary sense (the expression of the will 

a supreme power in a state), from all the 
other species of law (improperly so called) with 
which we have hitherto been occupied. It is 
calif d positive law, because established in the 
mu of direct and definite injunctions ; muni - 
dial, fro in the Latin municipium, a town pos- 
se s>ed of privileges and local laws. 

Positive law is ‘ a. rule of civil conduct pre- 
scribed by the supreme power in a state.* 
Pluckstonc adds, ‘commanding what is right., 
and prohibiting what is wrong.* But as it is 
clear that the right commanded and the wrong 
prohibited acquire the character of right and 
wrong only from being so commanded and 
prohibited, the latter half of the definition is 
evidently comprehended in the first A regu- 
lation or body of regulations, usually adhered 
to by men in their dealings with each other, but 
not commanded by the civil power nor enforced 
by lawful punishment, is properly called a 
custom ; but when such regulations, whether 
set by men to each other on a footing of 
equality, or by subordinate bodies within the 
state to individuals, can be enforced by law- 
ful punishment, the sovereign power allowing 
such punishment, the sovereign power thereby 
adopts the regulations, and they become laws 
in the strictest sense of the word. 

A law is also defined, * a command of a poli- 
tical superior obliging the subject to a par- 
ticular course of conduct.' ’ This definition 
comprehends most of the civil institutions 
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with which jurisprudence is concerned ; bat it 
appears to exclude some which are neverthe- 
less within the province of that science. Eos 
example — 

1. Many laws are enacted to explain former 
laws, and also to repeal former laws. Neither 
of these can be said, in strictness, to answer 
the definition of law which describes it as a 
command, unless we consider them as re- 
enacting former commands. 2. The Roman 
jurists applied the term ‘laws of imperfect 
obligation ’ to certain enactments of their law 
prescribing particular conduct, but without any 
penalty being expressed in the event of their 
violation. These were not commands, not 
being enforced, and could not be said to oblige 
the subject, who was at liberty to escape the 
obligation. Our lawB recognise no such rules 
as these. If a statute enjoins or prohibits an 
action without adding any express penalty, the 
courts of justice presume that a violation oi 
the statute is punishable. Law, as the subject 
matter of jurisprudence, is that which obliges 
the subject to a particular course of conduct 
by general rules of action. This excludes — 

1. Laws made to permit or restrain the actf 
of specified individuals. Such were called by 
the Romans privilegia, or under the emperor’s 
private rescripts; in our law, private acts of 
parliament . The sovereign body in the state, 
having the power to repeal and modify its own 
enactments, can by an expression of its will 
exempt particular persons from its own injunc- 
tions, or can impose new duties on particular 

E ersons. Such decrees have all the force of 
iw ; but they do not form a part of the general 
law of the country. 

2 Laws made to suit a particular emergency, 
occasional or particular commands, which are 
distinguished from general laws by their shorter 
duration. To exemplify this difference, it has 
been said that should a sovereign command all 
his subjects to wear black as their ordinary 
dress, such a command would be a law ; but 
should he order a general mourning for a stated 
time, such an order would not have sufficient 
permanence to entitle it to that appellation. 

Every command given by a political superior 
is a law in point of force ; but it is necessary 
to establish some distinction between occasional 
and general commands, as otherwise every di- 
rection of a public officer, every incidental 
command of a military superior, must be con- 
sidered as a law. An act to suspend the col- 
lection of a duty for a given time, an order 
in council to admit bonded goods, or to issue 
any temporary regulations respecting trade and 
commerce, royal proclamations* all these are 
familiar instances of the species of occasional 
or particular commands. 

Municipal law is commonly divided into two 
branches ; that which concerns the public duties 
of individuals with reference to the. state, and 
that which concerns the private relations of 
individuals towards each other. The division 
between these branches is not in all systems the 
same, tfndor the old Germanic institutions, 
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for example, most crimes were considered as 
civil injuries only. 

Laws, strictly so called and forming the body 
of public right in each separate state, are to be 
found either in codes sanctioned by the au- 
thority of tlio state; or in decrees issued and 
made public by such authority ; or, finally, in 
certain unwritten customs, to which that au- 
thority, by sanctioning them, has given the 
force of law. 

The code of law, under all Mohammedan 
governments, is to be found wholly or in part 
in the Koran, which to Mohammedans bears the 
character both of revealed and civil law. Those 
of the Hindus and many ot-hcr nations are 
likewise considered by them to possess tho 
authority of a religious sanction. 

In Western Europe the laws in force in most 
of its countries, although modified and repub- 
lished by their several legislatures, are in great 
measure founded on what is termed the Roman 
law. This body of law is principally declared 
in the Pandects , Code, and Institutes of the 
emperor Justinian ; but these contain only a 
digest of a small portion of the laws which 
prevailed in the ancient Roman empire. 

The Homan Law. — ‘Inasmuch,’ to use the 
words of our own learned judge Lord Holt, * as 
the laws of all nations are doubtless raised out 
of the civil law, as all governments are sprung 
from the ruins of the Roman empire, it must 
be owned that the principles of our law are 
borrowed from the civil law, therefore grounded 
upon the same reason in many things.’ — The 
manner in which the Roman law has been in- 
troduced into the jurisprudence of modern 
Europe may be said to have* been twofold : first, 
through the prevalence of Roman usages, de- 
rived from the times of the empire, among the 
population of various countries, especially that 
part of it which was collected in towns ; secondly, 
through the efforts of the ecclesiastics, who 
learnt the civil law from the Codex of Theodo- 
sius, and from the works of Justinian, and in- 
troduced it, as far as their authority extended, 
into such branches of justice as they were per- 
mitted to administer, and especially into their 
canon law, which the various princes of Europe 
permitted to be binding, to a different extent 
in different countries, upon their lay as well as 
clerical subjects. Thus the Roman law is in 
one sense the oldest and fundamental part of 
public right in many countries: in another 
sense it is a comparatively recent importation, 
altering the character of their respective legis- 
lations. The Roman law comprises what are 
termed the Institutes, Pandects, Code, and 
Novell.® [see these terms]. These have been 
collected and published together, under the 
title of Corpus Juris Civilis ; the best editions 
ln ing those of Amsterdam (8vo. 1664) for the 
text, and of Gothofred (fol. Paris 1628) for 
tho text and notes. The most elaborate modern 
work on (lie history of the Roman law is that 
of Sarigny. 

It would be impossible, within our limits, 
to give the reader any useful bibliographical 
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notice on a subject which in foreign countries 
lias necessarily received such abundant at- 
tention and illustration; and English treatise 
writers on the civil law are few, and of no 
great value, that law having only existed 
among ourselves, as we have seen, in certain 
limited departments. 

Civil Law in England.— In England, while* 
in the way of ancient custom there are fewer 
vestiges of the civil law than in any other of 
the provinces of ancient Rome, yet in the way 
of ecclesiastical jurisdiction it has been wider 
! spread and continued longer in force then 
almost anywhere else. 

Although Britain was a highly civilised 
province possessing 140 cities ana towns in 
the time of the Romans, yet the numbers and 
violence of her invaders, especially the Saxons 
and the Danes, appear to have extinguished 
almost every relic of her p-ovincial customs and 
jurisprudence It is chiefly, therefore, to the 
clergy that we are to look for the prevalence 
of the civil law in England, and it has been 
introduced by them in several ways. 

1. At the Norman invasion a considerable 
accession to the numbers and influence of the 
spiritual body in England took place. A cen- 
tury afterwards the discovery of tin* Pandects 
rendered the study of jurisprudence familiar 
chiefly among that body, which monopolised most 
of the learning and intelligence of tho age. Tho 
clergy introduced it into England ; and, as the 
rude and simple justice of the Saxons was in- 
adequate to meet the wants of the people, most 
of the early lawyers, who were themselves 
chiefly ecclesiastics, sought in the pages of their 
favourite works for principles to supply the 
defects as they arose. Hence in the works of 
Bracton, Britton, and Fleta (written expressly 
on the common law of England, that is the cus- 
tomary law of the Saxons modified by extensive 
introduction of Norman usages), we find con- 
stant reference not only in spirit but in words 
to the civil law. The time during which the 
study of the latter was most in vogue among 
English lawyers appears to have been between 
the reigns of Stephen and Edward III. During 
the greater part of that period a constant 
struggle was carried on between the ecclesias- 
tical lawyers (supported in many cases by the 
crown) and the popular party in favour of the 
old customary right, which was defended by 
the temporal nobility. The final victory of 
the common law, and its establishment as the 
rule of the land, except in particular cases, may 
be dated from the reign of Edward I. 

2. The jurisdiction of the lord chancellor of 
England is a subject considered elsewhere. 
[Chancf.llojl] It is sufficient here to re- 
mark, that as most of the chancellors under the 
Plantagenet kings were cceles i a sties, and as tho 
matters intrusted to their decision wen tlio«o 
to which the rules of the common law did not 
apply, they generally searched for precedents in 
that of Rome ; which has hence been largely 
imported into one great branch of modern 
English law, namely, Equity. 
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d. In some particular matters the rules of the likewise assumed it as the basuyrf their struc- 
civil law have always been allowed by custom tore. By the practice of all ecclesiastical courts 
to prevail in England. Of these, cognisance the civil law is allowed to come in aid of and 
was taken by the courts of honour and chivalry, to supply the canon law, in all such cases as 
now fallen into disuse ; by the High Court of are there omitted. The subjects of the canon 
Admiralty [Admiralty] ; and by the courts law were: 1. The hierarchy and government of 
of the two universities of Oxford and Cam* the church ; 2. All things relating to pious 
bridge. uses ; 3. The wills of defuncts, the guardianship 

4. The chief influence of the civil law in of orphans, and matters of marriage and divorce. 
England has been through the canon law, But it was by no means permanently received, 
which was founded upon it. in most European countries, to its foil extent. 

-Law, Canon.— The rules which were framed Its jurisdiction only subsisted by the toleration 
by the Christian church for its own spiritual of princes ; and therefore varied as the super- 
polity may be supposed to have had their ori- stition or piety of these sovereigns, or tneir 
gin in the very earliest periods of Christianity jealousy of ecclesiastical usurpation, alternately 
itself ; but all the authority and force which predominated. But? upon the whole, its au- 
they possessed could arise only from the mutual thority became so deeply rooted, that even in 
consent of the faithful to be bound by them, countries which have in later times rejected the 
until the establishment of Christianity as a authority of the pope, its rules are still referred 
state religion entirely altered the character of to, not merely in matters relating to church 
its spiritual constitution. The temporal juris- benefices, but also in some cases of purely civil 
diction which was then conceded to the bishops, jurisdiction. 

together with the legal force given by several Nevertheless, although in early times its 
emperors, and by Justinian in particular, to authority was asserted by the popes on the 
the canons of councils, gradually called into ground of their temporal superiority over all 
existence a new and independent body of earthly sovereigns, its force in every country 
legislation. must now be said to depend upon the will of 

When the Western Empire had been over- the state, which gives the force of law to its 
thrown, the authority of the popes, as temporal provisions. 

governors, was by degrees confirmed in the It is supposed that the decrees and canons 
city of Rome and the adjacent country. At the of the church of Rome were adopted in this 
same time the power of the ecclesiastical body country so early as a.d. 605, shortly after the 
was increased and extended in other countries ; introduction of Christianity among the Saxons ; 
andtherevcrenceattachedtotheirauthority gave but they were not fully recognised by the state 
to the spiritual censures with which they visited until after the Norman ^conquest. From that 
particular offences a greater force than to the period the power of the bishops made rapid 
Sanctions of the national law. Thus, besides strides, insomuch that they succeeded in 
matters of church government, which were at retaining many branches of jurisdiction of 
first the particular subject of the pontifical law, which in other countries the temporal power 
it comprehended within its purview numerous had deprived them. In addition to the general 
and important branches of the civil law of canon law, we have in England a particular 
persons and property. provincial law — the constitutions of the papal 

About the year 1150, the various edicts then legates and councils of this country in 1237 
in force of the several popes, together with the and 1269 ; and a further body of constitutions, 
canons of councils, and the authoritative de- framed in provincial synods under the authority 
claratiofls of fathers and doctors of the church, of successive archbishops of Canterbury, from 
were collected together by the monk Gratian, Stephen Langton in 1222 to Archbishop Chi- 
and reduced into a volume called the Deer Hum, chela in 1414, and adopted subsequently by the 
and considered as the earliest authority in province of York. These constitutions have 
canon law. been illustrated by the commentaries of distin- 

In the next century, Pope Gregory IX. guished ecclesiastics, and principally those of 
published five books of Decretals [which see], Lyndwood, who flourished in the reignsof Henry 
collected from the Decretal Epistles of the Popes, V. and Hemy VI. The canons of the Protestant 
to which Boniface VIII. added a sixth book, church passed in the convocation of a. d. 1603, 
about the end of the same century. To these although ratified by King James I. for himself 
were added, at subsequent periods, the C'e- and his successors, yet do not (as Lord Mans- 
mentine Constitutions* a seventh Book of De- field finally decided) bind the laity, except 
crctals, and u Book of Institutes. The whole so far as they declare the older provisions of 
of these authorities wore collated and published the law. The most standard work on English 
by Gregory XIII. in 1580, under the title of Ecclesiastical Law is Gibson’s Codex Juris 
Corpus Juris Canonici . Anglicani. The . best guides for the student 

In matters of evidence, and as far as practi- are the compilations of Dr. Born and Sir R. 
cable in the forms of proceeding, the compilers Phillimore. 

of the canon law founded their system upon Law of England , Common Law. — This ex- 
thut of Rome, with which they were best ac- pression is used in two different senses, aceord- 
quainted. In all such matters of civil juris- ing to the subject under consideration. Wo 
diction os their legislation embraced, they speak of the common law in contradistinction 
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to the civil law, or to equity ; meaning a certain 
portion of our laws relating to a definite subject 
matter, and administered in courts following 
particular rules of evidence and modes of pro- 
cedure. We also, by the common law, some- 
times mean the unwritten or ancient customary 
law ; in this sense it is opposed to the statute 
law, which is of positive enactment. 

The constitution and laws of our Anglo-Saxon 
ancestors have been the subject of innumerable 
theories and contradictory systems, since the 
ingenuity of modern times has been applied to 
their investigation ; but all the efforts of the 
learned have gone no further than to establish 
the existence of a few principles and customs 
common, for the most pflrt, to the Germanic 
tribes in general. 

Edward the Confessor reduced the customs 
of the country into something resembling a 
system of law ; and although his enactments 
are lost, it is to his reign that we must look for 
the most authentic form of Anglo-Saxon polity. 
The king was guided ancl controlled in his deli- 
berations by the witan, or chief men, assembled 
in the gemote, or meeting ; but their relative 
power and that of the sovereign varied accord- 
ing to the strength or weakness of the latter. 
Justice was administered in the county courts, 
where the good men or landowners assembled, 
and the bishop and sheriff presided. Questions 
of property were decided by ordeal, or by a 
tribunal of sworn witnesses. In criminal as 
well as in civil cases the defendant sometimes 
freed himself by the oath of compurgators, or 
wager of law, as it was called when adopted 
by the Normans. The inhabitants of every 
district were mutual guarantees, by the custom 
of frankpledge, which was founded on two 
principles : the one, the liability of the lord or 
superior for the appearance of his vassals ; the 
other, the collective responsibility of tho ty thing, 
or hundred, for .all its individual mombers : 
which was not prevalent in all England, and 
entirely unknown in tho northern shires. 

By the Norman conquest and the division of 
the better portion of England between Norman 
proprietors holding in chief of tho crown, the 
feudal system of law, as regarded land and its 
incidents, was early introduced into the country. 
Other portions of Norman jurisprudence were 
imported at a later period, through the medium 
of the king’s courts ; which, being at first con- 
fined in jurisdiction to tho domains of tho 
crown, gradually supplanted the old Saxon 
courts, although these long continued to bo 
governed by their national law. 

The three great institutions in which English 
law diffors from that of other countries — tho 
parliament; the system of tenures and their 
incidents, on which the law of real property is 
founded; and tho trial by jury — may perhaps 
be said to have been founded on Norman juris- 
prudence, but to have become prevalent through 
their analogy to Anglo-Saxon institutions. 
[Parliament.] 

The first consequonce of the invasion of 
the Normans was, that different modes of trial 
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were prevalent, according to the nation to which 
the contending parties belonged. Compurga- 
tion or 1 wager of law * was the common mode 
of decision between Englishmen. In criminal 
cases, it was usually by the oath of eleven com- 
purgators chosen out of an array of fourteen. 
In civil suits, the amount of the compurgation 
required seems to have been regulated by the # 
value of the property claimed. To this pecu-* 
liarly English mode of trial was added the 
wager of battle , which is first named in the 
laws of the Conqueror, but which either French 
or English and French might use. Inquest of 
witnesses was a Norman mode of trial in civil 
cases, by which witnesses were summoned from 
the neighbourhood in which the quarrel arose 
to declare on their oath the truth concerning 
the matter in question. Finally, the ancient 
proof of ordeal subsisted in criminal cases. 

This diversity in the modes of trial was ac- 
companied by a diversity of judicature. The 
ancient county courts received one blow by the 
withdrawal of the bishops, who ceased to pre- 
side in them, being chiefly foreigners, and who 
gradually established a separate jurisdiction of 
their own. A still more important wound, in 
its consequences, was inflicted by the increasing 
power and influence of the king’s courts (at 
first only confined to causes arising within the 
royal demesne), in which the Norman law and 
modes of procedure were adopted, and in which 
the machine of our own common law was gra- 
dually elaborated by judicial ingenuity during 
successive centuries. 

Henry II. is commonly regarded as the foun- 
der of the common law. His principal contri- 
bution towards it consisted in his ordinance of 
the grand assize ; justices in eyre, or circuit 
justices of the king’s courts, being appointed to 
try causes by inquest of twenty-four witnesses, 
at the option of the tenant or demandant, if 
either party preferred to purchase this mode of 
trial instead of the ordinary trial by battle. 
Shortly after his reign the Fourth Council of 
Lateran, by abolishing the ordeal (a. d. 1215), 
gave a new impulse to the developement of the 
jury system. Criminal cuses were now tried 
by a jury of witnesses de vicineto ; and the 
process by which these witnesses, both in civil 
and criminal cases, became converted into sworn 
judges of the fact, has never been distinctly 
traced ; blit the intermediate steps had cer- 
tainly all been passed before the reign of 
Edward III., possibly before the death of the 
first monarch of that nAme. 

If Henry II. was the founder, Edward I. may 
almost be regardod as the completer of the 
common law. From his time to'the present no 
change has taken place in its general principles: 
all that subsequent reforms have effected has 
been to accommodato those principles to altered 
circumstances. And long may the spirit of 
these institutions remain unchanged amidst the 
march of improvement ; holding together, as 
they now do, the mightiest commercial com- 
munity of the globe, with no less beneficial 
authority than they exercised six hundred years 
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ago over the barons, moats, and burghers of male of his body. In after times, when the re. 
a small feudal by I straiai qq cfinoCno which this statute created 

The system of real property may be said to began to bo wpegymat to the more liberal 
have been fixed by the statute Quia Emptores, feelings of the e srtmn devices were 

18 Edw. L Before that time we may consider invested (ftosi msi mm), whenlrr the 
the lands of England as having been subject, in donee in tail was enabled to lor the entail and 
general, to the unrestricted feudal law. All acquire the fee b^»U, on he mid have done 
land was held, mediately or immediately, of before this statute ww pmetsL 
the king. The two classes of free proprietors Besides these oso statutes, we find the 
were those who held by the military service (of reign of Edward I dastinpBshed by the oon- 
Norman introduction), and those who held by flrmation of fftatli the Charter of 

the old English custom, their property in their Forests*. The first: eftthwwgpt const itutio nal 
lands being retained -by them, subject only to acts con tarns lew ^sshnwmef'anich importance 
acknowledgement or fealty to the sovereign — a in legal history, and was ter more valuable as 
less honourable, but probably a less burdensome an evidence of the apod t of the country in 
tenure. But either of these tenants might, m restamsh^ mdAmn wnpfins% as is 

his turn, create fresh tenants under him, yield- commonly m upturn df by mtehfishijig any new 
ing the same homage to him which he yielded franchises, or *tttt * nr T-fhnnag ancient ones, 
to the sovereign. Below these, the only two Perhaps its moat impe^naLkgal effect was 
classes of tenants recognised by the law were the fixing to the caByof ' Westminster the Court 
those who held of the king, or mesn e lords*, by of Pko* ltt hof formerly caused 

pure TiBenajpe, or abaohzte and base service; the witcp imavcuoa by following 

and by viHem socage, which was also a base the person of the kragm hii — i_ Jiyogresses. 
service, but restricted to certain specified duties. , It is also to the b m i of Edward L that we 
From the tenure of pure vfflenage have sprung must refer for the ^sSct de ftaitk m of the pro- 
our present copy hold tenures ; by which certain vince of that court, and of the other two superior 
lands are held within maa won (which are the common law coarts of raced, the King's Bench 
oM estates held in early times directly of the and Exchequer. The hhtmy of these three 
king) by the will of the lord, as it is expressed co u rt s is fkt too iw i H»« t^ and requires too 
in their grant, although by long usage the will much explanatory statement, to find a p lac e in 
of the lord is merely nominal, ana the labligations theeepagea. It most mrifice to observe, that 
of the tenant consist only in certain specified the King's Bench is the ancient Aula Regia, in 
rents and services. which the king was supposed, as by of 

The object of the statute Quia Emptores was law he still is, to sat in person, and which 
to restrain the creation of fresh subordinate followed him in all his progresses insomuch 
estates, by declaring that if anyone alienated that in the reign of Edward L it actually sate 
his land by sale or feoffment (which purported in Scotland. [King’s Bunch.] The Court of 
to convey it in perpetuity) the feoffee should Common Pleas, or Common had iu 

hold the same, not of the feoffor, but of the strictness jurisdiction in all civil causes between 
feoffors lord, whether a mesne lord or the king subject and subject In this court only real 

himself. Hence all manors must have existed actions, in which the right to land is tried 

prior to the reign of Edward I. ; as it is csscu - now almost all abolished [Real Action], but 
tial that there should be in them tenants who anciently the most important part of judicial 
hold of the lord, and such tenancies could not business — could be adjudicated. The Court of 
have been created at a later period. Exchequer was intended to recover the ling’s 

When alienation of lands and tenements was debts and ordinary revenues of the crown. It 
made, in early Norman times, the alienation acquired in process of time a jurisdiction over 
was cither to the donee and his heirs for ever — common personal actions, by the fiction of the 
thus giving him an absolute unrestricted pro- complaining party being a debtor to the king ; 
perty, descendible to his heirs, whether male or and also an equitable jurisdiction, similar in 
female, subject only to his homage to tho donor ; form to that of the chancellor's court, 
in other words, a fee simple ; or it was upon Tho equitable jurisdiction of the 
condition — as, for iustance, a grant to a donee, had probably begun long before the reign of 
provided he had issue ; under which grant, if Edward I. [Chancbixob j, and before his reign 
the iloneo died without issue, or his issue came the original writs, by which actions were oom- 
to fail, the land would revert to the donor, menced, had been sued out or obtained in the 
The conditional donees had devised, with the | chancery, the clerks of which, like the pontifi- 
Hssi stance of the king’s judges, various ingenious cal framers of the actioncs among the Romans, 
methods of defeating these provisions ; as by had the monopoly of drawing up these magical 
aliening as soon as they had issue, and then re- instruments. In the reign of Edward L (by 
purchasing the fee simple. It was to fix the Statute of Westminster the Second, 18 Edw. I.) 
law of conditional gifts that the statute De an important change was made in- this branch 
Bonis, 1 3 Edw. 1., was passed ; by which such of law, by authorising the clerks to frame 
a donuo was absolutely proventod from aliening writs adapted to particular cases which the 
tho tenements. Hence arose estates in fee tail : old forms did not adequately suit Hence ori- 
m other words, estates granted to a man and to giiiate our modern actions of trespass on the 
certain specified heirs ; for example, the heirs 'case, 
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From the mine statute the modern judges of 
assise and nisi prius [Nisi Feius] are chiefly 
derived. ^ These were originally occasional 
commissioners sent down into the counties to 
deliver the gaol of prisoners, or Jto try civil 
causes. By this statute the commission was 
first directed to be given to the king’s justices, 
associated (as they still are in form) with one 
or two discreet knights of the county. The 
commission of assize id, strictly speaking, a 
commission to try disputes respecting land 
wherein the writ of assize (which dates, as 
before stated, from Henry II.) was brought — 
now fallen into disuse. The commission of nisi 
prius originates in what may now be called a 
legal fiction. When the pleadings in an action 
in the superior courts [Pleading] are con- 
cluded, ana an issue of fact is taken between 
the parties, the issue is appointed, by the entry 
on the record or written proceedings, to be 
tried by a jury from the county in which the 
proceedings arise, at Westminster, unless before 
the day appointed ( nisi prius) the judges shall 
have come to the county in question. Besides 
these commissions, the same judges try criminal , 
cases by virtue of fi commission qf the peace, in 
which they are associated with die justices of 
the county ; a commission of oyer and terminer, 
to hear and determine all treasons, felonies, 
and misdemeanours ; and a commission of gene- 
ral gaol delivery, to try and deliver every pri- 
soner who shall be in the gaol at their arrival 
in the county. 

Having referred to the reign of Edward L as 
the period under which a general sketch of our 
old common law might be most advantageously 
presented, we proceed to notice very briefly the 
chief alterations which mark its subsequent his- 
toxy. These alterations can be easily ascer- 
tained where they were caused by the highest 
legal authority — by the parliament of the nation. 
But far greater changes have been wrought by 
the silent course of the tribunals — by the dis- 
cretionary power which our judges have assumed 
to extend the remedies, which they were au- 
thorised to administer, to cases unprovided for 
by earlier law, which either the ingenuity of 
practitioners, or, in many more instances, the 
increasing wants and more intricate relations 
of life, had called into existence. To trace 
such alterations is as impossible as to note, 
day by day, the increase of stature by which 
the cnild grows into the man. Often, in 
laboriously investigating the history of our 
English jurisprudence, we are surprised when 
we look back, after perusing the events of a 
generation or a century, to the state of things 
as it existed at the beginning of that epoch, 
and find that although we cannot with uU our 
diligence detect in its history the occurrence of 
any external changes in the subject on which our 
minds are fixed, yet the same forms, the same 
modes and circumstances, present themselves 
to our eyes under a totally different aspect and 
character. 

The reigns of Henry II. and Hemy III. are 
principally remarkable for the gradual substi- 
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tution of the king’s justices of the peace for the 
various elective magistrates who exercised the 
several duties of that office before. It was in 
the reign of the latter prince also that the 
parliament is supposed to have finally acquired 
its present form. Under the successors of the 
Edwards, and during the wars of the fifteenth 
century, small accessions were made to the 
general bulk of English law ; but during those 
times very great changes were silently taking 
place in the disposition of property by means 
of the invention of Uses, borrowed from the 
civil law. This extensive and most important 
subject will be found briefly treated of under 
the head of Chancellor. 

The laws of Henry VII. had principally in 
view the benefit of his exchequer. Under his 
successor, whose reign forms so important an 
epoch in political history, the laws of property 
were very considerably modified by the two 
statutes of Uses and of Wills. [For the for- 
mer, see Use.] The latter rendered general 
the power of devising estates by will. The 
system of bankrupt laws also had its com- 
mencement under Henzy VIII. His daughter 
Elizabeth did not add much to the essential and 
valuable parts of our statute book ; but under 
her government the Acts which restrained the 
alienation of lands by ecclesiastical bodies were 
passed, and also the celebrated statute respect- 
ing the poor, of which the policy forms, even 
at the present day, a subject of some contro- 
versy. In the succeeding century, the reign of 
James I. witnessed the first attempt to limit 
the period at which actions and suits might be 
commenced ; and the first statute of bankruptcy. 
But it is most remarkable for the laborious 
attempt to systematise our ancient law by Sir 
E. Coke, one of the most acute if not philoso- 
phical jurists of any age or country. That of 
Charles II. forms the next marked epoch in 
the history of our'law, after those of Edward I. 
and Henry VIII. His restoration was distin- 
guished by the abolition of feudal tenures and 
incidents, and the reduction of all the modes by 
which estates of inheritance might be held 
(with few exceptions) to two only, freehold 
and copyhold. The Statute of Frauds, a neces- 
sary protection, perhaps, to unwary transactors 
of business, but a source of endless litigation ; 
the statute which regulates the distribution of 
the effects of intestates; and finally, the cele- 
brated Habeas Corpus Act, which gave, or rather 
confirmed, to every person imprisoned by any 
authority . short of the express and definite 
course of justice, the means of releasing himself 
—are all productions of this reign. 

The eighteenth century, while it gave rise 
to new Views and widely extended discussions 
on jurisprudence, did not in England produce 
much substantial alteration by statutory enact- 
ment. It was rather a period of preparation 
for change, in the political as well as the 
legal world, than of actual reform. But it was 
distinguished by the learning and acuteness of 
several judges who occupied the seats of justice 
during many years, sad introduced by the slow 
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exertion of their own authority a new spirit peculiar circumstances. Nor has it any meant 
into institations of which the forms were enforce a course of action other than by 
preserved. nosing damages for neglecting it To. take 

But the present century has been emphati- amiliar instance: If A sues B at law for 
cally a period of legal reform: and Borne at ireach of covenant* and judgment passes in 
least of the great changes effected may be favour of A, all that a jury can do is to award 
studied under the heads Law, Cbiminax ; I damages to A for the breach of contract ; but 


Pleading; Ecclesiastical Courts; Bank- 
ruptcy; and so forth.* 

The term common law is ordinarily employed 
in two different senses. In its legal signification 
it expresses the old unwritten law, established 
by precedent and custom ; comprising, it has 
been said, ‘ all recognised doctrines and cus- 
tom*, however introduced, which are neither 
to be found in the statute book, nor depend on 
the adjudication of courts of equity/ For this 
floating mass of legal principles our ordinary 
sources are precedents, or decisions of common 
law judges, as contained in published reports. 
Where these fail us, reference may sometimes 
be had to more uncertain guides, the dicta of 
legal writers, or the general principle and 
tendency of our laws, for authority in deciding 
a particular dispute. 

In its popular sense, common law is opposed 
to equity and ecclesiastical law ; ana thus 
comprises the whole of that law, both criminal 
and civil, which is administered in courts having 
trial by jury, and all the other subjects which 
are within the purview of the common law 
courts of Westminster Hall, and of the various 
local jurisdictions of the country (except so far 
as some of them exercise equitable authority). 
It has been defined to be * the whole of that code, 
whether founded on statute, usage, or precedent, 
which is now administered in the common law 
courts of Westminster Hall ; ’ and this definition 
will comprehend the law administered in the 
various local courts in question, as these are 
bound to act on the decisions of the superior 
courts. Its peculiar characteristic is, that 
questions of fact arising out of its proceedings 
are submitted to the decision of a jury. 

It is, perhaps, not very easy to assign either 
the history or the theoretical principles of Jthe 
separation of equity from common law. The 
former was undoubtedly in the first instance a 
jurisdiction of a remedial character, intended to 
moderate, according to the conscience of the 
judge, the rigour of legal judgments ; but this 
is a peculiarity which can scarcely be said to 
distinguish it in the present day. Its rules Are 
as accurately laid down by precedents as those 
of the common law itself ; but there are some 
subjects (as trusts) which, having been created 
in frustration of the provisions of the common 
law, are out of its cognisance. Over these 
courts of equity have an exclusive jurisdiction. 
There are others over which both equity and 
law have concurrent jurisdiction. Bat the 
remedies applied by law to injuries committed 
are subject to certain inflexible rules. The 
power of a jury has limits from the very nature 
of the institution. It can award a debt sought 
to be recovered, or damages for an injir ; 
but it cannot modify the remedy according to 
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equity can, by a process of its own, qompel B 
to a specific performance of the contract under 
the penalties attached to a contempt of court 
So, if one of several joint contractors be liable, 
at law, for penalties or debts incurred in respect 
of their joint undertaking, his only legal remedy 
is by an action against each ; in equity, he can 
compel each of his partners to contribute to the 
.extent of their liability. 

law, Or lartsa l, of Sagtaad. Soiqe ac- 
count of various portions of this important and 
extensive subject will be found under the ap- 
propriate headings throughout this Dictionary. 
Hut the extensive consolidation of the criminal 
law effected by the Acts of Parliament of 1861 
(24 & 25 Viet.) renders a brief synoptical view 
of it more attainable than before that time it 
could have been. 

Offences are punishable by Indictment or 
Information [which see], or, in minor cases, 
under many Acts of Parliament^ by summary 
conviction. 

For the distinction between Felonies and 
Misdemeanours, see those heads respectively. 

The mode of compelling appearance is by 
summons or warrant (now regulated by 11 & 
12 Viet c. 42); the latter being granted, in 
the first instance, in felony, and in many mis- 
demeanours. 

The party accused being Arrested under the 
warrant (or bailed where bail is admitted), • or 
having appeared to the summons, is charged 
by indictment before the grand jury. [Juky.] 
The grand jury having found a true bill against 
him, at assizes or sessions, the prisoner is put 
to the bar to answer it, which is termed ar- 
raignment. If he is at this time not of sane 
mind, the jury, on finding him so, may cause 
his commitment for safe custody at the pleasure 
of the crown. If otherwise, he answers the 
indictment either by demurring to it as bad in 
law, or by pleading. The result of a successful 
demurrer is that the indictment is quashed ; 
but this, since the modern improvements in the 
law, is of rare occurrence. Pleading may 
also be in abatement or to the jurisdiction , 
raising issues of law, but these are also now 
Almost reduced to nullities. Pardon, and former 
acquittal or conviction of the Bame offence, 
may also be pleaded. But the ordinary plea 
is guilty or not guilty, and on the latter, the 
issue of the prisoners guilt being raised, the 
trial proceeds before the jury ; as to the ordi- 
nary incidents of which, see Jury. 

| Offences are now ordinarily divided as follows : 

! 1. Against the queen and her government. 

2. larceny and other cognate offences (em- 
bezzlement, burglary, &c ), the law as to which 

! is consolidated by the Larceny Act, 1861. 

3. Malicious Injuries to Property ( Act, 18C1). 
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4 . Cheats, Frauds, and Forgeries (Forgery Act, 
1861). 5, Offences relating to the com (Coin- 
age Offences Act; 1861). 6. Offences against 
the person (Act, 1861). To which may be added 
various classes of misdemeanours and offences 
not embraced by the statutes of that session ; 
offences against public justice; perjury, con- 
spiracy, and extortion; offences against the 
public peace, religion, and morals; against 
public trade (now nearly obsolete) ; against the 
public revenue ; nuisances; and the like. (See 
tlie arrangement in Woolrych s Criminal Law , * 
as amended by the statutes of 1861.) 

The affirmation or denial by the jury of the 
guilt of the prisoner is termed their verdict , 
The many, technical modes of escape for a 
prisoner, which formerly existed from imperfect 
or irregular verdicts, have now been nearly got 
rid of by the enactments that, on a trial for 
felony or misdemeanour, the jury may in all 
cases find the prisoner guilty of an attempt, if 
they are not satisfied that the offence was folly 
committed ; and that, if on trial for a misde- 
meanour the party shall appear to have been 
guilty of a felony, he shall not be entitled to 
acquittal. 

The effect of acquittal is to discharge the 
prisoner of all future charges in respect of the 
same offence. 

The verdict of guilty, having been given, may 
be impeached by a motion to arrest the judg- 
ment, for errors of law on the fact of the 
record. In misdemeanours, not in felonies, 
except in some special cases, a new trial may 
also be obtained on ground of miscarriage at 
the former trial. If the verdict be un im- 
peached, conviction and judgment follow. The 
punishments now in force for offences are: 
fine ; corporal punishment in a few cases ; im- 
prisonment; Penal Servitude ; Transporta- 
tion [see those two arts.] ; and death. The 
profuse employment of capital punishment was 
the opprobrium of the English code, even down 
to the commencement of the present century. 
It is now confined to cases of high treason and 
murder. 

By the Act 11 & 12 Viet. c. 78 (1849), 
criminal courts throughout the country were 
authorised to reserve any question .of law which 
might arise on the trial (in the event of con- 
viction) for the judgment of a criminal appeal 
court, composed of the judges of the superior 
courts at Westminster, or five of them at the 
least, who may affirm, reverse, or amend the 
judgment. 

X>aw, Grimm's. In Comparative Philo- 
logy. [Language.] 

law, Maritime. [Maritime Law.] 

law, Martial. This phrase, which has no 
definite legal meaning, is used to express the 
suspension of ordinaiy, and the substitution of 
arbitrary, tribunals for the trial of criminal and 
(if need be) civil cases, by the authority of the 
crown, sanctioned by stntuto, in emergencies 
of rebellion, invasion, or insurrection. It is 
usually carried out by putting under the cogni- 
sance of courts martial a great variety of sub- ! 
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jects which by ordinary military law do not 
appertain to them, to be tried in a summary 
way. The statute for putting into execution 
martial law usually gives a power to arrest and 
detain in custody all suspected persons, and to 
cause them to be brought to trial in a summary 
manner by courts martial, and to execute the 
sentence of all such courts, whether of death 
,or otherwise; and declares, that no act done 
in consequence of these powers shall be ques- 
tioned in any of the king’s ordinary courts of 
law, and that all who act under the statute 
shall be responsible for their condnct only to 
such courts martial. 

Saw, Military. This term denotes pro- 
perly that law which is administered by courts 
martial to soldiers, under the authority of par- 
liament and the Mutiny Act, annually passed,, 
together with the Articles of War. (Simmons 
On Courts Martial ; Pipon’s Manual of Mili- 
tary Law,) [Courts Martial.] 

Xawi of diemloal Combination. 
[Equivalents, Chemical.] 

Laws of Gaseous suffusion. [Gases, 
Diffusion of.] 

Xaws of the Twelve Tables. [De- 
cemviri.] 

Lawn (Fr. linon). A fine variety of cam- 
bric, formerly exclusively manufactured in 
Flanders. Of late the lawn manufacture of 
Scotland and of the north of Ireland has been 
brought to rival that of the Flemish weavers. 

Lawn (apparently the same as Dutch laen, 
Fris. lana, Welsh llan). In Gardening, a sur- 
face of grass or turf in pleasure grounds kept 
smoothly mown. 

Xiawsonia (after Dr. Isaac Lawson). A 
genus of Lythracea , yielding the famous 
Henna of the East. Tho plant L. alba, some- 
times called L. inermis, is a dwarf shrub with 
privet-like leaves, which in the powdered state 
are used as cosmetics throughout the East, for 
dyeing the finger and too nails, the tips of 
the fingers, the palms of the hands, and the 
soles of the feet, to which it imparts a reddish 
orange colour, considered by women as greatly 
enhancing their beauty. The men use it for 
colouring their beards. When used, the powder 
is made up into a pasty mass, and spread od 
the part to be coloured. 

Ziaxatlves (Lat. laxativue, from laxare, to 
loosen). Gentle aperient medicines, opposed to 
cathartics , which are drastic purgatives. Laxa- 
tives merely evacuate the contents of the intes- 
tines without occasioning any general excite- 
ment, or even stimulating the exhalant vessels 
of the canal. [Cathartic.] 

X>ay (Prov. lais, A.-Sax. lioth, G.er. lied). 
The lyric poems of the old French minstrels, or 
trouveres, were termed lais ; but the title in 
modern usage is given to narrative poems of 
moderate length in sirnplo style and light 
metre. 

Lay. In Agriculture. [Lea.] 

Bay Brothers. Persons received into 
convents of monks, under the Mireo vows, but 
not in holy orders. The introduction of this 



LAY ELDERS LE ROI LE VEUT 

class of devotees appears to have begun in the arrived from countries infested by the plague, 
eleventh .century. They are dressed somewhat or suspected of being so. Howard’s well-known 
differently from the other monks or brothers of account of the principal lazarettos oi Europe 
the choir, and often employed in the manual furnishes the most detailed and interesting 
exercises necessary for the uses of the commu- particulars of these establishments, 
nity. The Carthusian and Cistercian orders Kazarists. In Ecclesiastical History, a 
are said to have first recognised the dis- body of missionaries founded by St. Vincent 
tinction, and their example was followed by de Paul in 1632 ; so termed from occupying 
the other orders. The same distinction exists the priory of St Lazarus, at Paris, as their 
in monasteries of females between the nuns head-quarters. Their primary object was to 
properly so called and the lay sisters, or sisters dispense religious instruction and assistance 
converse. among the poorer inhabitants of the rural dis- 

may Bldera. In Presbyterian churches, tricts of France. They were dispersed at the 
ministers with ecclesiastical jurisdiction, not or- time of the Revolution, but have been since 
dained as clergymen, who assist the pastor in re-established. 

each congregation. [Presbyterians ; Kirk.] Xiazarus, Bt., Order of. A military 
The divines of that persuasion rest the appoint- order of religious persons, originally an asso- 
ment of lay elders in some measure on that of ciation of knights, for the purpose of main- 
presbyters 4 in eveiy city ’ by Paul and Barna- taining lepers, &c. in lazar-houses or hospitals, 
bas, who, they imagine, from the manner in especially in the Holy Land. Being driven 
which they are mentioned, could not have been out of Palestine in 1253, they followed St 
all preachers. (Hooker, Eccl. Pol. b. vL) Louis to France. In 1490, their order was 

layering. In Gardening, a mode of pro- suppressed by Pope Innocent VHI., and united 
pagating plants by laying down shoots, and with that of St. John ; but the bull was not 
covering a portion of them with soil, so that the universally received. In 1572, they were united 
extremity of the shoot is left above ground, and in Italy with the order of St. Maunce ; in 1608, 
the shoot itself not detached from the plant, in France, with that of Our Lady of Mount 
In order to facilitate the rooting of such shoots, Carmel. The knights of these united orders 
called lavers , the portion buried in the soil is were allowed to marry. 

fractured by twisting or bruising, or cut with a Kazullte (Arab, ezul, heaven , and Gr. 
knife immediately under a bud. This opera- \l9os, stone). The name applied by Haiiy and 
tion, by obstructing the return of the sap from some other mineralogists to Lapis Lazuli 
the leaves, occasions its accumulation at the [which see]. By Werner, Dana, and others, 
wounded part, when roots are there produced the term is applied to a hydrous phosphate of 
from the effort of nature to perpetuate life. alumina and magnesia from Styria and the 
laying. In Architecture, the first coat, on Tyrol. It generally occurs granular or massive 
lath, of plasterer’s two-coat work, the surface of various shades of azure-blue, inclining to 
of which is made rough by sweeping it with a green or white, and is distinguished from Lapis 
broom, to form a* key for the next c<3at; the Lazuli by never being accompanied by Iron 
difference between the laying and the rendering Pyrites. 

coats being, that the latter is the first that is Xi&zzaronl (ItaL). A name given to the 
applied on a brick or other walk poorer classes at Naples, from the Hospital of 

laying Off. In Shipbuilding, this term St Lazarus, which served as a refuge for the 
denotes the developing in thin wood, on the destitute in that city. Forty years ago two 
mould loft floor, from the construction draw- large sections of the people were generally 
ings,^, section (actual size) of any part of the comprehended under this name — the fishermen, 
timbers of an intended ship. and the lazzaroni properly so called, who lived 

laying 9. Piece of Ordnance. In in the streets, and performed no labour but 
Gunnery, pointing a piece of ordnance so that that of errand porters and occasional servants, 
the projectile may strike the required object. These alone were estimated at 40,000, and 
[Gunnery.] formed a powerful community, which under 

Layman (Gr. Aolkrfs; from \a 6s, people). Masaniello accomplished the revolution of 
The appellation by which the rest of the com- Naples, and, in later times, overthrew the 
munity are distinguished from the clergy or popular government, under the influence of 
the members of a profession, as of medicine, Cardinal Buffo and the English party. But 
the bar, &c. [Laity.] during the French occupation of Naples they 

Layman , or lay-figure, among painters Big- ceased to exist as a distinct class; and the 
nifies a small statue, whose joints are so formed name is now only used to designate in general 
that it may be put into any attitude for the pur- language the mob or populace of that city, 
pose of adjusting the drapery of figures. l*e Hoi le vent (Fr. the king wills it). 

Lasar House or Lazaretto (Ital.). A A form of words by which the royal assent is 
public building in the sou them European states, intimated by the clerk of parliament to the 
of the nature of an hospital, for the reception of passing of public bills. To private bills the 
the poor and of persons afflicted with contagious royal assent is expressed by Suit fait comme il 
disorders. In some places lazarettos arc set est dlsirk. The dissent of the sovereign to the 
apart for the performance of quarantine ; in 1 passing of any measure is signified by the words 
which c.isc « nly those arc admitted who have Lc roi s'aviscra. [Parliament.] 
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. Agriculture, a term applied to chemical laboratory as a test and precipitant • 
lands which are kept under grass or pasturage and it forms the extract of lead ( Goulard Ts 
for a short period For example, in a rotation extract ) of pharmacy. 

of fallow, wheat, clover and lye gross, for three The most important native combination, or 
years. . The ground, when under clover and iye ore of lead, is the sulphide , composed of 104 
grass, is said to be in lea. lead and 16 sulphur. It is the galena of mine- 

&ead (Dutch lood). A metal of a bluish- ralogists, and from it the commercial demands 
grey colour, known from the earliest ages : the for lead are supplied : 'it is roasted to expel * 
alchemists gave it the name and symbol of sulphur, and the lead thus oxidised is reduced 
Saturn J. Its specific gravity is 11*38. It is by heating with charcoal. [Galena.] 
soft, flexible, and inelastic ; and though ductile The action of water upon lead is curious and 
and malleable, is possessed of little tenacity, interesting, in consequence of the universal use 
It fuses at about 600° ; and if air be carefully of leaden water pipes, and of water cisterns lined 
excluded, it does not appear to be volatile at with this metal. Perfectly pure water, such 
a white heat. When melted in open vessels, as distilled water, put into a clean leaden vessel 
it Boon changes into a grey powder, which and exposed to air, soon corrodes it, and deli- 
upon further exposure to heat and air be- cate tests discover oxide of lead in solution in 
comes yellow, and is called massicot ; or, when the water ; but river and spring water exert 
partially fused, so as to assume a scaly form, no such solvent power : the carbonates and 
litharge. If massicot be heated, and stirred sulphates in such water, though in very minute 
to prevent fusion, it gradually absorbs oxygen, quantities, prevent the action. Hence it is 
acquires a red colour, and is called red lead, that leaden cisterns are used with comparative 
When red lead is heated in nitric acid, it is impunity for the preservation of common water, 
partly dissolved, and partly converted into and that the crust which forms upon the metal 
a brown powder, which is insoluble, and is a prevents further action. As this crust partly 
peroxide of lead. Massicot, or the yellow oxide consists of carbonate of lead, which is very 
of lead, is the protoxide. (PbO), and that which 1 poisonous, great care should be taken to pre- 
forms the salts of this metal : it is constituted vent "its diffusion through the water upon 
of 1 atom of lead = 104, and 1 of oxygen = 8, any occasion, as by scraping or cleaning the 
and its equivalent is 112. The brown peroxide cistern. Leaden cisterns also sometimes 
consists of 1 ^itom of lead and 2 of oxygen prove injurious in consequence of galvanic 
(Pb0 2 ); and red lead is intermediate between action, where ifon or zinc pipes are soldered 
the two extremes, consisting probably of an or let into them: the lead is thus rendered 
indefinite mixture of the two oxides. The electro-negative, alkaline matter is evolved 
protoxide of lead is soluble in the greater upon it, and small quantities of the oxide or 
number of the acids, and forms a variety of carbonate are thus rendered soluble. There 
salts ; of these the carbonate aud the acetate are several re-agents by which very minute 
are the most important. Carbonate of l ad quantities of lead may be detected. Among 
(PbO, CO a ), or, as it is commonly called, those, Solution of sulphuretted hydrogen is 
white It ad, is the basis of white oil paint, and perhaps the most effective: it produces a 
consequently of a number of other colours: brown tint in water containing the minutest 
it may be prepared by exposing sheet lead to trace of lend, and it similarly discolours the 
the fumes of vinegar, by which it is gradually greater number of the insoluble salts of the 
corroded, audits surface becomes covered with metal. A solution of sulphate of soda is also a 
an incrustation, which, when scraped off and sensiblo test of the presence of dissolved oxide 
well levigated, is white lead. [Ceruse ; White of lead ; it forms a white cloud in watei^con- 
Lead.] This article is also made by proci- taining the smallest traces of it : a fragment of 
pitating a solution of acetate of lead by car- iodide of potassium dropped into such water 
bonate of sock; it consists of 112 oxide of presently occasions in it a yellow tint, in con- 
l»'iul and 22 carbonic acid. Aatatc of lead sequence of the formation of an iodide of lead. 
(PbO, C 4 II, <1 0 3 ) is made by dissolving cur- Lead, Black. [Plumbago.] 
bonate of lead in acetic acid, for which purpose Lead Glance. Native sulphide of lead, 
the pyroligneous vinegar is chiefly used. It [Galena.] 

crystallises in six-sided prisms, but is gene- l«ead of a Slide Valve. The small space 
rally met with in confused crystalline masses, which is left open at the end of each stroke of 
It is soluble in about 4 parts of cold water, and the piston, on the opposite side of the movement, 
the solution has a remarkably sweet taste; to admit the steam, for the purpose of checking 
whence the term sugar of lead, usually applied the speed of the piston, and of facilitating the 
to this salt. It consists of 112 oxide of lend opening of the valve for the reverse motion, 
and 51 acetic acid. The crystals include 3 Lead for Sounding. The common hand 
atoms of water, and are therefore represented lead weighs from 7 to 11 lbs., and is used with 
by the equivalent 190 ; or 163 dry acetate and about 20 fathoms of line. The leadsman stands 
27 water. When protoxide of lead is boiled in somewhere on the side of the vessel, usually 
distilled vinegar, or in a solution of acetate of in the channels; lets the lead descend near the 
lead, a dense solution of sabacctate or triacetate water ; then, swinging it over his head once, or 
lead is obtained: it is not easily crystal- twice if the ship is geing fast, throws it forward. 
Usable. This solution is often used in the The line is marked at 5, 7, 10, 13, 17, and 20 



LEAP SPAR LEAKAGE 

ftfthoma. The numbers between are called twentieth of a degree, and consequently about 
deeps, or more properly dip * ; the meaning 8*46 English miles. 

being that in the absence of a mark the leads- The common land league Is a well-known 
man estimates by the dip of the line ; thus, itinerary measure on the continent of Europe^ 
by the mark 7, by the deep 9, indicate 7 and 9 chiefly in France. The French, however, have 
fathoms. two distinct leagues : the legal posting league 

When the depth is great, the deep-sea lead (Ueue de posts), containing 2,000 toises, and 
of 26 to 80 lbs. is used, with a much longer equal to 2*42 English miles ; and a league of 
line marked at every 10 fhthoms. The lead is 26 to the degree (anciently the Ueue moyenne ), 
dropped from the fore part of the vessel, being or equal to about 276 English miles. It is 
thrown as far as possible in the line of the supposed that the league, or leuca, was intro- 
ship's drift. To make the sounding fairly duced into England by the Normans, where at 
vertical, it is desirable to heave the ship to.. » an early period it came to be reckoned as equi- 
Lead Spar* Native carbonate if lead, valent to two miles of the time; this 'being 
[Ceruse.] the sense in which the term leuca is used by 

Leads or Space Lines. Pieces of type the oldest law writers, and in most of the old 
metal cast to specific thicknesses and lengths, English charters. [Mm.] 
lower than types, so that they do not make any League (Ft. ligue, ItaL legua, from Lat 
impression in printing, but leave a white space ligare, to bind). In Politics, a league appears 
where placed. Their general use is to be placed to be in strictness fin alliance between two or 
between the lines when a work is not closely more powers, in order to execute some common 
printed (this being considered to look better enterprise. It is, therefore, more active and 
than when printed solid), and also to branch less durable than an alliance or a confederacy ; 
out the heads of pages and titles. both of which have some permanent object, 

deaden. [Newspapers.] while neither necessarily requires active co- 

LsadhilUls. Native sulphate and carbonate operation. In the middle ages, the word league 
of lead, found crystallised with other orea of lead was used nearly in the sense now attached 
at Leadhills in Scotland, to these latter terms; hence we read of the 

Leadlnf arote. In Music, the sharp Hanseatic League, and of the three leagues 
seventh of the scale, so called because it onco subsisting in the canton of the Orisons in 
naturally leads to the key-note. Switzerland ; both of which were more properly 

heading Wlad. A Nautical term for a confederacies, 
full fair wind. Xieague, The Holy* or Bimply The 

X>eaf (G-er. laub). In Botany, an expansion league. In French History, a political asso- 
of the bark at the base of a leaf-bud, prior to eiation formed by the Roman Catholic party in 
which it iB developed, its functions being at France under the reign of Henry lit The 
once those of respiration, digestion, and nutri- project of the League is said to have been 
tion. It is a plate of parenchyma, through framed by one David, an advocate ; or, rather, 
which spiral vessels and woody tissue ramify, he first conceived the idea of uniting -the 
Its surface is covered • with stomates, which separate associations of the Catholic party in 
communicate with minute hollow chambers in the provinces into one great confederacy. His 
the interior. It is in the leaf that most of the written scheme bears date 1676. It was received 
peculiar secretions of a plant are prepared out with eagerness, especially by the municipality 
of the crude sap which the roots obtain from and citizens of Fans and other large towns. The 
the soil. object of the League was at first only the over- 

Leaf-bnds. In Botany, rudiments of young throw of the Protestant power : but the princes 
branches, made up of scales imbricated over of the house of Guise soon placed themselves at 
each other, the outermost being the hardest and its head, and the leaders or the party were not 
thickest, and surrounding a minute axis, which slow in adopting the project of changing the 
is in direct communication with the woody and succession, and placing the duke of Guise on 
cellular tissue of the stem. When stimulated the throne. In 1688, the citizens, under the 
by light and heat they extend into branches ; impulse of the League, drove Henry III. from 
or if artificially removed from the plant that Paris on the Day of the Barricade#, and formed 
bears them,, they are capable of multiplying the revolutionary government of 1 the Sixteen.' 
the individual from which they have been But after the death both of the duke and the 
taken. king, much division arose in the headquarters 

Leaflet In Botany, a small leaf formed of the League at Paris as to the choice of a 
by the petiole of a leaf branching out, sad successor; and in 1691 the popular party, or 
separating the cellular tissue of the lamina into that of the Sixteen, web put down by the 
more than one distinct portion, each of which citizens : which event in effect destroyed, the 
forms a perfect lamina of itself. power of this great association, although it still 

Leavne (Low Lat. leuca ; Fr. lieue : Mr. continued to exist, even after the abjuration of 
Wedgwood connects the word with Gael, leug, Henry IV. 

leag, a stone, as used to mark the distances League, Bolema. [Covenant.] 
between places). A measure of length, used in Leaksfe (Dutch lekken, to drip ; the 
reckoning distances by sea. The sea league is same root is found in the Latin liquare, to 
three nautical or geographical miles, or the one- filter). In Commerce, an allowance in the 
Vol. II. 337 Z 



LEAN-TO 

custom* granted to importers of wine for the 
waste and damage which the goods are supposed 
to receive by keeping. 

Len4Si In Architecture, a buildingwhose 
rafters pitch against or lean on another building. 

leap-year or Bissextile. A year con- 
taining 366 days. In the Gregorian calendar 
this occurs every fourth year, excepting years 
which complete centuries; in which case the 
intercalary day is omitted, unless the number 
of the year is divisible by four. [Calendar] 

ltti“ (akin to Fr. laisser, Ger. lassen, to let). 
In Law, a lease is properly a conveyance of lands 
and tenements (usually in consideration of rent 
or other unmiAi recompense), made for life, for 
years, or at will, but always for a less time than 
the lessor or party letting has in the premises. 
The usual words of operation are , 1 demise, grant, 
and to farm let.* The conveyance by a lessee 
Of part of his interest is*properly an under- 
lease ; of the whole, an assignment. 

Lease and Release. In Law, a mode of 
conveyance appropriate to freehold estates, 
arising out of the ancient principles of the law 
of real property, whereby a release was the 
appropriate instrument to vest the freehold in 
one already in possession under a lease. It 
was generally adopted in conveyancing as the 
most convenient mode of transfer, but is now 
dispensed with by recent enactments, particu- 
larly 8 & 9 Viet. c. 106 s. 2. 

Beast Squares, Method or. [Mnracuw 
Squares.] 

Beather (Ger. leder, Welsh liedr). The 
prepared skins of animals. The principal 
object of the art of converting skin into 
leather is to render it strong and tough, 
durable, and often waterproof, and to prevent 
its destruction by putrefaction. The skins 
are first cleansed of hair and cuticle, and then 
impregnated either with vegetable tan, as in 
the production of what is called tanned leather, 
or with alum and other salts, as for tawed 
leather; these processes are sometimes com- 
bined, and tanned leather often undergoes the 
further operation of currying , or impregnation 
with oiL As instances of these different results, 
thick sole leather is tanned; white kid for 
gloves is tawed; the upper leather for boots 
and shoes is tanned and curried ; fine Turkey 
leather is tanued with shumac. 

A skin does not consist of gelatine, as hitherto j 
supposed, for gelatine is soluble in water, and a 
hide or skin is not What was supposed to be ] 
gelatine is an isomeric substance named ossein. 
In the usual method of tanning, ossein passes 
into gelatine by a slow putrefactive process, 
and this combines with tne tannin. To ren- 
der tanning a quicker process, some method 
is wanted of converting ossein rapidly into 
gelatine. 

Tanned Leather. —For thin skins which are 
afterwards curried, the hide is cleansed, an d 
Boaked for a day or two in water ; it is then 
beamed, or stretched upon a half-cylinder of 
wood, where it is cleared of adhering fat and 
flesh; it is then soaked for several days in a pit 


LEATHER 

of lime and water, by which the hair and cuticle 
are so far loosened as to admit of being scraped 
off upon the beam ; the hide is then washed and 
put into the grainer pit, which is a mixture of 
water and dung— that of hens, pigeons, or dogs 
being preferred. When the hide has here be- 
come soft and supple, it is again thoroughly 
cleaned, and submitted to the tanning liquor, 
which is at first used very weak, and gradually 
strengthened till the operation is complete : this 
requires from two to four months for calf skins, 
and from ten to twelve months for ox hides, with 
oak- bark, but a much less time if gambia is used ; 
and the latter hides, instead of being limed and 
dunged, syre generally, after having been cleaned 
in water, placed in heaps, where they begin to 
putrefy, and then the hair may be removed 
without lime, which would be apt to render the 
skin hard and harsh. The further opening oi 
the texture, so as to prepare it for tanning, is 
effected by immersion in a sour liquor of fer- 
mented rye or barley, or in weak sulphuric 
acid. This process is called raising , and im- 
mediately precedes the tanning. When fully 
tanned, the goods are drained, stretched upon 
a convex piece of wood called a horse, and 
beaten and smoothed ; or the leather is some- 
times passed between cylinders to make it 
more solid and supple: it is lastly dried, by 
suspension in an any covered buildings It 
will be obvious [Tan; Gelatine] that the 
principal change effected in this process de- 
pends qpon the combination of the gelatine of 
the skin with the tannin of the oak bark, or 
other astringent material which is used, and 
that great care is requisite to insure the perfect 
penetration of the hide (especially where it is 
thick) by the tanning material: hence the 
necessity of using weak liquoro at first, and 
gradually increasing their strength ; for if the 
hide were in the first instance put into a strong 
infusion of bark, the exterior surfaces would 
become so perfectly tanned as to be impervious 
to the further action of the liquor, and the 
centre would remain untanned, and conse- 
quently soluble and putrescible; so that we 
judge of the completion of the process by the 
leather, when cut through, being of a uniform 
brown throughout, anything like a white streak 
in the centre announcing the imperfection just 
mentioned. 

Tanned Sheep Leather, fc. — The skins are 
first soaked for a few hours in a water pit, 
then well washed and painted with milk of lime 
on the flesh side, and hung in a warm room 
till the wool readily pulls off; they are then 
■craped, and soaked for some weeks in lime 
water, which checks the putrefaction and 
hardens the texture; the skm is then again 
beamed, smoothed, and trimmed, and put into 
a vat of bran and water, where it is kept for 
some weeks in a state of gentle fermentation, 
and becomes thin and extensible, and fit for 
any subsequent operation: in this state it is 
called a pelt. The pelt is placed in a lime 
pit for two or three weeks, according to the 
season of the year, then fleshed and trimmed 



LEATHER LECTIOA 

on ft beam-, if intended for skiver leather, skin, prepared as already mentioned by dress 
the pelt is split into two parts, the grain side ing, tuning, &c*, and dyed if necessary, and 
for leather, and the flesh side for parchment or then finished in oil. Russia leather acquires 
chamois. For the first branch, the grain has its peculiar odour from an empyreumatae oil 
to be pressed in a grain er, to remove all lime, from the bark of the birch tree. (There is an 
hair, and cuticle ; then placed in a drench, made excellent abstract of the manufacture of dif- 
of bran and water, for twelve hours ; after which ferent kinds of leather in Aikin’a Dictionary 
it is ready for tanning in shumac. For tawed of Chemistry, from which much of the above is 
leather, the pelt is not split; the preparing abridged.) 

process is the same, but the tanning is done American leather cloth , or panoma leather , 
with alum and salt The method of bringing kid is an artificial compound variously prepared, 
and calf skin to the state of pelt is nearly the In one example, a textile fabric is impregnated 
same as for lamb skin, except that liming is with oak bark and gelatine for forming leather, 
used before- the hair is taken off) which is only and stearic acid and an alkali for forming a 
sold to plasterers, whereas lambs’ wool is more kind of insoluble soap. A flexible varnish con- 
valuable, and would be injured by the lime, taining lampblack is afterwards added. 

If the pelts are to be tawed, they are worked The leather manufacture of Great Britain is 
about in a solution of alum and salt in warm of great importance, being inferior in point of 
water, which again makes them thick and value and extent only to those of cotton, wool, 
tough ; they are then washed and again fer- and iron. 

mented in bran and water till the thickening The number of persons engaged in all the 
is reduced by the removal of some of the salts ; various branches of the manufacture in Great 
lastly, they are stretched on hooks, and dried Britain is estimated at between 300,000 and 
in a stove room, when they become a tough 400,000, and the entire value of the manu- 
flexible white leather ; but to give them gloss facture at more than 20,000,000/. sterling, the 
and suppleness they are again soaked in water, leather for boots and shoes alone being valued 
and trodden in a large pail or rolled in a drum at about 12,000,000/. Leather was long sub- 
containing the yolks of eggs beaten up with ject to a duty, which necessarily placed the 
water ; they are next dried m a loft, smoothed manufacture under the surveillance of the ex- 
with a warm iron, and afterwards softened on cise ; but the duty was totally abolished in 1830, 
a stake, when they are dyed with various and the manufacture is now relieved from every 
colours for gloves and ladies’ boots. ^ _ sort of trammel and restraint. (Com. Diet.) 

Morocco leather , as it is called, is chiefly Xieaven (Fr. levain, from Lat. levare, to 
prepared from goat skins, which after the raise). A piece of sour dough used to ferment 
action of lime water are brought down by a and render light a much greater quantity of 
dung bath, and reduced to the state of pelt, dough or paste. By the Mosaic law leaven was 
If intended to be dyed red, they are sown up forbidden during the Passover ; hence St. Paul 
in the form of a sack, with the grain side speaks of keeping the Paschal feast with the 
outward, and immersed in a warm cochineal unleavened bread of sincerity and truth. Figu- 
bath ; the sack is then tanned in a bath of ratively, the word is applied to anything which 
sumach : the skins intended to be blacked are gradually but surely affects the moral or in- 
sumached without any previous dyeing. The tellectual character of man, whether for good 
graining and polishing are effected as follows : or for evil. 

The skins are stretched upon a smooth inclined X^oanora (Or. Xc/cebn/, a basin). A genus of 
board, and rubbed over with a little oil to Crustaceous Lichens. L. tartarca is the Cud- 
supple them. Those intended for black leather bear of commerce ; and some have supposed 
are previously brushed over with a solution of the manna of the Israelites to be L. esculenta 
iron ; they are then rubbed over with a glass and affinis, which in Armenia and Algeria are 
ball cut into a polygonal surface, which po- blown about and heaped by winds, and in 
lishes them, and makes them firm and compact; times of scarcity ground up with corn, 
lastly, the grained surface is given by rub- Xiecanorto Add. A colourless crystalline 
bing the leather with groovod boxwood rollers body contained in the Lecanora lichen, 
fitted to a machine, called z. jigger, suspended &eoea Own. The gum of the olive-tree, 
from the ceiling. Curried leather is tanned, collected abundantly at Lecca in Calabria, 
and then softened by soaking in water and Xieoontlte. A hydrated sulphate of soda 
rubbing ; it is pared with a broad sharp and ammonia found in the cave of Las Piedras 
knife, the edge of which is turned over so as in Honduras, by Dr. le Conte, who considers it 
to be at right angles to the plane of the blade ; to be formed from the decomposed' excrements 
the leather is next rubbed with a polished stone, of bats, large numbers of which have probably 
and while still wet besmeared with fish oil, or inhabited the cave for ages, 
a mixture of this with tallow. As it dries, Xiectern. A desk, or support for a book, 
the oil gradually penetrates in proportion as for the use of readers in churches or other pub- 
the moisture evaporates. The gram side is lie places. The support is frequently made by 
blackened by iron liquor for the uppers of the wings of an eagle, carved in wood or bronze, 
ladies’ shoes, but the flesh side with lampblack Many rich specimens of mediaeval lecterns arc 
and oil for the "uppers of men’s boots and shoes, found in churches in this country. 

Hhammoy leather is generally sheep or doo Xiectica (Lat). A sort of couch or litter, 
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wed by the Bowens, of two kinds, the one for excelsa, which famishes the Brazil-nuts of the 
carrying living persons, the other for bearing shops. 

deed bodies to the funeral pile. The bearers Leeythli (Gr. \4\kv6os, an oil Jar). A genus 
were called lecticarii. of South American trees of large size, repre- 

Xeettsteraiam (Let from lectus, a couch , seating the order Lecythidacea. They furnish 
end sterner©, to spread). A religious festival j some of the nuts of commerce. Thus, under the 
or ceremony among the ancient Romans, cele- name of Sapucaja nuts, the seeds of L. Zabucajo 
br&ted during times of public calamity, when are commonly'sold in our fruit shops, and they 




tainment ; their statues were taken from their Brazil nuts, to which they are greatly superior 
pedestals, and laid on couches. The first fee- in point of flavour and digestibility. They are 
tival of this sort, according to Livy fv. 13), was rather more than two inches long and one wide, 
held in the year of Home 364 (on the occasion covered with a longitudinally nirrowed corky 
of a contagious disease which committed fright- shell, and grow in large hard woody fruits, 
ful ravages among the cattle), and lasted for shaped like urns, measuring about six indies 
sight successive days. On the celebration of in diameter, and having dose-fitting lids at 
this festival, enemies were said to forget their the top. Our supply comes from Pari, and is 
animosity, and all prisoners were liberated. principally the produce of the Brazilian forests. 

I»eotor (Lat. a reader). In the early Church, L. oUaria is another species producing large 
a person set apart for tne purpose of reading fruits, commonly known as Monkey Pots, but 
parts of the Bible and other writings of a its seeds are not so palatable as those of the last, 
religious character to the people. They were having a bitter flavour. 

consecrated by prayers ana ceremonies for this Ledererlte. A variety of Gmelinite found 

office, and in the third century appear to have at Cape Blomidon in Nova Scotia, and nam ed 

been proper officers of the church. It is pro- after the Baron L. von Lederer. 

bably from this institution that the order of Lederlte. A massive variety of Sphene, 

■preachers in parish churches in England called found at Grenville in Canada, and distinguished 

lecturers is derived, who hold a distinct office as a sub-species on account of its peculiar 

from the vicar, rector, or other ecclesiastical cleavages. 

functionaries ; they are chosen by the vestry or ledger. [Book-keeping.] 

chief inhabitants of the parish, supported by ledgers. In Architecture, the horizontal 

voluntary subscriptions ana legacies, and usually pieces of timber used in scaffolding; they lie 

-officiate on Sunday afternoon. (Hook’s Church parallel to the wall opposite to which they are 

Dictionary, art. ‘Lecturer.’) erected. 

*eoture. This word signifies generally a Kedger-Une. In Music, a line either above 
discourse read by a professor to his pupils ; but or below the staff, when that is not sufficient 
it is applied in a more extended sense to every in extent to lay the notes upon. It is above 
species of instruction communicated vivA voce, the staff in ascending progressions, and in de- 
In the Scotch and Continental universities, as scending progressions below it. 
well as in those recently established in England, lodges. On Shipboard, intermediate sup- 
the great business of teaching is carried on by ports for the decks. They run across from side 
means of public lectures, delivered at stated to side between and parallel to the beams, but 
periods, and embracing every subject included are much thinner. 

in the curriculum of study; but at the two Kedum (Gr. AtjSov). The plant called 
mat English universities, the college tutors Labrador Tea is Ledum palustre, a low shrub 
bear a principal part in the work of instruction, of the Ericaceous order. • 

Still, within the last few years the professorial &ee, Keeward. Sea terms, denoting gene- 
system has been made much more efficient, and rally the side or quarter not directly exposed to 
has acquired more general importance. the wind. The lee side of a ship is the opposite 

Pub] lie lectures have been adopted from the to that on which the wind blows when it crosses 
earliest ages as a convenient mode of teaching her course, and which is termed the weather side. 
the elements of every branch of human know- Leeward is on the lee side ; opposed to windward, 
ledge; and if they be properly compiled, and or on the weather side. A lee shore is the shore 
accompanied by strict and regular examinations, on the lee side of the ship, or the shore on which 
few means seem better calculated to awaken the the wind tends to blow her ; and a ship is said 
attention of the student, to abridge his labours, to be under the lee of the shore when the wind 
and t<vgptde his enquiries. blows from the shore, or when she is in some 

Xrtoytlddaeeee ( Lecythis.one of the genera), measure sheltered by the shore. The names 
A natural order of epigy nous Exogens belonging Leeward and Windward, as applied to the West 
to the Myrtal alliance of Lindley, and known India Islands, were given to them from their 
by their dotless leaves, polypet alous flowers, situation in a voyage from the ports of Spain 
their indefinite stamens collected into a fleshy to Carthagena or Portobello. The islands 
hood, and their many-celled ovary. They are which lie to leeward extend from Porto Rico 
large trees, with showy flowers, found in the to Demerara. 

hottest parts of South America, and comprise the Ziee-boara. A flat width of planking, 

Cannon-ball tree, Couroupita gmanenste*, the which being let down perpendicularly into the 
Sapncaja Lecy this Zabucajo, and the Bertholletia water on the lee side of flat-bottomed vessels 
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serves as a temporary keel, and opposes the 
action of the wind to drive them to leeward. 

In the American centre-board boats, than 
which no craft can sail nearer to the wind, 
there is a deep lee-board working in a water- 
tight groove in the centre of the boat. 

Lee-fftfe. This term implies the having 
a position farther to leeward than some other 
given object 

Lee-way. In Navigation, the deviation 
of the course actually, run by a ship from the 
course steered upon ; or it is the angle formed 
between the line of the ship’s keel and the line 
which she actually describes through the water. 
In consequence of the action of the wind or 
currents, a ship is generally impelled sideways 
as well as forward, whence the direction of her 
motion is different from that of the keel. 
Suppose the whole force urging the ship to be 
resolved into two — one producing the motion 
A B in the direction of 
the keel, and the other 
the motion A C in the 
same time at right angles to the former ; then 
tho ship will move in the direction of the dia- 
gonal A D, and the angle D A B is the Icc-way. 
To obviate the effects of this lateral motion, the 
ship is laid on a course to the windward of the 
point to which she is bound. 

All needless top- hamper, as a poop or raised 
forecastle, increases the tendency to lee-way. 

&eech (Goth, leikeis, lekeis, perhaps akin 
to Gr. Eng. lick). This name is given 

to those abranchiate red-blooded worms, or 
anellidans, which are provided with a sucker at 
both ends of the body [Hieudo], and of which 
we possess a few native species ; some frequent- 
ing the fresh waters, as the horse leeches (Hce- 
mopis sanguisorba and H. stagnorum) ; others 
inhabiting the ocean, where they are parasitic 
upon fishes, as the skate-sucker (Pontobdella 
muricataY The medicinal leech ( Sanguisuga 
mcdicinatis) belongs to that subdivision of the 
family Hirudinida which is characterised by 
having the superior lip of the anterior cup or 
sucker divided into several segments, and the 
oral aperture transverse, triradiate, and sur- 
rounded by three cartilaginous jaws, each armed 
with two rows of very fine teeth. This appa- 
ratus enables the leech to penetrate the skin so 
as to insure a ready flow of blood without causing 
a dangerous wound. The upper lip is marked 
with ten small points considered as eyes. The 
species of the genus Sanguisuga, viz. S. offici- 
nalis and 8. medicimlis , are most common in 
tho south of France, whence great numbers are 
exported to this country. The leech-dealers of 
Bretagne drive horses and cows into the ponds, 
that the leeches may fatten and propagate more 
abundantly by sucking their blood. Children 
arc employed to catch them by the hand ; and 
grown persons wade into the shallow waters 
in tho spring of the year, and catch the leeches 
that adln rc to their naked legs. They are also 
taken by a sort of net made of twigs and 
rushes, which is used in the summer when the 
leeches retire iuto ihc deeper waters. 
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The best method of preserving these valuable 
little animals is stated by the author of the 
article ' Leech * in the Penny Cyclopedia to be 
that described by F£e. It is as follows : — 

| Into a marble or stone trough a layer of seven 
| inches of a mixture of moss, turf, and charcoal 
is to. be put, and some small pebbles placed 
above it; at one extremity' of the trough, and 
midway between the bottom and the top, place 
a thin plate of marble pierced with numerous 
small holes, upon which, there should rest a 
stratum of moss, or portions of the Equisetum 
palustre , or horse-tail, firmly compressed by a 
layer of pebbles. The trough is to be filled with 
water only so high that the moss and pebbles 
should be but slightly moistened. A doth is 
to be kept over the mouth of the trough. This 
is imitating as nearly as possible their natural 
condition ; and the charcoal not only aids in 
keeping the water sweet, but appears to pre- 
vent the leeches being attacked by parasitic 
animals, to which they are very liable. The 
water should be changed about once a week, 
and more frequently in warm weather. 

The great importance of ascertaining the best 
method of preserving the medicinal leech may 
be inferred from the extent to which the trade 
is carried on, and the consequent increasing 
scarcity of these indispensable adjuncts to 
medicine. Four only of the principal dealers 
in London import 7,200,000 annually. 

Speeches of a Sail. The side edges of a sail. 
Leech-lines are small ropes from the middle of 
the leeches of a sail to blocks on its yard on 
tho opposite sides of the mast ; when hauled, 
they brail up the sail and rapidly diminish its 
area. 

X*eedsite. A mechanical mixture of the sul- 
phates of lime and baryta found in a carboni- 
ferous rock between Leeds and Harrogate in 
Yorkshire. 

Leefan^e. An iron bar across a ship's deck 
for the sheet of a fore-and-aft sail to slip on 
during tacking. 

Xieek (A.-Sax. leac). The Allium Porrum 
of botanists. [Axuum.] 

Leellte. A silicate of alumina coloured of 
a deep flesh-red by a small percentage of man- 
ganese. It occurs compact and massive, with 
a peculiar wax-like texture, and a lustre and 
translucency like that of horn, at Giyphyttan 
in Sweden. It was named after Dr. J. F. Lee 
of Cambridge, and is the Helleflinta of the 
Swedes. 

Xteet (A.-Sax. leod ; Ger, leute, people}. The 
court leet, or view of frankpledge, was an ancient 
Anglo-Saxon institution answering a double 
purpose: 1. The administration of justice in 
the trial of offonces and the abatement of 
nuisances ; 2. The preservation of the peace, 
and the prevention of crime, by the reception 
and enrollment of the pledge which each man 
was obliged to give by becoming a member of 
some tything. The possession of a court leet 
was the characteristic of tho hundred, of which 
the proper loot was distinct from, and sub- 
ordinate to, that which was held by the sheriff 
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on his tonxn. The court leet of the hundred 
was usually held by & bailiff or steward of the 
sheriff; but it was sometimes granted, as well 
as the leet of a smaller jurisdiction, to private 
lords. A court leet also properly belonged to a 
borough, which ranked as a hundred ; but such 
private and borough leets were, like the leet of 
the hundred, subordinate to the county leet of 
the tourn. 

ftegacy (Lat. lego, I bequeath ). A gift by 
will of personal property, as goods and chattels ; 
a testamentary gift of real property being called 
a devise. Legacies are general, such as a gift 
of a sum of money outof the general estate of the 
deceased ; orspecific, as a gift of a particular bank 
note or coin, or of any other individual chattel, 
as a horse or a jewel; or residuary, as a gift of 
the residue of the estate remaining after all the 
debts of the deceased and,, general and specific 
legacies have been satisfied. General legacies 
are subject to an equal rateable abatement, if 
the estate is not sufficient for payment of them 
in full ; but a specific legacy is not subject to 
abatement, unless it he necessary for the 
payment of debts. A specific legacy is, how- 
ever, subject to what is called ademption, 
which is the consequence of the subject-matter 
of the legacy being one identical thing in 
specie : thus, if a testator bequeath a particular | 
horse, which he afterwards disposes of in his 
lifetime, the legacy is said to be adeemed, j 
or taken away, because the horse bequeathed 
has no longer any existence as part of his 
property, and the legatee will not be untitled 
to another horse of the testator’s in lien of 
it This identity of corpus is so inherent in 
the notion of a specific legacy, that if 1002. 
in consols were bequeathed, and the same sum 
were afterwards transferred by the testator to 
another stock, the transfer of itself would adeem 
the legacy. The mode of compelling executors 
to pay a legacy is by suit m equity for the 
administration of the testator's assets : courts 
of common law have not, in general, any juris- 
diction over such matters. Executors cannot 
be compelled to pay a legacy until the expira- 
tion of a year after the testator’s death : they 
are allowed that period for ascertaining and 
discharging his debts ; and even after a legacy 
has been paid, the legatee must refund if it 
should be necessary for the payment of cre- 
ditors who come in, although after the period 
above mentioned. The party to whom a legacy 
is bequeathed is termed legatee . [Wills.] 

Legate (Lat legates). A high functionary, 
in general a cardinal or bishop, whom the pope 
sends as ambassador to the courts of foreign 
powers. Legates are— 1. A Latere, who possess 
the highest degree of authority, these only 
being commissioned by the pope to take his 
place in councils ; 2. De Latere ; 3. Legates by 
office are such as enjoy the titular distinction 
of legate by virtue of their dignity and rank 
in the church, but have no special mission. 

Legation. [Ambassador; Diplomacy.] i 

legato (Ital. tied). In Music, a term used [ 
to denote the tying one note to another, which \ 
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is done by placing these marks w above or 
below the notes intended to be so joined. The 
! legato mark placed over a series of notes indi- 
i cates that they are to be played smoothly, as 
if the sounds were bound together. The word 
applied as a general direction for a piece inti- 
mates that it. is to be performed in a smooth 
style. * 

Legatorau In Music. [Dbitotg Noras.] 

Legato* (Lat.). In Roman History, legati 
were of two Idnds: 1. Ambassadors, corre- 
sponding to those of modern times ; 2. Legates, 
who accompanied the proconsuls and praetors 
into their provinces, or aided the general in the 
management of his army. Legates of this 
last-named class varied in number according 
to the requirements of the service in which 
they were engaged ; and legates of the for- 
mer class governed provinces in the absence 
of the proconsul or praetor, sometimes with- 
out any mention of the officer whose deputies 
they were. 

Legend (Lat. legends, thing m to he read). 
A book originallv used at divine service. 
In it were recorded the lives of saints and 
martyrs, portions of which were selected and 
read for the edification of the people. These 
legends were studiously perused in the re- 
fectories of cloister*, and were earnestly re- 
commended to the perusal of the Wtj. « 
so many evidences of the. truth o f the Rouen 
Catholic faith. Among these the Gaiden 
Legend (the work of Jacobus de Yoragine, 
archbishop of Genoa in the thirteenth century), 
which is a collection of the lives of the saints, 
maintained its ground in the church for two 
hundred years. But although many of the 
legends consist of tasteless and unmean- 
ing fictions, many are of a highly poetical 
and striking character, and throw modi 
light on the diffusion of myths. Then an 
some sensible remarks as to the value of the 
■early Christian legends in Beugnot, Buteor* 
de la Destruction du Paganisms en Occident, 
L 280. In a general sense, the term legend is 
used to denote any fictitious or doubtful nar- 
rative ; such as the exploits of heroes of the 
middle ages, or the history of a people or dis- 
trict in which truth is so mixed with fable as 
to be inseparable from it. £Mtth©k»y.] 

Lbornd. In Numismatics, that which is 
written round the field of a medal; opposed 
to inscription, which is written across it. 
[Numismatics.] 

Legendre's SjpboL In the theory of 
numbers, a symbol employed in investigating 
the quadratic character of any positive or nega- 
tive number A which is prime to a prime number 
p. It was first introduced by Bmendre in his 
Esseusur la Thioriedcs Nomb^rBxial79S i is 

written thus and has the value 1 or — 1 

according as A is a quadratic residue or not. 
It may, therefore, be defined by the congruence 

A ^ s (- P ) («**)» 
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for if A be a quadratic residue, we have 
x*=A, 

and hence, by Format’s Theorem, 


p-i 

x = 


=1 (mod. p'j. 


It may easily be shown that if A, when re-, 
solved into its prime factors, has the value 

_ _ fl _ «m 

“^1 i 

(?) -(f)“ (?)'••• (t)-‘ 

so that in investigating the quadratic character 
of A, it is only necessary to examine those of 
its prime factors which appear with odd ex- 
ponents. It may further be shown that 


a . 


that 




and that, if p and q are odd primes (not both 
negative) 

(?) 

The last equation is the expression of one of 
the most important and beautiful laws in the 
science of arithmetic. It is known as Legendre’s 
law of reciprocity , having been first enunciated 
by that geometer in the Histoire de V Acadbmie 
des Sciences for 1785.. Gauss appears to have 
arrived independently at the same law, and 
was incontestably the first to publish a rigorous 
demonstration of it. Gauss, indeed, has given 
us no less than six demonstrations of this 
law, all more or less subtle, and, without ex- 
ception, most valuable contributions to science. 
It would, in fact, be difficult to estimate too 
highly the many advantages to mathematical 
science which have resulted from the numerous 
demonstrations which have been given of this 
simple law, ^pronounced by Gauss himself to 
be * the gem of the higher arithmetic.’ The 
following enunciation is given bv Prof Smith in 
his admirable * Report on the Theory of Nimy 
bers ’ (Proceedings of British Association , 1859), 
which the reader desirous of further informa- 
tion will do well to consult 1 If p and q be two 
primes, the quadratic character of p in regard 
to a is the same as that of q with respect to p, 
unless p and y have each the form 4 n + 3, when 
their quadratic characters are opposite.’ 

Jacobi, in 1837 (see also Crelle’s Journal , 
vol. xxx.), communicated to the Academy of 
Berlin the following extension of Legendre’s 

notation and law. The symbol where P 

is a product of the equal or unequal uneven 
primes p lt jp a , j» 3 , &o., being defined by the 
equation 

<»-®(s>(£) 
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and Q being any other uneven number prime 

top ' © 

legerdemain (Fr. light of hand), A term 
given to some deceptive or sleight-of-hand 
performances, which depend either entirely on 
dexterity and address, or derive but a small 
degree of aid from philosophical principles. 

X*ggftadro (ItaL). In Music, a direction 
to the performer that the music to which the 
word is appended is to be performed gaily or 
briskly. 

Region (Lat. legio). A division of the 
Roman army, comprising ten cohorts, thirty 
maniples, or sixty centuries ; so that if there 
had always been one hundred men in each 
century, as its name imports, the legion would 
have consisted of six thousand men. But the 
number was, in fact, variable. 

There were usually three hundred cavalry 
joined to each legion, which were divided into 
ten troops (turmse), and each of these troops 
into three bodies of ten men (decuri®). The 
defensive arms of the legionaries were an ob- 
long shield, a helmet, hauberk, and greaves ; 
their offensive weapons were a sword and two 
long javelins. The legion was drawn up in 
three lines ; the soldiers in each of which were 
distinguished by the names Hastati, Prineipes, 
and Triarii. The Hastuti, who formed the 
first line, were young men in the flower of life, 
and originally used long spears, which were, 
however, afterwards discarded. The Prineipes 
occupied the second line, and were also men in 
the prime of life. The Triarii were veteran 
soldiers, and formed the third line. In each 
legion there were six military tribunes, who 
commanded under the consul, each in his turn, 
usually for about a month. This was the early 
organisation of the legion, as it is known to us 
chiefly from the description of Livy, at the 
time of the great Latin war in the fifth century 
of the Republic. It was materially changed in 
later times, and the three original lines were 
discarded, probably about the time of the Punic 
war. But it always retained its distinctive 
character of a separate army, provided with 
its complement of cavalry and light infantry ; 
and it has been remarked, as a striking 
proof of the military genius of the Romans, 
that after so many ages of additional expe- 
rience, recent captains, and particularly, N apo- 
leon, have found it advantageous to divide their 
armies into separate corps, each in a similar 
manner complete, with its own cavalry and 
artillery; and these, in the French armies, 
usually averaged from 4,000 to 6,000 men, or 
about the number of a Roman legion. The 
organisation of the legion is explained in most 
works on Roman antiquities, but lies been 
nowhere so thoroughly treated as bv M. L. 
Beau, in a long series of memoirs which ap- 
peared from time to time in the Mim. de CA< ad. 
des Inscriptions it Belles Lcttrcs . (See parti- 
cularly vols. xxxv. xxxvii. xxxix. ; also Smith's 
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Dictionary of Greek and Roman Antiquities 
B.Y. * ExOTcitUB.’) 

&eriOB of tfoaovr. An order instituted 
by Napoleon I., when first consul of France, 
for merit, both military and civil. The order 
consisted, under the Empire, of grand crosses, 
grand officers, commanders, officers, and legion- 
aries. They were divided into sixteen cohorts, 
each of 407 members ; but the total number was 
afterwards much increased. Pensions, from 
260 to 6,000 francs per annum, were attached 
to these distinctions. After the restoration of 
Louis XVIII. the order underwent some modi- 
fications in its constitution, and its members 
were reduced to a smaller scale. But among 
the first acts of the present emperor was the 
reconstitution of this celebrated order on an 
extended basis. This was effected by the law 
of April 19, 1852. The legion now consists 
(beginning with the lowest grade) of knights, 
who may in four years become officers, of whom 
there are 4,000. After two years these may 
be promoted to commanders, of whom there 
are 1,000 ; grand officers, 500, after an interval 
of three years; grand crosses, 80, after five 
years. But in all cases a campaign (or rather 
a campaign year) counts for two years. The 
highest functionary is the grand chancellor. 

Legislation, [Law.] 

Kefflilatare. The name given to the body 
or bodies in a Btate in whom is vested the 
power of making laws. Thus the King, Lords, 
and Commons of Great Britain, whoso united 
consent is indispensable to the framing of a 
law, are styled the legislature. 

Legitimacy (Lat. legitim us, lawful). In 
Jurisprudence, the state of a child born in 
lawful wedlock. 

Legitimacy. In Politics, this term signifies, 
in its strictest sense, the accordance of an 
action or of an institution with the municipal 
law of the land. The principle of obedience to 
civil authority, in whatever hands the law has 
placed it, is consecrated by religion as well as 
by sound philosophy. Resistance to, or evasion 
of, the legal commands of a superior, is thus 
an offence against the law of God as well as 
of man, in things in themselves indifferent as 
well as in things commanded by the principles 
of morality. How far they must be obeyed 
when against the conscience of the subject, is 
one of those questions of casuistry which never 
can receive a solution* applicable to all cases 
and circumstances. In this sense it is clear 
that the attribute of legitimacy belongs to no 
particular form of government, but is equally 
inherent in all when lawfully established. But, 
looking at the subject from a higher point of 
view, the question arises, when and how shall 
a government be taken to be lawfully esta- 
blished ? This can only be directly answered 
by two classes of political philosophers. The 
first attribute the quality of legitimacy onlv 
to hereditary monarchical government, which 
they conceive to be peculiarly of divine ap- 
pointment, deriving it from the patriarchal 
form of society. Ibis theory has the advnn- 
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tage of simplicity; but its advocates have 
never been able to show any real foundation 
for it [Divot Right; N on-bbsistance.] 
The second class bases society on the abstract 
rights of man, attributes all power to the 
people, and considers no government legi- 
timate except such as is founded on their 
consent This theory also is plain and dear 
in the abstract; but has the defect of be- 
coming impossible in application. For, 1. The 
principle of the social contract , or implied 
consent of the people, is a mere philosophical 
fiction ; 2. The actual consent of the people 
(i.e. the majority of it) to any existing form of 
government has never been satisfactorily ascer- 
tained. This was notoriously the case in every 
European country, until at least the singular 
experiments made of late years in France 
under the name of universal suffrage. And 
even the representative government of the 
United States of America is chosen by a con- 
stituency from which slaves , women, and persons 
under twenty-one years of age (that is, in all, 
five-sixths of the population) are excluded. 
Now the exclusion of any one of these classes 
can only be justified on grounds of expediency; 
and similar grounds might equally justify the 
adoption of other tests (e.g. that of property, 
as in England), which would still further reduce 
the number of the constituency ; 3. Supposing 
a government established by the actual voices 
of a majority of the whole people, the question 
would still arise, whether every subsequent act 
of that government was legitimated by that 
original validity. This question was much 
debated in France at the period of the trial 
of Louis XVI. ; when the Convention, elected 
by a majority of the people, was assuming 
the extraordinary power of judging that mon- 
arch. The Girondins on that occasion con- 
tended that an appeal to the people (i. e. to the 
suffrages of a majority of the constituents) 
was necessary in order to ratify the act ; and 
in a greater or less degree it must always arise, 
whenever an alteration in circumstances since 
the period of the election of the representative 
body has called for the adoption of extra- 
ordinary measures. Between these two classes 
of theoretical politicians, the greater number 
are content to nold that the -only fundamental 
principle of government is expediency, and its 
only right that given by municipal law or 
peaceable possession. In their view al\ govern- 
ment is equally legitimate so soon as it is fairly 
established; while they fully admit that a 
question, and often a very difficult one, arises 
on every violent change of institutions, as to 
how soon the new government de facto has 
acquired the character of legitimacy. In the 
language of modern politics this word has 
acquired a peculiar sense, chiefly from its em- 
ployment about the period of the congress of 
Vienna, when the old hereditary dynasties were 
termed legitimate in contradistinction to those 
which the French revolution and the subsequent 
wars had founded. Hence the principle of 
legitimacy has been, very incorrectly, opposed 
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to tint of representative or popnla* govern- 
meat ; a mere Abuse of terms, but an important 
one, from the powerful effect which words are 
able to produce in political discussion. 

&sgtttmatioa. The act by which natural 
children are rendered legitimate. By the juris* 
prudence of countries under the Homan or 
civil law, subsequent marriage of the parents 
legitimatises bastard issue. 

Cerumen (Lat.). In Botany, a one-cell ed, 
one or many seeded, two-valved, superior fruit, 
dehiscing by a suture along both its face and 
its bach, and bearing its seeds on the ventral 
suture only. It differs from the follicle only in 
dehiscing by two valves. Sometimes it is in- 
dehiscent, as in Cassia fistula, &c. ; but the 
line of dehiscence is in such species indicated 
by the presence of sutures. 

X^gnmiii. Vegetable casein. An albu- 
minoid matter existing in leguminous plants. 
It is an important flesh-forming constituent 
of peas, beans, and other leguminous or pod 
vegetables. 

LepnnlnofflB. A very extensive natural 
order of polypetalous Exogenousplants belong- 
ing to Lindley’s Hosal alliance. They are found 
in all parts of the world, forming large trees and 
huge twiners ip the tropics, and being herba- 
ceous plants or small bushes, rarely trees, in 
colder countries. The order contains a great 
variety of useful and beautiful species, some 
of which, like Clover, Lucern, Saintfoin, and 
Vetches, are cultivated for cattle; others, as 
Peas, Beans, Lentils, and various other kinds of 
pulse, form part of the food of man. Indigo, 
^Logwood, and many others are well-known 
'dyeing plants. Several Acacias produce gum 
Arabic. Certain Astragali yield tragacanth. 
The Tamarind and others bear pods whose 
interior is filled with an agreeable fsecula or 
pulp ; Cassia acuitfolia and others yield Senna ; 
Glycyrrhiza the Liquorice root; Catatonia is the 
wild Locust Fruit of Scripture. Finally, many 
are valuable tonics, and some are poisonous, 
among which is the common Laburnum [which 
see]. The lazger port of this order consists 
of plants called Papilionaceous, from a fan- 
cied resemblance between their flowers and a 
butterfly. Such plants have one large ex- 
panded petal, and four others much smaller, 
which form abe and carina in front of the 
vexillum ; but in others the more usual form of 
corolla is observed, and there are even some 
which, like Qeratoma, are apetalons. The 
division of the order called Mimosas is remark- 
able for having very small flowers with long 
stamens, and growing in balls or spikes. 

Lebrbichtts. A native sdeniae of mercury 
and lead (probably a mechanical mixture of 
the two selenides), occurring at Lehrbaeh in 
the Harz. 

Kebnntlte. A compact variety of Natrolite, 
found at Glenarm in Antrim, by Captain Le- 
hunt, after whom it was named. 

Lelbnlts'i Theorem* In the Differential 
Calculus, a theorem concerning the successive 
differentiation of a product of two functions. 

345 1 


It is most easily remembered in its symbolical 
form. If by D a we denote the operation 

applied exclusively to u, and by D, the same 
operation applied exclusively to v, we have, 
obviously, 

and generally, 


d*(uv) ^ ^ % d*u d“- l B dv 

1 SE--(I>. +D T )»we-«j ? 4-n E ^ S - 

K— *£ 
1.2 dx*-' 2 ? «*“ 


which is the theorem in question. 

Xiemanite. A synonym of Saussurite, 
after Lake Leman, in the neighbourhood of 
which it is found. 

Lemma (Gr. *Sjw**, anything taken \ In 
Geometry, a preliminary proposition, laid down 
for the purpose of fecuitating or rendering 
more perspicuous the demonstration of a theo- 
rem or the construction of a problem. 

Lemminr. A name given to a species of 
daviculate Rodents (Hypudasus Lemmus, 111.) 
very abundant in the north of Europe on the 
shores of the Arctic Ocean. It is as large as a 
rat, and is remarkable for its occasional migra- 
tions in innumerable bodies. At those periods 
the lemmings are said to march in a straight 
line, regardless of rivers and mountains; and, 
unimpeded by any obstacle, they devastate tho 
country over which they pass. [Migration.] 

Lemna (Gr.). The Duckweed genus, a 
curious family of plants, consisting of small, 
usually round shield-like bodiesfloating on water, 
and forming the 'green mantle of the standing 
pooL* They belong to the Pisttacea, are of very 
singular structure, and well worth examination. 

Temnfsn Sartb. A clayey substance 
found in the island of Stalimene (Lemnos), 
and used as a medicine in Turkey. It was 
formerly dug up once a year with much so- 
lemnity, and stamped with an official seal. 
[Terra Siguxata.J 

Lemnlsoata of Bernoulli. A curve of the 
fourth order having the form of the figure 8. 
Its polar equation is 

cos 26, 

a particular case, therefore, of the more general 
equation 

r—fl cos'?, 


which represents a family of curves of which 
each individual has for its inverse, its reciprocal, 
and its pedals a curve of the same fomily. 
[Pedal.] The constant • in these curves in- 
dicates the constant ratio of the segments into 
which any radius vector is divided by project- 
ing upon it, orthogonally, the corresponding 
centre of curvature. The equations of the in- 
verse, the reciprocal, and the *** pedal of 

rma cor? 
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are obtained, respectively, by changing c into I 
— — (1 + «), and » + •. In the case of the| 

lemniseata «®i, its first negative pedal, there- 
fore, has the equation 

r—fl cos ““^20 


or r a cos20-a*, 

which is well known to be that of an equilateral 
hyperbola ; so that the lemniseata is the first 
positive central pedal of the equilateral hvper- 
oola. The properties of the above family of 
curves have been investigated by W. Roberts 
(Liouville’s Journals vols. x. xii. xv.), by Prof. 
Hirst ( Anhalt di Matematici, 1859), and by 
several others. The entire arc S of any such 
curve being known, as well as that of its pedal 
S i( those of all other pedals can be found by 
means of the simple and remarkable relation 

Sn „ *n+l 
Sn+a *n+a 

from which latter can be deduced the equally 
interesting relation 

«n+l 

which holds for all values of n for which 
« n r =n + e is positive. 

The arcs of the lemniseata can be added, 
multiplied, or divided algebraically. On this 


subject the reader may be referred, however, to 
Legendre’s Exercices de Calcul Integral, t. i., and 
to a memoir by Serret in Lion ville’s Journal, t x. 
The integral 


-r~— 

J. VI— r* 


which expresses the length of a lemniscate arc, 
is called a lemniscate integral ; its inverse r 
considered as a function of s is called a lem- 
niscate function. These functions play an im- 
portant part in the theory of numbers ; they 
bear the same relation to the theory of complex 
numbers as that which circular functions have 
to that of ordinary real numbers. 

Xiemon (Ind. lcemoo). The fruit of the 
Citrus Limonnm. [Citrus.] 

Xiemons, Essential Oil of. A liquid 
contained in the cells of lemon peel. It may 
be collected by pressing a quantity of the peel. 
Its chief constituent is a fragrant hydrocarbon 
isomeric with oil of turpentine. When used by 
confectioners, it forms a disagreeable Substitute 
for the fresh peel. 

lemons, Essential Balt o£ The bin- 
oxalate of potash is often sold under this 
name; it iB chiefly used for removing iron- 
moulds and ink-stains from linen. 

Eemur (Lat. lemur, a ghost). This term 
was applied in tho Linnseun system to sevenil 
of the lower Quudrunmnous animals of different 
structure and habits ; it is now restricted to 
thoso which have the inferior incisors long, 
compressed, straight, and sloping forwards, 
mikI the lowir eanim s approximated, mal of 
similar form and direction, differing onl\ 
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in a slight increase of size^ whence they *. 
usually been enumerated as incisors : the uppe. 
incisors are straight, and the intermediate ones 
are separated from #ach other. The long 
pointed canines of the upper jaw are princi- 
pally opposed to the trenchant anterior false 
molars below. Each of the four extremities ig 
provided with an opposable thumb; but the 
index digit of the hinder hand has its nail 
developed into a long, curved, sharp-pointed 
claw. The use of this claw is to dean or 
dislodge vermin from the long and thick woolly 
hair. The lemurs deviate from the typical 
Quadrumanes, and approximate to the ordinary 
quadruped id their elongated pointed head and 
sharp projecting muzzle; the posterior limbs 
are a little longer than the anterior; the tail is 
long, thick, and bushy. They are all natives 
of Madagascar and of some of the smaller 
islands in its neighbourhood. To judge from 
the nature of their covering, it might be sup- 
posed that the lemurs were natives of a cold 
climate; but their fur has relation to the 
season of their activity. They sleep by day, 
and move about in the night season, during 
which time the air is often sufficiently cold in 
the tropical latitudes. Their nutriment is a 
mixed diet of fruits, insects, and small birds ; 
the latter they surprise while at roost. 

Lemures (Lat.). In Mythology, spirits of 
the dead which in the belief of the Romans 
were able to hurt the living. Hence it was 
necessary to propitiate them; and this was 
done specially at the Lemuria, which recurred 
yearly in the month of May. 

Lemuridae. The family of Quadrumanous % 
Mammals of which the genuB Lemur is the* 
type. [Strrpsirhina.] 

Eenftbenlng Pieces. In Shipbuilding, 
the portions of each rib, above^the top timbers, 
which are laid on to impart the necessary 
height to the sides of the vessel. 

Eenltftve Electuary. The ingredients of 
this preparation are senna leaves, the pulp of 
figs, tamarind, cassia, and prunes, coriander seed, 
liquorice root, and refined sugar. When properly 
made it is an elegant preparation, but (says Dr. 
Paris) tho directions of the Pharmacopoeia are 
rarely followed ; the great bulk of it sold in 
London is little else than prunes, figs, and 
‘jalap.* ( Pkarmacologia .) 

Lem. In Optics, a thin piece of glass or 
nny other transparent substance, bounded on 
both sides by polished spherical surfaces, or on 
the one side by a spherical and on the other by 
a plane surface ; and having this property, that 
parallel rays of light in passing through it have 
their direction changed, so as to converge to a 
given point called the principal focus of the 
lens, or to diverge as if they proceeded from 
that point. 

Lenses receivo different denominations ac- 
cording to their different forms. Thus, 


a v if h r u 




leks 


A spherical lens, 
Rebuts of gfea. 

A AwAlf 


at A, Sis. i 


L by two 
is emudlp comm 
aftttezadiirfitilio 
eqiA 

A ptano-cgmmx tens, C* is. that 
of the surfaces is phase, abd the other csnsrx. 

A double concuss km, D, m bounded by two 
comma spherical taiheia , which may haw 
either the same or a d if ferent eurvefcnre. 

A 



A meniscus, F (mdMfamibwmaMiBM 
to a Httle moan, Gr. peuAewm), is a l*«r of which 
one of the surfaces is convex and the other 
concave, and which meet if eonfcined. The 
radios of the conv ex surface j 
Mtt&Qerthan the radios of the eouesm 

A concaesKomux terns, G, is that of which 
one of the surface* is mmeummad the other cea- 
ewr; but in this case the surfaces will not meet 
though continued, the radios of the concave 
surfeee being smaller than that of the convex 
one. 

The straight ime M N which passes through the 
centres of all the curved smfeees, or is perpen- 
dicular to bo* h-surfeces of the same lens, is 
called the axis of the lens ; and it is in this line 
that the focus of the lens is situated. 

It was observed, at an early period, that a 
transparent body of a spherical form had the 
property of collecting at the focus the parallel 
rays of light which fell on its surface. But it 
was remarked, at the same time, that the illu- 
mination at these foci w«b extreme ly Jfe eble, in 

which the light had to pass. This inconve- 
nience is removed by taking only two small 
segments instead of the entire sphere ; by which 
means, as the refraction takes place only at the 
surfaces, and not in the interior of the glass, 
the very same refraction of the rays is produced 
as when the whole sphere is used; and the 
thickness of the glass being greatly diminished, 
the rays pass through it in much greater 
number, and the intensity of the light in the 
focus is much more considerable 

The rules for finding the focal distances of 
the different sorts of lenses are the following. 
They depend in some measure on the refracting 
power of the glass. We shall here suppose the 
index of refraction to be 1*600. 

1. Bays of light* R L, R L, falling on a con- 
vex, lens in directions 
parallel to the axis, 
>y are refracted to the 
point F, which is 
“ called the principal 

focus. In a double and equally convex lens the 
distance of F from C, the centre of the lens, is 
equal to the radius of the spherical surface. If 
the lens is plano-convex, tne focal distance is 
equal to twice the radius of the spherical sur- 
face. If the lens is unequally convex, its focal 
distance is found by this rule: Multiply the 
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twi* of ils sssfeces* sni dnide twice that 

psndnethy thema of feiaE; the quotient 
will he the fecal dfetauw' minted. 



O', which is 
focus F. 

< conjugate 
other in such 
that „C Or is sfenfe proportional to 
CO+CF, CO and CF. Hence, when the 
point O i* g i v en, tike ee w p is ten O' will 
be find by this rale: Hiltiph the principal 
fecal distance CF by C O, and divide the pro- 
dnriby theram of thoaearenbam. Ilia obvious 
that as the distance of O becomes g r ea ter, O' 
to F, and when O is at an infinite 
Or coincides with F. 

A Suppose di v e r ging raje inning from a 
point Oto fell on a doable convex lens af which 
the principal focus is F. In this ease they wiH 
be refracted to a point O'; and the conjugate 
feci O and O' are so related that CO' is a fourth 



proportional to CO*—CF, COandCF. Hence 
O' is found by the following rule.: Multiply 
the principal focal distance CF by CO, and 
divide the product by the difference between 
C O and CF. As the point of divergence O 
recedes from the lens, the point O' approaches 
nearer to F ; and when O is at an infinite dis- 
tance O' coincides with F. As O approaches 
the lens, O' recedes from it ; when O is at F 
(the focal distance) the refracted rays become 
parallel to the axis ; and when O is between 
F' and C, as at M, the refracted rays diverge in 
the directions LmLflt'. 

4. The focal distance of a concave lens is the 
same as that of a convex one whose surfaces 
have the same curvature, and the rules for 
finding the conjugate foci are precisely the same; 
but the rays, instead of being collected, are 
scattered by passing through a concave lens, 
and the principal focus is on the same side as 
the point from which the rays proceed. Parallel 
rays B L, R C, R L, falling on the concave 
lens L L in the direction of the axis, become 
divergent, os if they proceeded from F' (the 
principal focus). When the rays which fell on 



a concave lens converse towards the point F, 
they ore refracted in tne direction parallel to 
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the axis. When the incident rays converge to ' 
a point 0 beyond F, the refracted rays diverge j 
as if they proceeded from a conjugate point O' ( 
also farther from the lens than F f ; and when 
the incident rays converge towards a point M, 
between C and F, the refracted rays will be j 
convergent, and meet in a conjugate point M' 
on the same side of the lens with M. These j 
conjugate foci are determined by the rules 
which have been given for convex lenses. j 
Justly, when the incident rays diverge from a , 
point O', farther from the lend than the princi- 1 
pal focus, the refracted rays will be more diver- 
gent, and proceed as if they emanated from a 
point between the principal focus and the lens. 
The rule is, in this case, also the sumo as for 
convex lenses. | 

6. The effect of a meniscus is the same as j 
that of a convex lens of the same focal distance ; 


appear to be nothing more than the points of 
roots attempting to spring from the surface of 
bark. 

Lentigo (Lat.). A freckle of the skin : so 
named from its resemblance to a lentil seed. 

Lentil (Fr. lentiUe, Lat. lens, lentis). The 
seed of a small Leguminous plant, the Ervum 
Lens of botanists. [Ervum.] The Revahnta 
and Ervalenta of the shops are prepared from 
these seeds. 

Lenzlnite. A hydrous silicate of alumina, 
allied to Halloysite. There are two kinds, 
found at St. Gall m the Eifel (the opaline and 
the argillaceous), both of which are white, and 
translucent, and fall into small hard grains 
when put into water. Named after Lenz, a 
German mineralogist. 

Z«eo (Lat. a lion\ One of the zodiacal con- 
stellations, situated chiefly on the northern 


and that of a concavo-convex lens the same as 
that of a concave lens of the same focal distance. 
The principal focal distance is found toy this 
rule: DamAe twice the product the two 
radii by the (difference of the radii. 

In deducing the aboTse rules it has been as- 
sumed that the focus into which the says are 
refracted is a mathematical point ; but this is 
not strictly true, unless the rays only fall on 1 
the lens very near its centre, by reason of the 1 
spherical aberration. [Aberration.] For the 
correction of the chromatic aberration , , arising 
from the unequal rcfraugibility of the luminous 
rays, nee Achromatism. [Light; Optics; 

llEFSiCTIOV.] 

Lens -shaped, Lenticular, or Lenti- 

fonxu In- Botany, a term used in describing j 
the general figure of bodies, to denote their J 
resembling a double convex lens. 

Lent. A solemn time of fasting in the 
Christian church; so called from the A-Sax. 
lcncten, Ger. lenz, spring. The term of Lent 
comprises the period of six weeks and four days 
from Ash-Wednesday to Easter; but the six in- 
tervening Sundays being omitted, it is reduced 
to exactly forty aays ; the time assigned for the 
fast which preceded the temptation of Christ 
in the wilderness. [Easter.] 

Lento or Lento (Ital.). In Music, a direc- 
tion to the performer that the music to which 
the word is prefixed is to be performed slowly. 
[Allegro.] 

Lentil) ularlnoeae. A very small natural 
order of herbaceous Exogens, natives of the 
marshes and waters of all parts of the world. 
They are nearly allied to Scrophulariacca , but 
arc distinguished from them by their free cen- 
tral placenta and minute exalbuminous embryo; 
and from Primulacea by their irregular flowers, 
their stamens, and their ovary. The beautiful 
IHnguicula, a wild plant in marshes, is one of the 
genera, and Utricutaria another. They are of no 
known use. 

Isntleels or Lenticular Glands. In 

Botany, a term invented by De Candolle to 
denoto certain minute speek-like tubercles on 
stems. Notwithstanding the importance as- 
signed them by this great botanist, his Untied* 
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side of the ecliptic. The star Begulus, called 
j also Cor LeoniSj belongs to this constellation, 
j Leu XSaer. The Little Lion : a constella- 
tion of the northern hemisphere, between Leo 
and Ursa Major. Thk constellation has been 
formed by the moderns, and is not given in 
Ptolemy’s catalogue. 

I Leonbardite. A hydrated silicate of lime 
and alumina found at Schemnitz in Hungary, 
and Copper Fads, Lake Superior. It is named 
after Professor von Leonhard. 

Leonine Verse*. Latin verses according 
to the rules of ancient prosody, but rhymed. 
The name is said to be derived from one of the 
popes Leo, or, more probably, from a monk 
called Leoninus. The end rhymes to the 
middle, i c. to the two last syllables before the 
caesura, in hexameters ; in pentameters, the two 
divisions are rhymed. The following distich 
may serve as an example : — 

Daemon languebat, monachus tunc esse volebat ; 

Ast ubi convaluic, mansit at ante f uifc. 

Leopard Wood. The timber of Brosimum 
Aubletii , a South American tree of the order 
Artocarpacea. 

Leopard** Bane. The common name of 
the genus Voronicum , but more/ especially 
applied to D. Pardalianchi s. 

Lepadltes (Gr. \**ds, a limpet). Goose 
barnacles ; an order of Cirripeds, comprehend- 
ing those which have a long flexible contractile 
stem, fixed by its base to some solid body, and 
supporting at its extremity the principal parts 
of the animal, enclosed by a multivalve shell 
or coriaceous case. 

Lepadogaster (Gr. \cir ds, and yaar iipt, 
stomach). A genus of Biscobolous Mulacopte- 
rygian fishes, having tho following characters : 
pectoral fins expanded, with stouter rays at their 
lower edges, which curve slightly forwards, and 
unite with each other beneatli the throat by 
means of a transverse membrane directed for- 
wards, constituting the boundary of an ad- 
hesive disc, close to which there is a second, 
formed by the union of the ventral*; body 
smooth, and without scales ; head broad anil 
depressed; snout salient and protractile; 



TiEPALS lepidoptera 

bronchi® slightly deft, and: famished with insects : they are cylindrical or conical, ujraafiy 
four or fire rays ; dorsal fin single, and turned up, composed of three joints, and in- 
opposite to the and, which is near the tail, serted in a fixed labium, which oompl' es that 
Of this genus we possess two native species ; portion of the buccal cavity inferior to the 
one of which, called the Cornish sucker {Lena- proboscis. Two little and scarcely distinct 
dogaster comubiensts), was discovered by Dr. corneous, and more or less ciliated pieces, 
Borlase on the coast of Cornwall ; the other situated, one on each side, on the anterior and 
{ Lepadogaster bimaculatus) has been taken on superior margin of the front of the head, near 
different parts of the South Weymouth coast, the eyes, seem to be vestiges of mandibles. 
Both species adhere by means of their ventral Finally, we observe, and under an equally 
suckers to rocks, stones, &c., whence the generic small proportion, the labrum or upper lip. 
name ; they feed principally on Crustacea. The antennae vary, and are dways multi- 

ftepals- In Botany, a term invented to articulated. Two ocelli are observable in 
denote stamens that are sterile; it is very several species, but concealed between the 
rarely used. scales. The three segments of which the 

Lepldlae. The name of an oily basic thorax is usually composed axe united in one 
compound ( m, C 1(? H 8 N) obtained by distilling single body ; the first is very short, and the 
quinia or dnchonia with a solution of potash, two others are blended together. The scu- 
&epldlnm (Or. Kncl&iov, a small scale), tellum is triangular, but the apex is directed 
A genus of Oruciferm comprising amongst its towards the head. The wings are simply 
species L. sativum , the Garden Cress, which is veined, and vary in size, figure, and position ; 
extensively grow n and mixed with young mus- in several the inferior oneB are plaited longi- 
tard to form what is called small~salcwUng. tudinally near the inner margin. At the base 
Xaepldolds(GT. scaly). A family of each of the superior wings is a kind of 

of extinct fossil fishes belonging to the oolitic epaulette, prolonged posteriorly, which corre- 
formation, remarkable for their luge rhomboidal sponds to the piece called tegida in the Hyme- 
bony scales. Figures of these scales are given in noptera. The abdomen, composed of from six 
Dr. Buckland’s Bridgewater Treatise . to seven annuli, is attached to the thorax by a 

Xiepidokroklte (Gr. Acirfr, a scale , and very small portion of its diameter, and presents 
Hpd/cof, saffron), A variety of Brown Iron-ore, neither sting nor ovipositor. In several females, 
occurring at Spring Mills, in Pennsylvania. however, as in Oossus , the last rings become 
X«pftdolftte (Gr. Aen-fs, and \l0ot, a stone), narrowed and extended, to form an oviduct 
Lithia-mica. A mineral of a granular and resembling a pointed and retractile tail. The 
foliated texture, of *a peach-blossom colour, tarsi always have five joints. There are never 
It is a silicate of lithia, alumina, and iron, more than two kinds of individuals, males and, 
together with fluoride of potassium. The females. 

Lepidolite from Moiavia and North America The females usually deposit their ova, fre- 
contains the newly discovered metals Caesium quently very numerous, on the vegetable sur- 
and Rubidium. faces which are to nourish their larvae, and 

Xiepldomelaae (Gr. Xcirfs, and fi4\as y soon after perish. [Butterfly.] 
black). A variety of Mica occurring in the The larvae of Lepidopterous insects are well 
granite of Three Rock Mountains in Dublin known by the name of caterpillars. They have 
county, and in Sweden. six squamous or hooked feet, which correspond 

3Lepldoptera (Gr. Aerfe, and rrepdr, a to the legs of the perfect, insect, and from four 
feather). The third order of insects in the to ten additional membranous ones, or propedes ; 
system of Linnaeus, and the tenth in that of the two last of which are situated at the poste- 
Latreille, who has given the following concise rior extremity of the body. Those caterpillars 
and comprehensive description of the characters which have but ten or twelve in all have been 
common to the insects of this most interesting, called, from their mode of progression, geo* 
useful, and beautiful group. metres . Several of these geometers, when at 

The wings are four, covered on both sides rest, remain fixed to the branches of plants by 
with minute generally coloured scales, resem- the hind feet alone, whence in the form, colour, 
bling farinaceous dust, which are removed by and directions of their body, they resemble a 
merely coming in contact with the finger. The twig. They can support themselves in this 
oral apparatus consists principally of a proboscis, position for a long time without exhibiting the 
to which the name antlia has been -given, and slightest symptom of life. So fatiguing an at- 
which is rolled spirally between two palpi, co- titude must require prodigious muscular force ; 
vered with scales or hairs. This forms the and, in fact, Lyonnet counted 4,041 muscles in 
most important part of the mouth, and is the caterpillar of the Oossus ligntpcrda, or 
the instrument with which these insects extract willow-caterpillar. 

the nectar from flowers, their only aliment. It The body of these larv® is generally elon- 
is composed of two tubular threads, represrtit- gated, almost cylindrical, soft, variously Go- 
ing the maxillae, each bearing near its external loured ; sometimes naked, and sometimes co— 
base a very small superior palp, in the form vered with hairs, tubercles, and spines. It is 
of a tubercle. The apparent (inferior) palpi, composed of twelve segments or annuli, exdu- 
which form a sort of sheath to the proboscis, sive of the head, with nine stigmata on each 
replace the labial palpi of the mandibulated side. Their head is invested with a corneous 
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which die threads are man. 

Host catepiltaifeefi safes leaves of plants ; 
am gpi^ their fiswriru. root* had* md seeds ; 
Others attack the %Mm ar trade* part of 
tees* softening it % means of a tmd which 
^ Certain species attack our wool 



scared by them, 
duaivelv to a o^ 
leas delicate, and damdli 


Some of thsmfena 
five under a silken tent, 
common, which even 
Several construct sheaths fer themselves, other 
fixed or portable ; others mb their abode in 
the parenchyma of bases, where they ham 
naileries. The greater number are dnnaal; 
the others never was finfe bat at sight The 
severity of winters* fatal to ahnost all insects, 
does not affect eatai IMa* which only 
appear in that season. 

Caterpillars usually dwy their Ain fear 
times previously to jpaamqg into the state of 
a nymph or chrysalis. H ost of them spin a 
cocoon in which they undoes thea m elv es. A 
frequently reddish liqmtr, which Lepadopterons 
insects qject at the moment of their metamor- 
phosis; softens or weakens the extremity of the 
cocoon, and facilitates their exit; one of these 
extremities, also, is generally thinner than the 
other, or presents a favourable issue by the 
peculiar disposition of the fibres. Other cater- 
pillars are contented with connecting leaves, 
particles of earth, or of the substances on which 
they have lived, and thus forming a rude cocoon. 
The nymphs of the diurnal LepAoptera reflect 
a metallic lustre, and 
golden spots, wheaoe the 
to them ; they are ashed, and 'fixed by the 
posterior extremity of the body. The 
of all the Lemdoptera are swathed or j 
mummies. These of several insects of this 
order, particularly of ft* Diun 
metamorphosis m a isw days; they even fre- 
quently produde two generations jn the cours e 
of the year. The ateqiitti or c h rysa li des of 
others, however, remain daring the winter in 
one of these state* and nndrsgo their final 
transformation ia fee enaassg s&img. The 
Lepidoptera issue ten i 
through a slit, whichis elected ia the hack of 
the thorax. 

hepUsysi (fee. Ante, and re St, e Jod\ 
A genus of Tanked fish** chaactecbed by 
the reduction of the rental floats fee coa ditio n 


i&hsnt safes: it is 
with a dorsal fin, which extends its whole 
length, and a narrow anal fin; it terminates in 
a weU -formed canted. The te am ch m st a s d rare 
«e eight in ■— hfr; fee head is paataST wife 


a m*rrf ternary tea „ . 

l a rg e s t shove, and other* very small, on fee 
gaieties and pharyngeal bones. Of this genus 
one native species is known, called the 
Scabbard-fish Lepidopa* agmu). It is 
very rare: only four examples am recorded by 
Hr. Tamil, which were taken on the southern 
shores. 


Imptfinatma (xorfs, and Mr, M). 
The bony pike of fee fresh waters of North 
America. It is analogous to the Ganoid 
scaled fishes which existed in great numbers 
during fee Bdeonic period, lb scales are 
hard, bony, rhombic, anil arranged in oblique 
rows, descending backwards from the dorsal 
towards the rented side. 

beyMole. In Botany, scurfy, or covered 
with membranous scales. 

Lepldotai (Gr. Acsfr). In Paleontology, 
the name of a fossil fish, distinguished by its 
luge thick rhomboids! enamelled scale* and 
its hemispherical or obtusely conical teeth: 
its remains are widely # differed through the 
Wealden formation. 


Lapis (Gr. a scale). In Botany, a scale or 
srurf, consisting of a thin transparent membrano 
attached by its middle, and having a lacerated 
irregular margin, owing to the imperfect union, 
towards its circumference, of the cellular tissue 
of which it is composed. Hence the adjective 
Upidote. 

Leplnaa (Gr. a scale or husk). A Lin- 
naean genus of Apterous insect* forming the 
first family of Thysanurous insects in the 
system of Latreille. The body of these apte- 
rans is elongated, and covered with small 
scale* frequently silvery and brilliant ; from 
which circumstance the most common species 
has been compared to a little fish. . The 
antenn* are setaceou* and usually very long. 
The feet are short, and frequently have very 
large and strongly compressed coxae, resem- 
bling scfeles. These insects run with great 
velocity: some of them, by means of their 
candal appendage, are enabled to leap. Several 
species conceal themselves in the c racks of the 
framework of window* in wardrobe* under 
damp board* fee. ; others hide beneath stone* 
Isnnu. In Botany, a term sometimes 


applied to the cup-shaped disc of Pmenia and 
Jc stUtum ; but seldom employed. 

Tisgiamlfire The family of Thysanurous 
insects of which the genus Lepisma is the 
type. It includes the genera Lepisma proper 
and Module*. 


LspSUte (Gr. Xewit, a scats, and Affo* 
dome). A variety of Anorthite from Sweden. 

Tstp s rUlw The hare tribe, or the family of 
R od ents of which the genua Lepus is the type. 

hepieif (Gr. Afepa). This disease, u we 
are to understand the term ns expressing the 
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leprosy of Scriptaro and of the old "writers, and fire on eaeh aide of the lower jaw: the 
of elephantiasis, oars are very Iona, \h$ tail short and turned up. 

_1 The species of this genus are called hares and 

ameontm), and in all probability is hereditary, rabbits. The eyes are large and prominent, 
but not contagions. It begins generally in the and, with the well-developed ears, serve to 
tubercular form, the parts affected often be- announce to these timid and defenceless animals 
coming void of sensation. The features be- remote objects and sounds of peril: the strength 
come distorted by deep thickening of the cellu- and proportions of the limbs, of which the hind 
lar tissue; while the skin gets corrugated, pair is much longer than the fore, enable them 
thickened, and deeply fufrowed. Internal and to escape by rapid flight. The smaller species, 
deeper parts next become affected, and even as the rabbit, add to their means of safety by 
the mines partake in the disease. These changes burrowing in the soil Among the 'anatomical 
sometimes proceed rather rapidly, but in most characters of the genus Lepus may be reckoned 
cases many yean of life are allowed, the disease the rudimental condition of the davides, and 
making but very slow progress, or even for a the reticulate bony structure of the infra-orbital 
time remaining stationary. The cause of the spaces. 

leprosy is at present unknown; some attributing Lkptts, The Hare. In Astronomy, ‘one of 

it to the ingestion of diseased or putrid fish, the forty-eight ancient constellations of Ptolemy, 
while others speak of bad yentilation and dirt situated in the southern hemisphere, 
as having much to do with its causation. The Leratea (Lat Lemteus, an epithet for a 
disease rail exists in the East and WeBt Indies, snake, from the dragon of Lema). A Lin- 
in the Levant, and in Sweden and Norway, but mean genns of low-organised crnstaeflons un- 
it rarely occurs in England except in a very mals, all of which are external parasites of 
mitigated form. Notlnng is known to cure fishes, and constitute the class Epizoa of 
this horrible malady, or even to afford relief modern systems. 

by stopping its progress. Xierneelfbrmes. The name of a family 

Leptoipermnm (Gr. XewritnreppLas, with of Siphonostomous Crustaceans, comprehending 
thin seed). A genns of Myrtacees which yields those with a long vermiform body, 
the Tea-tree of Tasmania and Australia. The Seasons (Fr. lepra, Lat fectio). Certain 
species is L. lanigcrum. portions of the Scriptures read in most Chris- 

Leptara (Gr. \nrrit, slender ; ovpi, a tail), tian churches during divine service. The per- 
A Linnsean genns of Longicom beetles, now the formance of this duty in the ancient church 
type of an extensive family ( Lepturidm ), in deyolved on the catechumen. In the English 
which the eyes are rounded and entire, or, if church, the greater part of the Old Testament 
slightly emarginate, with the antenn® inserted is read once through in daily lessons ; and the 
before the emargination. The head is always New Testament, with the exception of Revela- 
indined posteriorly behind the eyes, or is tions, thrice in the year, 
abruptly contracted at its junction with the In the Presbyterian church the word lesson, 
thorax, in the manner of a neck : the thorax is in this sense, is unknown ; the selection of the 
conical or trapezoidal, narrowed anteriorly ; passage to be read being left to the choice of 
the elytra become gradually narrower. Tne the officiating clergyman, 
term Leptura is now restricted to those Lepturi- Leitrli (Gr. \y<TTpls t a plunderer, strictly 
dans in which the head* is abruptly narrowed applied to a pirate ship). A subgenus of Gulls, 
immediately behind the eyes ; tho antenn® separated from the Lams proper on account of 
inserted near tho anterior extremity of the their large membranous nostrils opening nearer 
internal emargination of the eyes, the two the point and edge of the beak, and their tail 
eminences from which they rise being almost being pointed. They pursue the small gulls 
confounded in one plane. The thorax is almost with singular pertinacity and boldness to rob 
always smooth, or without lateral tubercles. them of their food ; hence their name. 

Lepnrandra. A genus of Artoccirpacece now Lethargy (Qr^Xiflapyia). A heavy un- 
frequently referred to Antian's. [Antiaris.] natural slumber; sometimes bordering upon apo- 
L. sacciaora is the Sack-tree of the West plexy, from which persons are not easily roused. 
Indies. The tough fibrous bark *is ingeniously It sometimes arises from a plethoric state of 
constructed into sacks in the following manner, habit, in which case it requires depletion , but 
A tree of propor diameter is chosen, and cut it often also is a symptom of over-fatigue of 
into junks of the length which is required for mind, and then nervine stimulants are indicated, 
the sacks; these junks are soaked fora short Lethe (Gr.). In Greek Mythology, the 
time, and then beaten with dubs, until the Biver of Oblivion : one of the streams of the 
outer bark is removed and the inner loosened, infernal regions. Its waters possessed the 
when it is turned inside out, and either sewn quality of causing those who drank them to 
up* at bottom or a piece of wood left attached, forget the whole of their former existence. 

Lepu (Lat. a hare). A genus of Rodents (Virgil’s Mm id vi.) The word recurs in the 
peculiarly distinguished by having their supe- names Leto,-Latona, Lcthum, Ac. [Apollo.] 
rior incisors double ; i. e. eac^ of them has a X>etter (Fr. lettro, Lat. litera). A charac- 
sm after one behind it. Tho molar teeth are ter used to express one of the simple sounds 
also more numerous than in most other Rodentia, of the voice. Letters properly combined form 
there Wing six on each sido of tho upper jaw, the visible signs of those sounds by which wo 
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tonirnmicato ov idea*. Far same remark* lam— (Or. k*mk, wkits\ A product of 
9* the origin of Uttea, gee Alphabet. the decomposition of caseine, called also caseous 

Letters m distinguished by grammarian* am2«~C<|H ia O s & rArosaraDiMmJ 
into Tovda and consonants (which latter axe &*Mtt»(G*.AsMfcV A crystallised silicate 
again mbdivided into mute* and liquid*) and of alumina and potaah, of a grey or white 
diphthongs according to the organ employed in colour, generally opaque, and resembling the 
their pronunciation* Garnet in form. It usually occur* in lava, 

torn*. In Printing the ueual term for especially in that of Vesuvius; hence it 
an aggregate quantity of types in a printing is aleo termed Veeuvian and volcanic garnet 4 
effioe; aa whan a work ia put in hand, and This mineral is remarkable aa the one in which 
there happen* to be a great quantity of type of Klaproth first discovered that potash was a 
the pauper sort unemployed, it is usual to say constituent of the mineral kingdom, and not 
* them is plenty of letter;’ and, on the con- exclusively belonging to vegetables, 
truly, * there is a scarcity of letter.’ Leneooyollte (Gr. X*v*6s ; k&cAm, a circle;. 

liutuur of Attorney. [Powbb or At- and \i$os, stone). A synonym for Apoptyllite. 
tobxey.] [Apophyllitb.] 

matter of Credit. A letter written by &enoollne (Gr< AcmcIs). One of the organic 
one merchant, correspondent, or banker to bases of ooal tar. 
another, requesting him to credit the bearer menoeUte. [Lnucma] 
with a certain sum of money. The bearer Leaooma (Gr. Aefaopa). A white opacity 
should be described with aa many particulars of the cornea of the eye, arising from inflamma- 
as possible, lest the letter fall improperly into tion. [Glaucoma.] 

other hands. Under the name of circular notes, Sbemooplme (Gr. Acvacotovfo appearing 
letter* of credit are a very convenient form for white). A silicate of glucina and lime with 
carrying such money as is necessary for do- fluoride of sodium, found in the syenite of 
fraying the expenses of travelling, and for avoid- Norway, on a small rocky islet near the mouth 
ing the risk and encumbrance of taking specie, of the Langesund fiord. 

These notes are negotiable at the current rate Leuoopblermatle (Gr. X«u*c4*, and $A«- 
of exchange with the principal continental yparut6t, from phlegm). A pallid flabby 

bankers. state of body. 

mutter of miounau. An instrument by muntrltu. An indurated sandy marl (which 
which creditors allow to a party who has foiled becomes phosphorescent by friction), from the 
in his trade time for payment of debts and Leutra, near Jena. 

management of affairs. levant (ItaL levante, rising). .In Geogra- 

letten of Martas. [Mabqub,] phy, a term applied in a general sense to any 

letters latent or mutters Overt. In country situated to the eastward of us, or in tho 
Law, letters of the king, open/but sealed at eastern part of any continent or country; but, 
the foot with the great seal of England, confer- in a more contracted signification, it is given to 
ring some privilege whereby a party is enabled that part of the Mediterranean Sea which is 
to do or eqjoy that which otherwise he could bounded by Asia Minor on the north, Syria 
not Such are letters patent to make denizens, and Palestine on the east, Egypt and Barca on 
to protect inventions, See. [Patent.] the south, and by the island of C&ndia and 

mutttu* The name for that branch of the tho rest of the Mediterranean on the west 
Aryan family of languages which includes the luvutVut One of the commercial names 
old Prussian and the living dialects of Lithua- of the berries of Anamirta Cocoulus. 
nia, Kurland, and Livonia. [Language. 1 muvarl Facias (Lat cause to be raised). In 

muttaomitu. A hydrated sulphate of cop- Law, a writ of execution directed to the sheriff) 
per and alumina occurring in velvety fibres of whereby he is commanded to levy a Bum gf 
a smalt-blue colour at Moldawa in the Banuat money upon the lands and tenements, goods and 
It is a rare mineral, named after Mr. VI. G. chattels, of a man who has forfeited his recog- 
Lettsom. nuances. It is superseded in Dractice by the 

muttneu (Lat lactuca)* The garden Lettuce writ of elegit, except in cases of outlawry, 
is the produce of Lactuca sativa. Lettuces msvmtor Muscles. In Anatomy, those 
hav. been arranged in two divisions or groups, muscles which lift the part to which they are 
namely, Cabbage Lettuces, comprising all those attached. 

which have round leaves, and form a compact Levti (Fr. from lever, Lat. levare, to raise). 
depressed head resembling a cabbage ; and Cos The term used in court language for the cere- 
Lettuces, those having firm and crisp upright monial visits which distinguished personages 
oblong leaves, folded over one another. The receive in the morning ; or, as the word im- 
latter are preferred for salads; while the cabbage plies, at their rising. It is chiefly applied 
kinds are preferred for soups. Although con- in this country to the stated public occasions 
taining very little nourishment, lettuces rank on which her majesty receives visits from such 
with the greatest favourites to be found amongst of her subjects as are entitled by rank or for- 
salad herbs. tune to the honour. The difference between a 

&euebteoberglte. A variety of Chlorite levee and a drawing-room consists in this, that 
occurring in six-sided pyramids at Slatoust while at the former gentlemen alone appear 
in the Ural. (with tho exception of tho chief ladies of the 
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court), both ladies and gentlemen are admitted 
to the latter. 

Larin. A bank raised by the side of a river 
to oonfine the waters in case of inundation from 
the effects of a sudden freshet or thaw. The 
banks of the Po, tbe Loire, the Rhine, and those 
of the Mississippi are defended in this manner, 
which has sometimes a tendency to raise the 
bed of the river above the level of the sur- 
rounding country. 

Levie en Maue (Fr. literally a universal 
rising). A Military expression for the rising 
of a whole people to defend their country from 
invasion. In Germany it is styled lanastvrm, 
in contradistinction to the Landwehb or Mili- 
tia [which see] ; and there, as in Spain and the 
Tyrol, its efforts have often proved instru- 
mental in rescuing the country from foreign 
invasion. 

Level (Ital. liveUa=Lat. libella — dim. of 
libra — a plummet : the old French livel, liveau, 
has been changed into nivel, niveau). An 
instrument which shows the direction of a 
straight line parallel to the plane of-the horizon. 

The plane of the sensible horizon is indicated 
in two ways : by the direction of the plummet 
or plumb-line, to which it is perpendicular ; and 
l>y the surface of a fluid at rest. Accordingly, 
levels are formed either by means of tbe plumb- 
line, or by the agency of a fluid applied in some 
particular manner. They all depend upon the 
Biime principle, namely the action of terrestrial 
gravity. 

Levels in which the plumb-line forms the 
essential part are those most usually employed 
for the common purposes required by bricklayers, 
masons, carpenters, &c. They are constructed 
under many different forms; but the general 
principle is as follows: A frame or board is 
prepared, having one edge perfectly straight, 
and a straight line is drawn on the frame at 
right angles to the straight edge. To some 
point of this straight line a thread carrying a 
plummet is attached ; consequently, when the 
frame is placed in such a position that the thread 
of the plummet, hanging freely, coincides with 
tho st might line, the straight edge of the frame, 
which is perpendicular to it, must be horizontal. 
[Plummet.] 

Spirit Level. — By far the most convenient and 
also the most accurate level is the spirit level, 
represented in the annexed figure ; ‘ which is 
nothing more than a glass tube nearly filled 
with a liquid (spirit of 
wine being now gene- 
rally used, on account of 
its mobility and not being liable to freeze )» the 
bubble in which, when the tube is placed hori- 
zontally, would rest indifferently in any part if 
the tube could be made mathematically straight; 
but that being impossible to execute, and every 
tube having some slight curvature, if the convex 
side be placed upwards the bubble will occupy 
the higher part, as m the figure (where the 
curvature is purposely exaggerated). Suppose 
such a tube a* A 15 firmly fastened on a straight 
bar C D, and marked at a b t two points distant 
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by the length of the bubble ; then, if theinstru- 
ment be so placed that the bubble shall occupy 
this interval, it is clear that C I) can have no 
other than one definite inclination to the hori- 
zon ; because, were it ever so little moved one 
wav or other, the babble would shift its place, 
ana run towards the elevated side. Suppose 
now that we would ascertain whether any given 
line PQ be horizontal ; let tbe base of the level 
C D be set upon it, and note the points a b, be- 
tween which tbe bubble is exactly contained ; 
then turn the level extd for end, so that C shall 
rest on Q, and D on P : if 
then the bubble continue . 
to occupy the same place 
between a and 6, it is evi- 
dent that P Q can be no otherwise than horizon- 
tal ; if not* the side towards which the bubble 
runs is highest, and must be lowered. Astro- 
nomical levels ore furnished with a divided 
scale, by which tbe places of the ends of the 
bubble can be nicely marked.’ (Herschel's 
Astronomy ,^>. 92.) 

With proper care they can be executed, it is 
said, with such delicacy as to indicate a single 
second of angular deviation from exact horizon- 
tally. 

Levellers. In English History, a party 
which arose in the army of the Long Parlia- 
ment, about the time when it overawed that 
assembly, and transferred the king to Hampton 
Court, in 1647. The levellers professed, what 
their name implied, a determination to level all 
ranks, and establish an equality in titles and 
estates throughout the kingdom. Several of the 
officers belonging to this party were cashiered 
in 1649; and, on Cromwell’* departure for Ire- 
land in the end of that year, they raised 
mutinies in various quarters occupied by tbe 
army, and were put down by Fairfax with 
some bloodshed. John Lilburne, one of the 
chiefs of the faction — of whom it was said that 
‘ if none but he were left alive in the world, 
John would quarrel with Lilburne ’ — published 
in 1649 his Manifestation from J. Lilburne and 
others styled livelier s. (Clarendon, books x. & 
xii. ; Godwin’s History of the Commonwealth.) 

levelling Staves. Instruments used with 
the spirit level, for supporting a mark, and 
showing at the same time its height above the 
ground. As constructed by Troughton, they 
consist of three sliding rods of mahogany, each 
about four feet long, and divided into feet and 
hundredths. They carry each a circular sliding 
vane, having at the lower edge a square aper- 
ture, one side of which is 
levelled ; and a line on the 
levelled side denotes the read- 
ing of the staff The face of 
the vane is made of white 
holly, with an inlaid lozenge 
of ebony, forming at once a 
conspicuous object and one 
easy of bisection. In level- 
ling, the vane must be moved up or down till 
tho horizontal wive of the tdc'jcope bisects tiio 
acute angle of the lozenge, os shown in llie 
A A 
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figure. As the Hue on the levelled edge at a 
denote* the reading of the staff, a piece equal 
in length to the distance a b is cut off from 
the bottom of the staff, or, rather, the divi- 
sions commence at that number of inches 
above zero. (Simms's Treatise on Mathematical 
Instruments , 1834.) 

Layer (Fr. levier, from Lat. levare, to 
raise). In Mechanics, an indexible rod movable 
about a fulcrum or prop, and having forces 
applied to two or more points in it. The lever 
is one of the mechanical powers; and, being 
the simplest of them all, was the first that was 
attempted to be explained. Its properties are 
treated of by Aristotle ; but the first accurate 
explanation was given by Archimedes, in his 
treatise De Equiponderantibus . . 

In treating of the lever, it is convenient to 
distinguish the forces applied to it by .different 
names. One is usually called the power , the 
other the weight or resistance. 

Levers are commonly divided into three kinds, 


Fig. 1. 


Mg. 2. 



according to the relative positions of the power, 
Fig. 8. the weight, and the fulcrum. 

r a In a lever of the first kind 

* v (fig. 1), the fulcrum F is 

“ between the power P and 
the weight W. In a lever of the second kind 
(fig. 2), the weight W is between the fulcrum 
F and the power P. In a lever of the third 
kind (fig. 3), the power P is between the 
fulcrum F and the weight W. 

The general principle of the lever is, that, 
when the power and weight are in equilibrio, 
they are to, each other inversely as their 
distances from the fulcrum. This property is 
almost an obvious consequence from the prin- 
ciple of virtual velocities ; but it may be de- 
duced from more familiar considerations. Let 
AB be a cylinder or bar of homogeneous 
matter. If supported from the middle, 0, the 
two ends would evidently balance each other, 
and the pressure at O would be the same as if 
Fig. 4. the whole matter of the 

bar were concentrated in 
that point Suppose it to 
consist of two parts, A C 
find BC, these again would be separately 
BHpported at their middle points D E ; or the 
whole of the matter in A C may be conceived 
to be concentrated at D, and the whole of that 
in B C at E, and the equilibrium would not be 
disturbed. Hence the weight of A C attached 
at D, and the weight of B C attached at E, 
would balance the inflexible line D E, if sup- 
ported at O, the centre of the whole bar A B. 
But OD«=AO— A D = 4-A B — i A C=£ B C ; 
and OE-OB— EB»A AB-J CB = J AC; 
consequently O D is to 0 E as B C to A C ; or 
0 I) is to O E as the weight concentrated at E 
to the weight concentrated at D. This demon- 
stration is commonly ascribed to Archimedes. 
(Madaurin's Account of Newton's Principia .) 


This proposition shows the advantage ob- 
tained by using the lever as a mechanical 
engine. The arm P F (fig. 1) is commonly 
longer than W F, and, consequently, when 
there is equilibrium, the weight exceeds the 
power. The proportion in which the weight 
exceeds the power is called the meohantcal 
advantage, or purchase. Suppose P F (figs. I 
and 2)=4 feet, and W F— 1 foot; tnen «* 
power of 1 lb. actingat P will overcome a 
resistance of 4 lbs. at W. 

Suppose the lever with the weights P and W 
to turn round the fulcrum, the two points to 
which P and W are attached will describe arcs 
proportional to the radii F P, FW; conse- 
quently the power P is to the weight W as the 
velocity of the weight to the velocity of the 
power. Therefore in this, as in all mechanical 
engines, when a small power raises a great 
.weight, the velocity of the power ia mnch 
greater than the velocity of tne weight ; and 
what is gained in force is therefore said to be 
lost in time. 

When the power and the weight do not act 
on the lever in directions perpendicular to its 
length, or when the arms of file lever are not 
in the same straight line, or are bent, then the 
power- and the weight are not to each other 
reciprocally as the arms of the lever, but aa 
the straight lines drawn from the fulcrum 
perpendicular to the respective direction* in 
which the power and the weight take effect. 

Examples of the application of the lever are 
of constant occurrence in the mechanical arts. 
The crowbar, the handspike, the poker, scissors, 
nippers, pincers, &c. are levers of the first kind ; 
the toothed hammer is only a bent lever of this 
kind. The second kind includes the chipping 
knife, nutcrackers, the common door, oars ana 
rudders, the wheelbarrow, die. To levers of 
the third kind belong the sheep-shears, the 
treddle of the turning lathe, tongs, dec. : these 
have a mechanical disadvantage, but admit of 
a proportionally wider motion. The bones of 
animals are generally levers of this sort. The 
socket of the bone is the fulcrum ; a strong 
muscle attached to it near the socket is the 
power; and the weight of the limb, with what- 
ever resistance is opposed to its motion, is the 
weight. A vexy moderate contraction of the 
muscle thus gives considerable motion fcPthe 
limb. 

From the principle of thp lever is deduced 
the distribution of pressure in the case of a pole 
bearing an intermediate weight. If the weight 
hang from the middle, the carriers will share 
the burden alike ; but if a load is laid over the 

S ole, and a vertical from its centre of gravity 
ivides the length unequally, as will De the 
case on altering the inclination of the pole (for 
example, in climbing a hill), then the bearer 
nearest to whom the vertical fidl« suffers a 
greater strain than the other. 

Universal Lever is the name given to a 
machine formed of a combination of the lever 
with the wheel and axle, the object of which ia 
to give a continued rectilinear motion to a heavy 
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body by means of the reciprocating motion of the 
lever. FGH ia t straight line, whose centre 
«_ _ of motion is at G. 

' At the extremity 
of its shorter arm 
hang two bars, the 
former of which 
has a hook to catch 
into the teeth of 
the wheel A CD, 
while the latter has 
its end bept in 
order to slide over 
the outer parts of those teeth. The axle A has 
a cord wound round it, to the end of which is 
attached the weight W. Now suppose the end 
H of the lever to be raised from H to I, while 
the other end descends from F to B ; the bar 
F E will then push the tooth E of the wheel to 
G, while the hook D slides over an equal space 
on the other side of the wheel. On bringing 
down again the end of the lever from I to H, 
the other extremity ascends through B F, and 1 
the hook D raises up the left-hand side of the 
wheel through a space equal to E C. Thus the 
reciprocating motion of the lever is made to 
communicate a continued rotatory motion to the 
wheel, and consequently to lift the weight W 
suspended from its axle by the cord. The 
universal lever has long been employed in saw- 
mills, for the purpose of drawing along the logs 
to the saw. (Gregory’s Mechanics, vol. ii.) 

Leviathan. The name of a great marine 
animal in the Book of Job, described in ch. 
xli. as being covered with close-joined or con- 
fluent scales, and having the jawB, or * doors 
of the face/ armed with terrible teeth round 
about. Some naturalists have supposed that 
the crocodile might be the subject of this de- 
scription ; but the 1 breath that kindleth coals ’ 
could scarcely be suggested by the respiratory 
actions of a cold-blooded reptile. The same 
objection applies to the opinion that the levia- 
than of Job was the extinct megalosaurus : 
with this additional difficulty, that the me- 
galosaurus was a terrestrial reptile, as the 
large medullary cavities of its bones prove; 
while of the leviathan it is said that ‘he 
maketh the deep to boil like a pot ; he maketh 
the sea like a pot of ointment : he maketh a 

S ath to shine after him : one would think the 
eep to be hoary. Upon earth there is not his 
like/ These expressions accord well with the 
violent and impetuous exertions of a huge 
cetacean in his native element ; and the verse, 
'Out of his nostrils goeth smoke, as out of a 
eeething-pot or cauldron/ figures not inaptly 
the ' blowing * of a whale. The teeth of either 
the cachalot or grampus might well bo termed 
terrible ; and their external epidermic covering, 
if considered as analogous to the scales of fishes, 
would have its distinguishing peculiarities 
correctly defined by the following expressions ; 

4 His scales are his pride, shut up together as 
with a dose seal. One is so near another, that 
no air can come between them. They are 
joined ouc to auothcr, th<y stick together, thry 
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cannot be sundered.* (Verses 15, 15, 17.) 
Many persons must have witnessed tile pheno- 
mena of the luminosity of the sea on our own 
coasts, where it is usually feeble in comparison 
with that produced in the warmer latitudes of 
the Mediterranean, or in the tropics. The 
phenomena which naturalists and voyagers 
have described as being produced by the 
swimming and blowing of the cetaceous animals 
in a phosphorescent ocean, during the night, 
might likewise have suggested the description 
of the fire and sparks that escape from the 
mouth of the leviathan, and of the Bhining 
path which he leaves behind him in the deep. 

Lewlgmtlon (Lat. Isevigatio, from laevus, 
smooth). The process of reducing substances 
to a state of fine mechanical division, by mix- 
ing them, previously powdered, with water or 
some other fluid, and rubbing the paste upon a 
hard smooth slab, with the fiat face of a stone 
called the muUer . The paste is then often 
stirred into a large vessel of water, where the 
coarser powder first fells, and the finer remains 
suspended, and is afterwards collected by 
pouring it off with the water, and suffering it 
slowly to subside. In this way, by repeated 
subsidences, powders of veiy different degrees 
of fineness are obtained. 

Levlrate (Lat levir, Gt. baijp, brother-in- 
law). A word used in Ecclesiastical Juris- 
prudence to designate the Jewish custom 
whereby the brother of a deceased husband 
was bound to marry the widow; and, in a 
secondary sense, the marriage of a man with 
his sister-in-law generally. 

Levites. In Jewish History, the descend- 
ants -of Levi^ one of the twelve sons of Jacob, 
to whom it is stated that no distinct territory 
was allotted in the land of Canaan, as to the 
other tribes, because they were setapart for the 
ministration of the religious services through- 
out the country, and had forty cities, situated 
in various parts of Palestine, peculiarly appro- 
priated to their residence. The Mosaic law 
commanded the tenth of the vegetable produce 
of the land, and also of the cattle, to be given 
to them; of this a tenth was set apart for 
the priests, whose assistants the Levites were. 
The priests were to be confined to the family of 
Aaron, who with Moses his brother were both 
of the tribe of Levi. The classes of which the 
Levites were composed, their offices, privileges, 
&c., are enumerated in Num. iii. iv. viii. ; also 
1 Chron. xxiii. — xxvi. 

On this subject the following conclusions 
are maintained by several recent writers. 
The historical books of the Old Testament 
apparently give no evidence of the actual 
existence of a privileged and powerful Sacer- 
dotal caste before the days of the later kings. 
In the Book of Judges, only two Levites are 
mentioned, the one being spoken of as belong- 
ing to the family of Judah, and wandering 
about in great poverty until he is appointed 
by Micah, an Eplint unite, to keep his idols. 
The other, who seemingly exercises no priestly 
function, is noticed only in the narrative 
a a 2 
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which describes an almost complete destruction ld>Mtty > 
of the tribe of Bezyamin. In the First Book of [Company.] 

Samuel, Eli, and Ins eons RophniandPhinehas, Mine. A luxuriant Moody climber, like 

who are spoken of as priests, belong apparently those met with in tropical forests, 
to the* tribe of Ephraim ; and their sacerdotal Ilf (the name Idas is supposed to be 
offices are afterwards dischHiged by Samuel, who derived from the appearance or the bed in 
seems also to have been an Ephraimite ; and, layer* in the quarries where it is worked in the 
although Samuel rebukes Saul for presuming to middle of England: the term is adopted by geo- 
offer sacrifice, it is not on the ground that by logists of all countries). A remarkable deposit 
so doing he was invading the office of an esta- of calcareous clay met with in many parts of 
blished •priestly order. The right of offering England. It generally retains the saxne mineral 
•aerifies and orpraying for the people is further form ; it is always characterised by similar fos- 
exercised by David and Solomon ; and even sils ; and it is traceable by beds very strongly 
under their successors tbe Levites have no great marked. These, in many parts of Belgium; 
power or pre-eminence. The full developement France, and Germany, strikingly resemble the 
of their sacerdotal privileges seems to Have corresponding deposits in the middle of Eng- 
ibllowed their return from the Babylonish land. Beds of the same age and even of the 
captivity. (Stanley, Lectures on the Jewish same kind with similar fossils exist in India, 
Church ; Colenso On the Pentateuch ; Kuenen and contemporaneous deposits are very widely 
On the Pentateuch.) spread. 

leryne (so called from Levy, the crystal- The position of the lias is well marked. It 
lographer). A crystallised mineral found in forms the base of the remarkable calcareous 
Ireland, Faroe, and elsewhere, closely allied to group of the middle secondary period, which 
the zeolites. It is a hydrated aluminosilicate under the name of Oolitic or Jurassic series is 
of lime and soda. recognised so widely. It overlies the beds 

Lewiila (after Capt M. Lewis). A curious whirii in England are called the new red 
North American Mesembryaceous plant, the sandstone series (containing salt), and on the 
Bitter-root plant of the Canadians, and the Continent the Triaseic series. It is, however, 
6patlum of the Oregon Indians. It has a fleshy quite distinct from either, 
root so retentive of life that specimens have The contents of the lias and rocks of the 
been made to grow after having become dried liassic series are very interesting and varied, 
and apparently dead in the herbarium. Bence In the middle of England the bands of calca- 
the species was called L. rediviv u. The root is reous nodules, and even calcareous bands of 
eaten by the Indians. the rock itself yield an admirable hydraulic 

Lezleolofy or Lexleoirapbj (Gr. cement on burning. They are largely quar* 
A* fu, a word or phrase, and \4yos or ypdfr*). ried for this purpose. W here the calcareous 
A word used by some writers to express that element is yet more completely observable, 
branch of philology which treats of words as in the marlstone near Cheltenham, the lias 
alone, independently of their grammatical and yields a good building stone. On tbe coast 
rhetorical uses ; considering their senses, their of Yorkshire it contains a large admixture 
composition, and their etymology. (Philology.] of iron pyrites and bitumen, and sometimes 
There are two useful papers in the Quarterly there are beds in it approaching the condi- 
Beview on Greek lexicography, vols. xxii. xliv. tion of a poor coal or passing into jet. The 
&exloon (Gr. t& A^Crer, sc. a booh of lias shales at Whitby are very extensively 

words). A dictionary of words, or vocabulary, worked for the extraction of alum produced by 
originally, and still usually, confined to diction- a certain amount of manipulation from the 
aries of the Greek or Hebrew tongues. The decomposition of these shales. Elsewhere the 
oldest Greek lexicon is the Onomasticon, which highly bituminous shales are distilled at a low 
was written 180 years before Christ : the oldest heat for various mineral oils and paraffine; 
Hebrew lexicon belongs to the ninth century, while in some parts of the world, as m various 
[Dictionary.] places near the hanks of die Danube in Europe, 

&ejdeo Jar. [ELncTRicrrr] m Virginia in North America, and probably in 

Less Majesty. In Jurisprudence, any India, the lias -yields considerable stores of 
crime committed against the sovereign power valuable fuel, so nearly resembling the true 
in a state. The name is derived from the coal of the coal measures as to show no practical 
Homan phrase, crimen loses majeetatip, which difference. 

denoted a charge brought against a citizen for Everywhere, also, the Has is remarkable for 
acts of rebellion, usurpation of office, and gene- its fossils. In England these include a mar- 
ral misdemeanours of a political character, vellous assemblage of extinct reptiles, of which 
which were comprehended under the title of the Ichthyosaurus, Plesiosaurus, Ptebo- 
injuries to the * majesty of the Homan people.* dactyl, and many others, are familiar. Vast 
The emperors assigned to all offences agtunst multitudes of fishes* remains and numerous 
themselves the same criminal character ; and characteristic shells also— abound. On the 
offences of less mqjesty were multiplied under whole, there are few more important or inte- 
thrir arbitrary governments. resting deposits known than tins liassic series, 

Starsottta. An olive-green variety of wherever and however it ia presented for 
Sahlite occurring at Lake Lhers in the Pyrenees, investigation. 
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(Lat libatio, from libo, I pour), j 
The solemn pouring of wine and other liquids ! 
in the religions ceremonies of antiquity ; in 
Greek sweet* <r, The libations were usually of 
unmixed wine; but were sometimes mingled, 
as wine, oil, honey, &Q., with water. The 
libation was poured between the horns of 
victims, on the altar or on the ground. There 
was also a custom of pouring out a small 
quantity of wine, by way of libation to the 
gods, at the commencement of their banquets; 
and libation for the emperors became common 
under imperial Borne. 

Xlbavlns’s Taming Alqaor. Bichloride 
of tin, obtained by distilling a mixture of one 
part of tin filings with three of corrosive sub* 
limate. It emits dense white vapours when 
exposed to air. 

Libel (Lat libellus, dim. of liber, a 
book). In Law, this term signifies almost any 
malicious publication by writing or printing, 
or by signs, pictures, &c. Whatever tends to 
render a man odious or ridiculous, or to lower 
him in the esteem and opinion of the world, is 
a libel ; and may either be made the subject of 
a civil action for compensation in damages to 
the individual injured, or, as having a tendency 
to excite his wrath, and provoke a breach of 
the peace, may be proceeded against by indict- 
ment or criminal information. Where it is 
sought to make a party responsible in damages 
for a libellous publication, he may set up the 
truth of it as an answer to the complaint ; for 
the plaintiff if really guilty of the misconduct 
or other thing imputed to him, is not considered 
to suffer by its disclosure any private injury 
which can be a legitimate ground of compensa- 
tion to him; but when the proceeding is by 
criminal prosecution, the truth is no defence 
whatever, as being altogether immaterial ; for the 
libellous matter may equally provoke a breach 
of the peace, whether it be true or false. The 
court, however, will, in general, before granting 
a rule for a criminal information, which super- 
sedes the usual practice of a presentment by 
the grand jury, require the prosecutor to deny 
on affidavit the truth of the matters charged 
against him. It will be seen, however, that 
there is not in any case a legal foundation for 
the maxim vulgarly ascribed to the law, 1 The 
greater the truth, the greater the libel/ All 
publications are libels, and criminally punish- 
able as such, which have a tendency to dis- 
turb the public peace, the government, the 
established religion, public morals, or the ad- 
ministration of justice. Before the 32 Geo. III. 
c. 60 (Fox’s Act), on a criminal trial for libel 
the jury were not allowed to take the whole 
question into consideration, and return a general 
verdict of guilty or net guilty ; but could only 
decide upon the fact of publication, and whether 
the libel meant that which it was alleged in 
the indictment to mean ; the court alone taking 
upon itself to determine the criminality or 
innocence of such meaning. Now, however, in 
libel, as previously in all other criminal cases, 
it is competent to the juiy to apply their 
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judgment to the whole question, and return a 
general verdict of guilty or not guilty. The 
Act of 6 & 7 Viet. c. 96, commonly called Lord 
Campbell’s Act, has made various important 
changes in the law of libel. Under that Act, 
in a criminal proceeding for libel, the troth of 
the matters charged may be enquired into, but 
shall not serve as a defence unless their publi- 
cation was for the public benefit, and the defen- 
dant must in that case show on his pleading 
the public benefit ' In civil actions against pro- 
prietors or publishers of newspapers, it may also 
be pleaded that the insertion was made without 
malice and without gross negligence, and that 
they had published, or had offered to publish, 
a full apology. 

Libel. In the Spiritual Courts, the original 
declaration in a civil action is so termed. 
[Law, Ecclesiastical.] 

Xdbellulftnes. A genus of Neuropteropa 
insects, of which the dragon-fly, Libetlvla, is 
the type. [AaniONiDjE.] 

Liber (Lat bark). In Botany, the interior 
lining of the bark of Exogenous plants. It 
consists of woody tissue in great quantity, and 
very thick-sided, intermixed with cellular tis- 
sue. It appears to be formed annually, at the 
same time with the concentric zones of wood, 
and is intended by nature to convey downwards 
the secretions elaborated in the baric and leaves. 
It is the principal seat of laticifierons vessels. 

The name Iwer was applied by the Homans 
to the thin coats or rind of the Egyptian 
papyrus, on which books were written ; and 
hence it passed into a general name for books. 
[Boox.] 

Liber. In Mythology. The name given by 
the Latins to the Greek Dionysos or Bacchus. 
But the Latin Liber was originally a distinct 
god, presiding over the fertility of fields, and 
worshipped along with libera or Ceres. The 
name seems to be connected with liberare and 
libertas. 

Liber Albas (Lat the white book). An 
ancient book containing the laws and customs 
of the city of London. It has recently been 
printed under the direction of the Master of 
the Rolls. • 

Liberal (Lat. liberalis). In ' Politics, a 
cant name, which has been applied since 1815 
to the party in each country which advocates 
constitutional institutions where they do not 
exist, or their extension into a more popular 
character where they da As a party name, 
this word was perhaps first adopted in Spain, 
where the party of the eortos assumed the title 
of liberates, and nicknamed their adversaries 
by that of servUts. 

Xdberalia (Lat.). A festival, in honour 
of Liber or Bacchus, during which the Roman 
youths who had attained the age of seventeen 
assumed the manly dress, or toga virilis. 

Albertos (Lat). In the Mythology of the 
Romans, the goddess of freedom. By the 
Greeks she was invoked by the synonymous 
title Eleutheria. At Rome, her moet mmous 
temple, built by T. Gracchus, was situated on 
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the Aventins Mount. She was represented 
'under the figure of a woman, holding in one 
hand a cap, the symbol of Liberty, and two 
poniards in the other. In modem times a oap 
js also used as a symbol of liberty : thus, in 
France a red cap formed the badge of the 
Jacobin Club. In England a blue cap with a 
white border is used as a symbol of the con- 
stitutional freedom of the nation, and Britannia 
sometimes bears it on the point of her spear. 

UbertiBM (Let. libertini). In Church 
History, a name given, in England, to the 
early AnabapJ tists, about the middle of the 
sixteenth century. [Anabaptists.] 

&tbertla«. JnFKSXOMEx.l 

Libertaf [Fbeedmen.J 

liberty (Let. libertas). Like many other 
complex subjects involving problems not all of 
which can be regarded as definitively solved, 
liberty may be better defined by determining 
what it ia not, than by attempts to lay down 
what it is. The distinction between rulers and 
subjects is obviously incomplete, for the rela- 
tions of Subjects or of the members of a com- 
munity to each other furnish not less important 
matter for consideration, and in our. own day 
more particularly force themselves on our 
attention. 

When a state is governed by a ruler not 
responsible to his subjects, it is clear that 
there can be no such thing as political liberty ; 
but this absolute authority may be exercised 
by a monarch who has received his power by 
inheritance or by a usurper who has set himself] 
above law. Among the former may be classed 
the kings of Eastern nations ; among the latter 
are to be reckoned those who, like Polycrates, 
Lygdamis, or Pisistratua, rise to power by 
repressing or subverting an existing constitu- 
tion. Both these classes of rulers might be 
equally despotic, but between them the Greek 
drew a sharp line of ^distinction. The former 
were fiowtAris, kings by right of birth or by 
choice of the nation, and their subjects owed 
them an obedience the extent of which was not 
accurately defined, and which practically had 
no limits. The latter (however beneficent 
in practice) werewrtfporvoi, tyrants, whom- no 
one was bound to obey any longer than he 
could help, and whom every citizen was jus- 
tified by every means in his power, open or 
secret, to iiyure or slay. As they were re- 
garded simply in the light of wild beasts who 
had broken into a sheepfold, tyrannicide became 
a duty, and the practice founded on Ihe doc- 
trine received the sanction of public opinion. 
This distinction is of the greatest importance 
in Greek history, as explaining the very dif- 
ferent language which Greek thinkers applied 
to such of their enemies as Darius and his son, 
and to such rulers as the Dionysii of Syracuse. 

But in Greece the idea of a more extended 
liberty was early developed. At Sparta, where 
the highest titular office was filled by two 
kings representing the elder and younger 
branches of the Heracleids, the predominant 
power of the ephors left the kings little more 
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than a military command in time of war. 
But the system administered by the ephors, 
although depending on tike national will, was, 
as it aneetedth* individual citizen, to all intents 
and purposes a despotism. It regulated not only 
all public, but also all private concerns ; it inter- 
fered with families, and separated the members 
into dosses, who thenceforth enisled as a mov 
political relation; it substituted for domestic life 
a life of dubs, subjected to a strict routine of 
employment and the severest sumptuary laws ; 
it maced its ban on all literature, and confined 
all education to that of the body, and to an 
absolute submission of the will to a stereotyped 
order of things. But as the people willed to 
have it so, the nation was collectively free. 
The idea of individual freedom was distinctly 
recognised first at Athens ; and if we take the 
funeral oration of Perides (Thue. iL 35) as a 
fair exposition of that idea, we can scarcely 
withhold the admission that the highe s t modem 
civilisation has scarcely reached the standard 
there set forth. In the elaborate comparison 
which he makes between the polity of Athens 
and that of Sparta, he lays most st re ss on the 
unbounded freedom which the citizens of the 
former state possessed in the mdoJgmce even 
of whims and caprices of taste and fancy. Ac- 
cording to that picture, every citizen has a 
right not only to be represented in the go- 
vernment, but to take a personal chare in it 
[Fbdcakt Assemblies] ; he has the power of 
arranging his family, decorating his house, and 
furnishing his table as he pleases; he is free 
from all drill and routing and ia not required to 
prepare himself against the accident of war, 
by giving up the cultivation of all elegance and 
grace in times of peace. He may read what 
books he pleases, and he is free to express 
whatever opinions he may entertain. The re- 
sult of this Pericles affirms to be, that Athenian 
citizens are not surpassed by those of any other 
states for bravery, presence of mind, and the 
versatility which is ready to face any emergency, 
while they are altogether unequalled in their 
literature and in their appreciation of science 
and art. An Englishman on reading this ac- 
count might be forgiven if he saw in it a picture 
of the civilisation of his own country as com- 
pared with that of those continental states of 
Europe which approach nearest to it in con- 
stitutional government. But it must bo re- 
membered that the perfect equality of Athenian 
citizens was, after all, only the equality of an 
oligarchy, and that it rested on the permanent 
subjection of a far larger class, in whom a 
later philosophy saw nothing but animated 
instruments or machines ( tpyaror f/i^vxor, 
Aristotle, Pol. i. 4. 2). But when all the 
necessary allowances have been made, it must 
be admitted that the downfall of the Athenian 
state closed the brief era of individual freedom, 
until the seed, long buried, began again to grow 
within the last few centuries of European 
history. For, in Home, the rights and interests 
of the individual man were but little consulted, 
and his personal tastes, predilections, and as- 
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Dilations were at once set aside if they inter- 
fered with the interests of the state. This 
complete subordination of personal to public 
interests is, perhaps, the secret Of the rapid 
conquests of the republic ; but it left all the 
questions relating to the liberty of the indivi- 
dual citizen altogether unsolved. 

With these questions the philosophy of 
Aristotle dealt in a summary fashion, which 
presents a complete contradiction to the ideal 
or the actual' polity of Pericles. According to 
his system, each man is free who lives in a 
free state, i. e. a state which is not subjected to 
foreign ride, and which gives to him a share 
in the administration of the laws. But the 
power of this state is not limited to the public 
relations of the citizens. The ethical system 
of Aristotle is only a part of his political 
system, and is of value in his eyes only as 
enabling each man to discharge his duties as 
a citizen. The state is, therefore, not only 
justified, but bound to regulate the education 
and private life of all its members: it is to 
dictate to them what they are to learn and do, 
the books which they are to read, and the 
tastes which they should cultivate. There is, con- 
sequently, an imperative need of the most mi- 
nute legislation for all the circumstances of life 
(v«pl irdvra rbp filou , Eth. N. x. 10) ; and this 
legislation will be obeyed by all decent-minded 
persons from the mere principle of obedience 
to law as such. Those who cannot rise to this 
standard of action will resist; and for these 
there are pains and penalties which are exactly 

The resemblance of this doctrine to t^at of 
St Paul is manifest ; but the upshot is that 
good citizens, in obeying the law, receiye their 
reward in the satisfaction of their own con- 
sciences. They have acted as they have done 
tow /caAou x&P lv , from, a disinterested love for 
that which is beautiful : and this ia the highest 
pleasure to which they can attain. It is, how- 
ever, an ideal pleasure, with which the posi- 
tive penalties assigned to wrong action Btand 
out in grim contrast. 

Still, for all practical purposes, the province 
of executive government remains much the 
same in England now as it was in Greece in 
the days of Aristotle. It is no part of the 
business of the state to reward good actions as 
such. Any harm done to the persons or the 
property of others, it will promptly repress 
and punish; but for the performance of the 
most beneficial and self-sacrificing acts it will 
leave the citizen, as Aristotle left him, to the 
approval of his own heart It becomes, there- 
fore, a matter for simple astonishment when 
we find such a writer as Bishop Butler deli- 
berately asserting that * the annexing pleasure 
to some actions and pain to others, in our 
power to do or forbear, and giving notice of 
this appointment beforehand to those whom it 
concerns, is the proper formal notion of govern- 
ment* (Analogs part Lch.iL); and it may 
fairly be regretted that he should thus, in the 
supposed interests of s theological dogma, have 
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laid down as true in fact a definition whi ch 
no nation or government has so much as 
attempted to realise. Certainly, Butler him- 
self did not live in an age in which parliament 
periodically ordered all persons to feel pleasure 
for all good deeds which they may have done, 
and stul less offered them the means for 
procuring this pleasure. 

But the progress of modern thought and 
civilisation tends more and more to restrict 
the function of government to the protection 
of person and property. It is felt, therefore, 
more and more, that With morality and religion, 
as such, the state has nothing to do ; and it is 
acknowledged that sumptnaiy or other enact- 
ments, designed to regulate the private tastes 
and habits of citizens, trench on a province 
which is wholly beyond the reach of human 
law. Such restrictions, in the measure in 
which they take effect* necessarily enlarge 
proportionally the liberty of the individual 
citizen, and force on our attention those fur- 
ther questions which are discussed at length 
in Hr. J. S. Mill’s work on Liberty . 

But without attempting to enter on discus- 
sions wholly beyond our limits, we may remark 
that a very real obstacle is placed in the way 
of personal liberty where all the members of 
a state, without respect of office and position, 
are not equally amenable to the law of the 
land. In this respect, the British constitution 
stands out in favourable contrast with the most 
free constitutions of Europe; for whereas in 
this country all judges and staged 
liable to prosecution not leas than the i 
member of society, under the coutmeafcal go- 
vernments no charge can ho brought against 
subordinate officials, of whatever kind, without 
the written permission of the chief in the de- 
partment or bureau to which he belongs, while 
against the chief himself the application of a 
legal remedy is still more difficult and uncer- 
tain. Where this privilege exists, the essential 
conditions of individual liberty are lamentably 
imperfect, even if that liberty is not wholly 
neutralised. This state of tnings is produc- 
tive of the greatest mischief in the smallest 
and the least powerful states, and may be set 
down as one of rile chief causes of that chronic 
misgovernment under which the modem Hel- 
lenic kingdom seems likely to labour for many 
years to come. Wherever it exists, it must 
operate as a formidable barrier in the way of 
that free expression of opinion on all sub- 
jects which seems to be of the very essence of 
political and social freedom. (Mill On Liberty, 
ch. ii.) [Rbpbssbntation. ] 

Libbkty. In Philosophy. [HacBssrrr.] 
Idbettisult^ A native phosphate of cop- 

E ir, found in cavities in Quarts, at Libethen, m 
angary, associated with Iron Pyrites. 
Xdbttftna (Lat). An Italian goddess, in 
whose 'temple, at Route, was deposited a small 
eoin, called Libitinai ratio , fop every person 
who died. This custom, which originated in 
the desire to procure a firithfbl account of the 
number of deaths, may, perhaps, be regarded 
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a s among the first attempts to obtain an 
accurate census of the population, 

Libootdru (Gr. Xl&avos, incense; n&pos, 
the cedar-tree). A genus of Chilian and New 
Zealand Conifer «, related to Thuya. L. Donia - 
na, the Kaw&ka of New Zealand, is a large 
tree, yielding a fine-grained heavy timber; 
while L. BidmlHi , from the same country, has 
wood so soft and porous that soap bubbles may 
be blown through a piece a foot long. The 
Chilian Z. tetragona and L. ckUensis are valu- 
able timber trees. The grain of the former is 
so straight and equal, mat the wood can be 
split into shingles which look as though they 
had been dressed. 

Libra (Lat the balance). One of the zo- 
diacal constellations, the seventh in order, 
beginning with Aries. Libra is one of the 
forty-eight ancient constellations of Ptolemy. 

Libra denotes also the ancient Boman pound. 
[Weights.] 

libraries, SOneratlng • The name given 
to a peculiar species of circulating library, 
instituted a few years ago at Haddington, in 
Scotland, by Mr. Samuel Brown. The prin- 
ciple on which such libraries are formed con- 
sists, as the epithet itinerating implies, in the 
books being sent from one part or district of a 
country to another on the following plan : The 
books are formed into divisions, consisting each 
of a certain number of volumes, and propor- 
tioned in number to the extent of the country 
intended to be supplied. Each division remains 
for a certain period (is some instances one or 
two years) in the same place, when it is re- 
moved to another, and succeeded by a new 
supply of books ctf the same number ; by which 
means each place has a fresh supply of useful 
reading at short stated intervals. In Hadding- 
tonshire, which may be called the head-quarters 
of itinerating libraries, the books consist of 43 
divisions of 60 volumes each : and on the prin- 
ciple above explained each volume, at an 
average of the 43 divisions, is read Jive times 
during two years, the period at which the 
books are changed. The system of itinerating 
libraries has been extended to various other 
parts of Scotland, to several districts of 
England, to Ireland, Canada, South Africa, 
ana Jamaica. The use .of the books is gra- 
tuitous, if so wished; and never more than 
a penny per annum has been systematically 
taken from any reader. Voluntary contri- 
butions, however, either in books 'or money, 
are received. ( Geographical Dictionary, art 
* Haddington.’) 

library (Lat. liber, book). The name 
given either to a collection of books, or to the 
apartment or edifice in which they are kept 
The most famous of ancient libraries was 
that of Alexandria. Its history has been 
written by Bonamy ( Mem. de f Acad, dee Inecr. 
vol. ix.), Reinhard (Gutting. 1702), and many 
others. It was first formed by the Ptolemies, 
St iter, Lagides, Philadelphus and Euergetes ; 
the last of whom resorted to very royal mea- 
sures for the accomplishment of so laudable an 
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end ; for he is said to* have seized on books inw 
parted from Greece, caused them to be copied, 
and returned the copies to the proprietors, 
keeping the original for his library. The col- 
lection of Soter is said to have been deposited 
in a suburb called Bruehium, which was burnt 
by the troops in Caesar's Egyptian war. That 
of Philadelphus (the smaller of the two) was 
preserved in the temple of Serapis, and beoune 
the nucleus of the later library, which was aug- 
mented by the great library of Pergamus (said 
to have amounted to 200,000 volumes), pre- 
sented to it by Mark Antony. The narrative 
of the destruction of this library by the fana- 
tical Arabs, in a. d. 641, is among the popular 
chapters of history; and the most careful 
enquirers are of opinion that it is substan- 
tially, if not literally, true, notwithstanding 
the doubts thrown on it by Gibbon and others. 
The first public library at Rome was founded 
by Asinius Pollio; the second, the Palatine, 
by Augustus ; great part of it was consumed 
under Commoous; but much remained even 
in the time of Constantine. Reusch (1734), 
Eckerman (1764), and Eckhart (1799), have 
published separate dissertations on the libraries 
of the Romans. The ancient libraries of the 
West must have wholly perished in the convul- 
sions which attended the overthrow of its empire. 
The history of those of the East is not easy 
to investigate. Constantinople certainly pos- 
sessed, at the period of its capture, extensive 
remains of ancient literature ; and many, but 
almost wholly fruitless investigations, have 
been made of late years in the monastic libra- 
ries 3f modern Greece, particularly of Mount 
Athos, for valuable manuscripts. (Walpole's 
Oriental Memoirs ; Journal of Education , 
voL ii. ; Curzon’s Monasteries of the Levant.) 
The best accounts of ancient libraries to 
which we are able to refer the reader, are con- 
tained in the work of Petit Radel, Richerches 
sur les Bibliotkkqtus Anciennes et Modemes ; 
Heeren, History of the Study of Classical 
Literature , voL i ; Ersch and Gruber’s Ency- 
clopaedia. art. * Bibliotheken ; ' Taylor s History 
of the Transmission of ancient Books in modem 
Times ; Ency. Brit. art. * Library/ 

Of modern public libraries, the most cele- 
brated is that of Paris (Bibl. Imperials). It 
was commenced by King John, in the middle 
of the fourteenth century, with ten volumes ; 
and has been augmented by subsequent kings 
to the enormous number which it now pos- 
sesses. (Le Prince, Essai Historique sur la 
Bibl. du Boi , Paris 1787.) In Italy, the Am- 
brosian at Milan, and the Vatican at Rome, 
are peculiarly rich in MSS. But the most 
extensive are those of the British Museum. 
That of Oxford (the Bodleian) is peculiarly rich 
in Oriental manuscripts. That of the Advo- 
cates, at Edinburgh ; and of Trinity College, 
Dublin, are extensive. Statements of the 
number of books contained in public libraries 
will be found in many works; but no sta- 
tistical information is more imperfect and 
worthless. 
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Premising tins much y to the uncertainty of the admission of an individual, by proper an* 
oar materials, wo offer the following estimate thority, to the right of doing particular acts, 
of the contents of some of the principal libra- practising in professions, dm* and foor the car- 
ries of Europe. tides te of such admissio n, 

-a?™? -Brttom.-— British Museum (1864), XdoentLato. A degree in some foreign 

780.000 printed volumes (the additions now universities ; but not known in the universities 

exceed 40,000 per annum), MSS. (1864) 80,800. of England, except in the instance of the degree 
Bodleian, Oxford, printed volumes (1862) of licentiate in medicine, which is granted at 
400,000, MSS. 80,000. Advocates’, Edinburgh Cambridge. In the original sense or the word 
(1857), 172,000. ^ it appears to have been a title applied only to 

J f Vtmca--.Imp4ria|6 (1862), more than such as had obtained a license to teach. It is 

500.000 printed, besides 450,000 pamphlets or said to be of Italian origin, and first granted at 

sheets, 84,000 MSS. the university of Bologna. Where the degree 

Germany . — Munich , probably from 400,000 to of licentiate exists, it intervenes between the* 

500.000 printed, 10,000 MSS. Vienna (1853), of bachelor and that of doctor. 

365.000 printed, 20,000 MSS._ Berlin, 460,000 ttcfc Gate (Ger. leiche, a corpse ). A died 
printed, 10,000 MSS. Gottingen (1850), over the entrance of a churchyard, or a cemetery, 

300.000 printed, 6,000 MSS. Dresden (1853), beneath which the bearers of the corpse some- 

305.000 printed. times rested. 

Italy. — Vatican ,150, 000 printed, 40,000 MSS. Xdchanna (Gr. X«fx*» I lick). The fore- 
Bublic Library, Naples, 200,000 printed, 4,000 finger, used in tasting a q uan tity of 

MSS. anything. 

Russia. — Imperial of St. Petersburg (1857), Lichen (Gr. Xe*x^ r » a roughness of the skin). 

520.000 printed, 21,000 MSS. Denmark, In Pathology, a papulous eruption of the skin, 
Copenhagen, 408,000 printed, 15,000 MSS. terminating in scurfy exfoliations : it is gene- 

Xdbratflon (L&t. libratio, from libra, a rally symptomatic of disordered s toma c h and 
balance). In Astronomy, a term applied to bowels. 

certain phenomena connected with the moon’s Xdcbens (Gr. X*«x^W- A very extensive 
motion. ... . natural group of Cryptogams of a very low 

The libration is of two kinds ; the libration organisation, which grow on the bark of trees 
in longitude and the libration in latitude, or rocks, when they form a kind of incrustation ; 
The libration in longitude, by which we are or upon the ground, when they consist of 
enabled to look a few degrees round the irregular lobes parallel with the earth's surface, 
equatorial parts of her eastern and western Occasionally in all situations they are found in 
limbs, is occasioned by this circumstance, that the a branched state; but their subdiv isions are 
rotatory motion, of the moon about her axis is generally irregular and without order. Their 
not always precisely equal to the angular velo- fructification consists of hard nudei, called 
city in her orbit. If the moon's orbital motion shields , which break through the upper surface 
were uniform, and performed in the same time of the tkallus or main substance of the lichen, 
as her rotation about the axis, the radius vector are of a peculiar colour and texture, and con- 
front the centre of the earth would always tain the reproductive particles, 
intersect the lunar disc in the same point, or Lichens abound in the cold and temperate 
the moon would always present exactly the parts of the world. The greater part are of 
same tecs to the earth. But the rotatory no known use ; but some, as the reindeer moss 
motion is sensibly uniform; while the orbital ( Cenomgee rangiferina ), the Iceland moss (Ce~ 
motion, being performed in an ellipse, is some- traria idandica\ and various species of Ggro- 
times slower apd sometimes faster than its phorai are capable of sustaining life, either 
average amount Hence the spot# near the in animals or man. The Iceland moss, when 
eastern and western borders alternately dis- deprived of its bitterness by boiling, becomes, 
appear and reappear. indeed, a diet recommended to invalids. Others 

The libration in latitude is occasioned by are used as tonic medicines, as Fariolaria 
the indination of the moon's axis of rotation to faginea, and Parrnelia parictina. Their prin- 
the plane of her orbit Supposing this axis cipal use is, however, that of ftirnishing the 
always to have the same direction in space, the dyer with brilliant colours ; orchil, cm lbear, 
angle which it makes with the radius vector of and perolle, with many more, arc thus em- 
ber orbit will be acute during one part of her re- ployed. 

volution and obtuse in another. Hence the two Sachems, Colouring Matters •£ Lichens 
poles of rotation, and the adjacent parts of the or liv er w o rts are diminutive mossy-looking 
surface, are alternately visible from the earth, plants frequently found on old walls, toe trunks 

Lloeaie (Lat. licentia). In Law, a power of trees, Ac. in most countries. They all Con- 
or authority given to a man to do some lawful tain definite crystalline substances which be- 
set, and conferred either by word or by deed, come coloured on exposure to a moist warn 
If a man abuse a license or authority given to atmosphere containing ammonia. Foreign li- 
him by the law except in distraining for rent, chens are especially ridi in these matters, 
with respect to which special statutory prori- 100,000/. worth being annually imported into 
sions have been made, he beoomes a trespasser this ‘country, chiefly from the Canary Mauds, 
ab initio. license is also commonly taken for for the purpose of toe well-known 
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blue, violet and purple dyes known as archil, 
cudbear, and litmus . The following is a list of 
the lichen derivatives; they were nearly all 
discovered by Stenhouse and Schunk, and the 
chief of them are treated of in separate articles : 
Amaiythrin, axoerythrin, beta-orcin, chloror- 
cein, chrysopbanic acid, erythrellic acid, ery< 
thric acid, erythroleic acid, erythro-mannite, 
evernic acid, eveminic acid, gyrophoric acid, 
lecanoric acid, leucofcein, litmic acid, litmylic 
acid, nitro-erythro-mannite, orcein, orcin, orsellic 
acid, parellic acid, picroerythrin, pseudezythrin, 
procell in in, spanioh train, tclerythrin. 

Llcbenle Add. The acid peculiar to some 
species of lichens. It appears to be the malic 
add . 

Ltohealn. A substance closely allied to 
starch, extracted from the Cetraria islandica , 
or Iceland moss. 

Liokenstearlo Add. A crystalline oily 
body contained in Iceland moss. 

Llobtenberg'i Figures. When the knob 
of a charged Leyden phial is drawn over a flat 
surface of lac or resin, as, for instance, the plate 
of an electrophorus, it leaves a charge in its 
track, positive or negative, as we choose ; and 
if, after this, a mixture of certain powders be 
sifted upon the plate, as, for instance, of pow- 
dered sulphur and red lead, the sulphur will 
adhere to the one and the red lead to the other 
electrified surface, and with a little manage- 
ment groups of figures resembling flowers may 
be thus brought out, as Lichtenberg first ob- 
served. 

Licks. A term applied in North America 
to sandy tracts of land, upon which common 
salt forms an efflorescence, and which almost 
all graminivorous animals resort to for the 
purpose of licking the surface. 

Llctors (Lat lictores). Officers who at- 
tended the principal Roman magistrates (such 
as the consuls, master of the horse, and praetors) 
and the vestal virgins on their appearance 
in public. Their insignia were the fasces or 
bunch of rods (originally encircling an axe, 
which within the walls of Rome was used 
under the republic only by dictators), and the 
virga or rod, which was used to touch the 
door of the magistrate on returning home. 
The number of lictors in attendance varied 
according to the rank of the.magistrate ; thus 
the consuls had twelve, the praetors six, and 
dictators, according to 6ome, twenty-four. 

Licuala (its Macassar name). A genus of 
palms from India and the Indian Archi- 
pelago, one species of which, L. acutifida, 
yields the walking sticks known by the name 
of Penang lawyers* The stems average about 
an inch m diameter, and five feet or more in 
height 

Llebenerlte. A pseudomorphous form of 
Eteolite. 

LfteberktUui. A silver concave reflector 
fixed on the object-glass end of a microscope to 
bring the light to focus on an opaque object 
% Lieberktt hnlad Glands. In Anatotny, 
simple secerning cavities, haring the form 
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of blind tubular depressions of the intestinal 
mucous membrane, thickly distributed over the 
whole surface of the large and small intestines. 
They. are so called after their discoverer 
Lieberktihn, who observed them in the small 
intestines, where they are risible only with the 
aid of a lens, their orifices appearing as minute 
dots scattered between the villi. They are* 
larger in the large intestine. 

Xdehlgftte. A hydrated carbonate of ura- 
nium and lime occurring in mammillary con- 
cretions or thin crusts of an apple-green colour, 
near Adrianoplerin Turkey, ana also in Saxony 
and Bohemia. Named after Baron Liebig. 

Liege (in the Latin of the middle ages ligeus, 
perhaps from ligare, to bind ; some writers 
derived the word liege from the Teutonic word 
leude — Mod. Ger. leute, people — used in the 
sense of vassal). A liege lord, in feudal 
language, is a superior to whom allegiance is 
owed, and a liege-man he who owes such alle- 
giance. Hence all subjects are termed lieges 
of the king. ' 

Lien (Fr. a bond). In Law, the right* 
which a creditor has to retain the property of 
his debtor until the debt has been paid. It 
furnishes one of very few instances in which a 
party is allowed to take the law, as it were, 
into his own hands. Liens are either general 
or particular. A general lien is the right to 
retain a thing for a general balance of accounts, 
and not for those demands only which arise in 
respect of the thing retained. This sort of lien 
is not favoured by law, as having a tendency 
to prefer one creditor to another. A particular 
lien, which the law is said to favour, is a right 
to retain a thing when the claim against the 
owner of it arises out of the thing retaihed 
itself ; as, where a tailor has made Hie cloth of 
his customer into a coat, the tailor may retain 
| the cloth until he is paid for his labour in 
making it into a coat. The payment of a 
simple contract debt cannot be enforced by 
| action after six years have elapsed from the 
time the debt was incurred : but a party who 
has a lien on property may retain it for an 
unlimited period, until his claim is satisfied. 

Lientevy (Gr. Xcievrcplo, from AfTos, smooth , 
and tvrepa, bowels). A Medvial term formerly 
applied to a form of diarrhoea in which the 
food passes rapidly through the bowels in an 
apparently undigested state. Lubricity of the 
intestines. 

Lieutenant (Fr. ; from Lat. locum tenens, 
holding a place). In the Army, a commissioned 
officer next in rank to a captain, in whose 
absence he takes the command of his com- 
pany. In the British service the lieutenants 
of the three regiments of foot guards have 
the rank of captain. In the marine artillery 
and marines of the British service, and in all the 
regiments of most of the Continental nations, 
there being no cornets or ensigns, the subaltern 
officers are distinguished as first and second 
lieutenants. In the royal artillery and engineers 
there is no commissioned rank lower than that of 
lieutenant. Tho daily pay of a lieutenant is: 
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ill the life guilds and hors* raids, lOt. 44. ; action;' Bt Mtfrilhn 'the tirtfold iatawl 
foot guards, 7a. 44.; cavalry, 9a; artillery a onam at qf nwap e sitin a and deoomposirinn» at 
Quant), 9*. 104.; (foe*), 6a 10&; engineers, pure general m i iT nrti iiessn Herbert Spencer 
8s. 104. ; valines and iafia te y, 6a. M.; and sts ( tt» ddaitt fiftinatiiiin qtf betengencou 
the price of his eomniraoa aecoa^Sng to the chaa g s% both snwftwTiamM and. successive^ in 
pre s e nt regulations, is, for tbs life gauds, ! oonespandause wifi t mtm s X eBesaatenees and 
1,78U. ; hone guards, 1,600/.; foot guards, sequences ; * and Ml O. JL Lewes as 'the 
2,0601. ; cavalry and infantry of the line, 7004 dynamical condition of the organism.* The 
Luctktist. In the Navy, the next Tank to whole question of the correct terminology of 
that of commander, and etordin&te with that the sciences of life is not yet in a sufficient 
of captain in the army, Or with that of nunor state to be dogmatically deeuiad. 
after being eight yean a lieutenant. The UfS Anaalty. [Assurers.] 
number of fieutenants appointed to ships of war Xflto tea—— as [Aasunanen.] 

Tories with their rata. A ship of the fret . Ufll Busy. An ap p ar at us earned on ship* 
race carries eight lieutenants, besides super- board, piers, fee. for the purpose of throwing to 
numenries; and those of the second, turd, a person who haa foBenmto the water, to « 
fourth rates, &e. have respectively one lean than bm to sustain hand! ua±9 the arrival of 
the number appointed to the preceding rate, assistance. The ewameat form a 'a none of 
The daily pay of a nontenant m the British about thirty-one inches in dftu a o t er, n indies 
navy varies, according to the ship, from 14*. 94. wide sad four inches thick. It is formed of 
to 16* His half-pay ranges according to about twelve pounds of cask in thin layers; 
service from 8* 64. to 4* a day. ^ ^ the whale bexngJbeM h p tlirty a punted 

officer in the army, next in rank to a colonel, persona. Some life buoys c on c i se a short 
and senior to a major. He has actual command mast to carry a flag for daylight, or a com* 
of a battalion in the fin* [Coioxbl.] position which at night b uss for some minutes 

Msstnasat flninral. [Gsaraaux.] with a powerful light. The object of this 

Mural of thm Kl agte m. arrangement is to attract the attention of the 
A dignity equivalent to that of regent, which drowning person. 

has been oecarionallyheld 'in France on tern* USB Oaarda. Otvalxy troops eompostng 
porazy emergencies. The count of Artois (after- the body guard of a sovereign prince. In 
wards Charles X.) took this title in 1814 on England they consist of two regiments, each 
entering France, an d hel d it until the arrival comprising a total of 440 of all ranks. There 
of his brother, Louis XYIIL On the expulsion is also a regiment of hone guards performing 
of Charles X., in 1830, the duke of Orleans the same duties. -In Germany such troops are 
was constituted lieutenant-general, both by an styled the /rift garde (body guard) ; and in 
ordinance of that prince, and by the provisory France the garde du corps The English 
government of the H6tel de Vine, on July 29; name is, therefore, oolyoatachrestic. [Guards.] 
and retained the title until he was proclaimed Lift Line. In a Ship, any rope stretched 
king on August 7 following. ‘along for the safety of the men, as is practised 

Lftvrlte. A silicate of iron and lhne, named in bad weather; also lines attached loosely to 
after the discoverer, Le Ii&vrei It has also a life bnoy to give a person in the water more 
been called Jenite and Evaite , as being found chance of obtaining a hold upon its 
at Jena and in the island of Elba. Life, MeuDvuratlon of. [Expectation 

Lift (Ger. leben). A living thing has been of Life.] 
defined by Professor Owen as an object which Xdfb Sent. In Scottish Law, the right of 
possesses such an internal cellular or cellulo- enjoyment either of an heritage or a sum of 
vascular structure as can receive fluid matter money, for the life of the life renter. The 
from without, alter its nature, and add it to the superior proprietor of the subject, or fee, in 
alterative structure. Such fluid matter is called which this rent subsists, is termed the far. 
nutritive , and the actions which make it so are Ttrce (i. e. dower) and courtesy (analogous to 
called assimilation and intussusception. These the courtesy of England in English law) are 
actions are classed as vital, because, as long as instances of legal life rents, 
they are continued, the organism is said to live. Xdfe-preaerring Apparatus. _ This ap- 
Other definitions, formed more or less upon paratus, employed to effect communication lie- 
metaphysical bases, have been suggested by tween a stranded vessel and the shore, consists 
physiologists. Bichat defined life as 4 the sum in our service of a cast-iron shot carrying a 
total of the functions which resist death,’ which leather thong, to which a long line is secured. 
has been wittily, paraphrased as 4 Life consists There are four fuse holes from which flame issues 
in being able to live.* Treviranus defined it as when the shot is fired. Before firing, the fusee 
‘the constant uniformity of phenomena with are uncapped, and the shot is placed in the bore 
diversity of external influences ; * Lawrence as of the gun base foremost. This apparatus is 
4 the assemblage of all the functions or purposes also known as Manby's shot . 
of organised bodies, and the general result of X»ifeboat. A boat devoted to the saving 
their exercise ; ' Dug6s as 'the special activity of life which would otherwise be sacrificed from 
of organised bodies ; * B&dard as 4 organisation the violence of the sea. As its service is only 
in action ; ’ Kant as 4 an internal principle of j in the most tempestuous weather, it is india- 
203 
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passable that it should be of great strength yet ' ground ; the wheel can then be removed, or 


moderate lightness, easy of management, and 
incapable of being swamped. Several designs 
have received more or less favour, and have 
each been instrumental in saving many lives. 
The present lifeboat, as adopted by the Royal 
National Lifeboat Institution, is the invention 
of Mr. Peake, now master-shipwright of Devon- 
port Dockyard. It consists of a strong boat 
about thirty feet long, and eight wide, to give 
meat stability. It is nearly fiat-bottomed; 


turned round for the purpose of being cleaned. 
Xilftlng rump [Pump.] 
lUlts. On Shipboard, the ropes used for 
hoisting, lowering, and maintaining in position 
the several yards. They pass in pairs over the 
head of the mast on which the yard is sus- 
pended, and thence to the deck or to the tops. 

Xdffuaenta (Lat ligamentum, from ligo, 1 
bind). Strong elastic membranes connecting 
the extremities of the movable boneB. When 


but the bow aud stern (which are alike) rise boiled in water they yield more or less gelatine, 

“ 1 * *" — l "’~ 1 1 and leave a portion of insoluble albumen. 

Xdgatnre (Lat. ligatura, from ligo). In 
Music, the tie which binds several notes of like 
length together, by which they appear in groups. 

Thus EEC four quavers, by means of a 
ligature at top or bottom, assume the form 


about two feet higher than the midship por- 
tion. Running along the upper part of each 
side, and occupying four feet in length of bow 
and stem, are air-tight chambers which impart 
buoyancy, and are sufficient to float the boat 
and crew when filled with water. Should the 
boat by any chance capsize, it would rest on the 
raised points of the bow and stern ; but as it 
has a heavy iron keel weighing seven or eight 
hundredweight, it is veiy nearly impossible for 
it to turn over, and if it do capsize it is wholly 
impossible for it to remain many seconds with- 
out righting itself. The iron keel is aim of 
great advantage on taking the beach or grazing 
a rock. The boat has— and this is its distinc- 
tive feature — a false bottom sufficiently raised 
to be above the water-line when it is fully laden 
with crew and passengers. The space between 
the false bottom and the bottom of the boat is 
tightly packed with pieces of cork and light 
wood; and passing right through this ballast 
from the false bottom to the water below are 
open tubes about six inches in diameter. If a 
sea be shipped and the boat filled, the water is 
immediately discharged through the tubes, since 
the false bottom is above the water-line. The 
lifeboat is propelled by eight to twelve oars of 
the best fir : usually rowed double-banked. 

For carriage on board ship this land life- 
boat is too cumbrous; and, for this purpose, 
an ingenious folding lifeboat has been invented 
by the Rev. E. L. Berthon, of Fareham, which 
readily expands and possesses great' strength. 
It is much used by ocean steamers. 

Utt-tenter. The name given in some 
parts of England to a sort of regulator or g 
veroor applied to windmills to counteract tl 
irregular action of the wind. In a windmill for 
grinding com, the distance between the upper 
and lower millstones is regulated according to 
the velocity ; and if, when the mill is at work, 
the velocity should receive any considerable 
, increase, the com is forced rapidly through the 
mill without being sufficiently ground. To 
prevent this is the object of the lift-tenter. Like 
the governor of a steam engine, it acts by the 
centnftagal force of one or more balls which fly 
out when the velocity is augmented, and as they 
rise in the arc of a circle, allow the end of a 
lever to rise with them, while the other end 
descends with the upper millstone, and brings 
it a little nearer to the under one. 

SLlfttng lack. A simple mechanical ar- 
rangement for raising one end of the axlptrce of 
a carriage, and so lifting the wheel from the 
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the line connecting them being the 

ligature. 

Ligature (Lat ligo, I bind). In Surgery, a 
waxed thread of silk used in tying arteries or 
veins. 

Xdgntarea. In Printing, two or more let- 
ters cast on one piece or shank. They are also 
called logotypes (word-types), a name given 
them by the late Earl Stanhope. They have 
never succeeded in a commercial point of view, 
although great efforts were made some few 
years back by Major Beniowski to induce the 
House of Commons to accept his logotypes for 
printing their work. The precursor of the Times 
newspaper (the Universal Register), as well us 
the first few numbers of the Times itself, were 
printed with logotypes ; and the founder of 
these journals, Mr. J. Walter, in the first num- 
ber of the Register, published Jan. 1, 1785, tells 
his readers that he considers the new mode so 
economical that he can in consequence afford to 
*eU his paper at 1 one halfpenny under the price 
paid for seven out of the eight morning papers.' 

The ligatures now in use are few in number, 
having been reduced to ae, cb, ff, ffi, ffl, fi, and fl ; 
but within the last forty years we had also the 

lb, !h» 11* Ik, fl, and ft, now discarded mainly 
in consequence of our confining ourselves en- 
tirely to the short s. The A is tne modem form 
of the fisf, the e and I joined together for it. 
Earl Stanhope proposed to abolisri the present 
ligatures by making the f more upright without 
being kerned, so as to admit an i or an 1 or 
another f after it, and to introduce others which 
occur more frequently, viz. th, in, an, re, se, to, 
of, and on. 

Greek Ligatures. — In former times Greek was 
printed as written in the middle ages, with an 
immense number of ligatures, some easily de- 
cipherable, but most of them not intelligible 
even to good Greek scholars of the present day. 

A list, perhaps the most complete, was compiled 
by the late Mr. Savage from various sources, 
and is given in his Dictionary of Printing. 

Silgtit (Ger. licht, Lat lux, Gr. \«vfc4s, 
S&nsc. 16k, to look or see). The phenomena 
of light aud vision have always been regarded 



X10HT 

M «m of On aoi intefestag t— nfehe a of finite velocity of about 193,000 miles in a 
nsMajt fdenee; though it is only since the second of time, and consequently would peso 
days of Newton that they have been examined sound the earth in the eighth part of a second. 
With such care as to afford grounds for any safe Astounding as this conclusion is, no result oi 
speculation respecting the nature of light, and science rests on more certain evidence. It is 
the mode of Its propagation through space. also proved* by the phenomena of aberration. 
The knowledge of the laws which regulate the that the light of. the sun, planets, and all 
phenomena of fight constitutes the science of the fixed stars, travels with one and the same 
Optic* t which is divided into a number of sub- Telocity. 

ordinate branch*. An account of the prind- When light in its progress encounters an ob- 
pel phenomena will be found under the terms stacle, or enters a different medium, it undergoes 
Abbbsxtxok, Chbomatios, lOTKBFKBxxsn, Of- certain modifications, depending on the nature 
tecs, PouL&EfljLTZon, Bbtubction, Bufraotiow, of the body on which it falls, or the medium 
foe. The present article will be confined to a into which it enters. When it falls on a smooth 
brief enumeration of some of the principal pro- polished surface, a portion of it ie regularly 
pertjes- of light, and a statement of the two reflected ; that is to say, it is returned from the 
theories which have been proposed *to explain surface at an angle equal to the angle of ind- 
ite nature and propagation. deuce, ahd pursues its course in a straight line 

fropertin qf Experiments of the as before the reflection. The quantity of light 

siiflgiest and most familiar kind suffice to show thus reflected depends on the nature and polish 
that light is propagated from luminous bodies of the surface, and on -the angle of incidence, 
in all dnectiohs. Thus, the flame of a lamp is the amount being 'greatest when that angle is 
visible from every part of the sphere of which small. A polished surface of silver, the most 
it occupies the centre; and the same is the perfect reflector of light known, reflects about 91 
case with respect to a phosphorescent body, an percent of the incident rays, whilst a polished 
electric spark, a ball heated red-hot, 6r light surface, of glass at a small angle of incidence 
having any other source. The son throws its reflects only about 4 per cent. If the median 
light, not only on the earth, but on the planets, upon which tho light falls be 'transparent 
and comets, and every other body in the firma- another portion of it enters the medium, anc 
meat there (if the medium is homogeneous) pur- 

Another property of light is, that in a homo- sues a rectilinear course, but differing from its 
geneous medium it is always propagated in former direction, unless the surface of the 
straight lines. This is evident from various medium be at right angles to the track of the 
considerations. The forms of shadows correctly ray. In this case it is said tq be refracted, 
represent the outlines of the objects which pro- The angle of refraction depends on the nature 
duce them, as seen from the luminous body, of ‘the medium^ each different medium having 
which could not be unless the light proceeded in its own peculiar action on light Jn many 
Straight lines from the extremities of the objects media, comprehending the liquids and most 
to the borders of the shadow. If three plates of the nncryatallised- substances, the whole 
of metal, each pierced with a small hole, are of the refracted light is bent from its original 
placed at some distance behind each other, and direction at the same angle. In many others^ 
in such positions that the three holes are exactly as in most crystallised media, part of the 
in one straight line, the light will pass freely refracted light follows one* course, and another 
Jthrough them; but if the holes are not exactly part of it a different one ; the two portions ac- 
in a straight line, no light will pass. In like quiring at the some time different physical pro- 
manner, if a number of similar objects are placed parties. In this case the refraction is said to 
behind each other in a straight line, the first be double, and the light becomes polarised, 
renders all the others invisible to an eye placed [Poulbisation.] A portion of the lignt falling 
in the same line. We cannot see tnrough a on a body is reflected irregularly, and is scat- 
bent tube. tered in &U directions ; it is this portion which 

A third property of light is that it requires renders bodies visible. All .bodies on which 
time for its propagation. The velocity with light falls absorb a oertain part of it ; more or 
which it passes from one point to another is, leas in proportion to their opacity. In perfectly 
however, so great* that, with respect to any ter- opaque bodies the absorption is total, and the 
restrial distances, the passage may be considered light does not penetrate to a sensible depth 
as instantaneous. But astronomy famishes the under the surface. In others it penetrates 
means, not only of detecting its propagation, but farther; but even in the most transparent it 
of measuring its velocity with great precision, is gradually extinguished. A depth of only 
The edipees and emersions of Jupiter’s satellites seven feet of pure water is required to absorb 
become visible about 16 m. 26 s. earlier when oue-half of the incident light. [Bnvucnoir.] 
the earth is at its least distance from Jupiter, Solar light* refracted by a prism or other 
than when it is at its greatest light* therefore, body, is separated into a multitude of rays of 
occupies above a quarter of an hour in passing different colours, each of which afterwards pro- 
through the diameter of the earth’s orbit Now, oeeds in its coons independently of all the 
the sun’s from the earth being nearly others. These differently coloured rays possets 

93,000,000 miles, it follows that light, iflost different physical properties aqd different de- 
travel through spaa* with the prodigious though grees of refrsngibuity. The investigation of 
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<h4 lawa of tike dispersion ofthe coloured rayi 
forms (he subject if chromatics. One of the 
principal tacts connected with k is, the t the 
dispersion of the r*y» by different refracting 
substances is net p ropor ti oned to the refraction ; 
the dispersive power of some substances being 
greater than that of others, while their refract- 
ing power is less. This fhct led to the im- 
portant discovery of the achromatic telescope. 
[Achromatism ; Chromatics.] 

light, on being regularly reflected or re- 
fracted, undergoes a modification termed po* 
larisation , in virtue of which it presents, on 
encountering another medium, different pheno- 
mena of reflection end refraction from those 
presented by light which has not undergone 
such modification. [Polarisation.] 

The last property of light which we shall 
notice, as important towards forming a theory 
of its propagation, is that to which Dr. Young 
gate the name of intejfermce. Under certain I 
circumstances, the rays of light exercise a 
mutual influence on each other; increasing, 
diminishing, or modifying each other’s effects 
according to certain laws. This mutual action 
of the rays on each other gives rise to a great 
number of the most beautiful and interesting 
phenomena of optics. These are described 
tinder the term Intbjuwmhncb. 

Theories of Light.— Two different theories 
have been proposed regarding the nature and 
propagation of light. One of these consists in 
supposing it to be composed of particles of ex- 
cessive minuteness, projected from the luminous 
body with a velocity equal to about 193,000 
miles in a second. This hypothesis was adopted 
by Newton. The other hypothesis supposes 
light to be produced by the vibrations or undu- 
lations of an ethereal fluid of great elasticity, 
which pervades all space and penetrates all 
substances, and to which the luminous body 
gives an impulse which is propagated with in- 
conceivable rapidity, in spherical superficies, 
by a sort of tremor or undulation, as Bound is 
conveyed through (he atmosphere, or a wave 
along the surface of water. The former theory 
has been totally abandoned, and we may there- 
fore devote our attention exclusively to the lat- 
ter, which is termed the undulatory theory. 
The principles of the undulatory theory are thus 
stated by Sir J. Herschel : — 

1. 4 That an excessively rare, subtle, and 
elastic medium, or ether, fills *11 space, and 
pervades all material bodies, occupying the 
intervals between their molecules ; and, either 
by passing freely among them, or by its extreme 
rarity, offering no ■ resistance to the motion of 
the earth, the planets, or comets, in their mbits, 
appreciable by the most delicate astronomi- 
cal observations ;■ and having inertia, but not 
'gravity. 

2. 4 That the molecules of the ether are sus- 
ceptible of being set in motion by the agitation 
of the partides of ponderable matter ; and that 
when any one is thus set in motion it communi- 
cates a similar motion to those adjacent to it, 
and thus the motion is propagated farther and 
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farther?* all flfrMtaon* according to the same 
mechanical laws which regulate the propagation 
of. nadnlationa in other elatiac media, as air, 
water, or solids, according to their respective 
constitutions. 

3. 4 That in the interior of refracting media 
the ether exists in a state of less elasticity, 
compared with its density, than in vacuo (i, e. 
in space empty of all other matter); and that 
the more refractive the medium, the less, rela- 
tively speaking, is the elasticity of the ether in 
its intenor. 

4. 4 That vibrations communicated to the 
ether in free space are propagated through re- 
fractive media by means of the ether in their 
interior, but with a velocity corresponding to 
its inferior degree of elasticity. 

6. 4 That when regular vibratory motions of 
a proper kind are propagated through the ether, 
and, passing through our eyes, reach and agitate 
the nerves of our retina, they produce in us the 
sensation of light, in a manner bearing a more 
or less close analogy to that in which the vibra- 
tions of the air affect our auditory nerves with 
that of sound. 

6. 4 That as, in the doctrine of sound, the 
frequency of the aerial pulses, or the number of 
excursions, to and fro, from the point of rest 
made by each molecule of the air, determines 
the pitch or note ; so, in the theory of light, the 
frequency of the pulses, or number of impulses 
made on our nerves in a given time by the 
ethereal molecules next in contact with them, 
determines the colour of the light ; and that as 
the absolute extent' of the motion to and fro of 
the particles of air determines the loudness of 
the sound, so the amplitude or extent of the 
excursions of the ethereal molecules from their 
points of rest determines the brightness or in- 
tensity of the light’ 

That the sensation of light is produced by 
! the vibrations of an extremely rare and subtle 
fluid, is an idea that was maintained by Des- 
cartes, Hooke, and some others; but it is to 
Huygens that the honour solely belongs of 
having reduced the hypothesis to a definite 
shape, and rendered it available for the purposes 
of mechanical explanation. Owing to the great 
success of Newton in applying the corpuscular 
theory to his splendid discoveries, the specula- 
tions of Huygens were long neglected ; indeed, 
the theory remained in the same state in which 
it was left by him till it was taken up by our 
countryman, the late Dr. Young. By a train 
of mechanical reasoning, which in "point of 
ingenuity has seldom been equalled. Dr. Young 
was conducted by some very remarkable nu- 
merical relations among some apparently 
most dissimilar phenomena of optics, to the 
general laws of diffraction, and to the true 
principles of the colouration of crystallised sub- 
stances. 4 It is a theory,’ says Herschel, 4 which, 
if not founded in nature, is certainly one of the 
happiest fictions that the genius of man has yet 
invented to group together natural phenomena* 
ns well as the most fortunate in the support it 
has received from whole classes of newphenor 
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mens, which at their discovery seemed in irre- tabling carbon, and* on being heated also give 
concilable opposition to it. It is, in fact, in a jet of combustible gas containing floating 
all its applications and details, one succession of particles of ignited carbon* Even wet electric 
felicities ; insomuch that we may almost be in- light proceeds from particles of white-hot con- 
duced to say, if it be not true, it deserves to be bon ; the heat, however, being derived from the 
so/ (Ency. Metr. ‘Light/ § 695 ; Sir J. Her- electric force instead of the chemical, aa in 
schel’s Treatise on Light ; Aliy’s Mathematical the previously mentioned cases ; by this means 
Tracts ; Brewster’s Optics;, Young’s Lectures', the carbon u made more intensely hot, and 
Biot, Traiti de Physique ; Pouillet, EUmens de therefore gives out more light. The heat pro- 
Physique ; Hunt’s Researches on Light.) duced by the chemical action of the gas and air 

An account of the principal photographic in common flames cannot easily he increased 
processes will be found under the term .Photo- without too rapidly burning up the particles of 
gbapht. ' carbon, that snomd yield light; under these 

Light. In Fainting, the medium by which circumstances, therefore, the flame will give 
objects are discerned. In a picture it means less light This oecurs when excess of pure 
the part which is most illuminated. This may oxygen or even air is blown into the interior 
happen from natural light , as the sun or 0 f such a flame ; heat is then produced at the 
moon ; or from artificial light, as a fire, candle, expense of light But this heat can be utilised 
&c. The principal light is generally made- to by introducing other solid matter into the flame, 
fall on the spot where the principal figures are such as platinum wire, a lump of lime, even a 
placed, and generally near the centre of the piece of tobacco-pipe, or any similar solid that 
picture. A reflected light is that which a body does not fuse or burn away. Such an ar- 
ln shadow receives from a contiguous light rangement forms the Bo-called lime light, fre- 
object quently used for signalling and for exhibiting 

Bight Ball. In Artillery, a cylindrical dissolving views, 
wrought- iron skeleton with hemispherical ends, Bights, Northern. [Aurora Bobhaus.] 

covered with canvas, and filled with a composi- Bight-ship. A floating lighthouse. It is 
tion of saltpetre, sulphur, resin, and oil, which, anchored firmly in positions where the bottom 
when ignited, bums for some time with a red 0 r the depth renders a fixed structure inap- 
flame. Light balls are employed in the de- plicable. 

fence of fortresses to discover the working Blghter. A strong vessel or barge for 
parties and assaulting columns of the enemy, transporting goods or stores, chiefly on rivers 
into whose trenches they are thrown. or canals, or between vessels and a shore 

Xalght Cavalry. Cavalry especially adapted which they cannot approach on account of their 
by the lightness of theiif equipment, &c. for draught 

detached duties, skirmishing, &c. ( In our service Blghthouie. An establishment for the 
cavalry is classed as heavy , including the 4th and exhibition of a light or landmark to direct the 
6th dragoon guards, and 1st and 2nd dragoons ; mariner. The use of lights for such a purpose 
medium, including the remaining regiments of is of very high antiquity; but their early nis- 
dragoon guards and dragoons and the lancers ; tory is involved in much obscurity. In the 
and light, including the hussars only. _ ancient world there were lighthouses at Ostea, 

Bight Xnflantry. An honorary distinction Ravenna, Puteoli, Caprea, Rhodes, on the Thra- 
by which eleven regiments of the line are cian Bosporus, &a ; but by far the most cele- 
called. They do not differ in any essential bra ted lighthouse in antiquity was that erected 
particular from the rest of the line. by Ptolemy Soter on the small island of Pharos, 

Bight Boom. A small chamber adjoining, opposite to Alexandria— 1 noctumis ignibus 
but isolated from, the powder magazine in a ship, cursum navium regens.* (Pliny, lib. v. c. 31.) 
It is separated from the latter by a glass parti- Its extraordinary height, which some authors 
tion, through which the light of the lanterns in have estimated at 600 feet and upwards, procured 
the light room is thrown. The object is to pre- for it a place among the wonders of the world ; 
vent any combustible matter being taken into and, according to Josephus, its ‘beaming snm- 
the magazine itself. mit’ could be seen at a distance of 300 stadia 

Bights, Artificial. Artificial light, in the — about 42 British miles. It is said to have 
practical acceptation of the term, always ema- cost 800 talents ; and its celebrity was such 
nates from solid matter heated to whiteness, that Pharos rapidly became, and still continues 
and in nearly all cases this solid matter ja carbon, to be in many countries, a generio name eqoi- 
The most common sources of artificial .light are valent to lighthouse . 

coal-gas, oil, and candles, the flames of each of The most celebrated lighthouses of modem 
which are composed of jets of burning gas times are: the Tour de Corduan, at the entrance 
containing little particles of white-hot carbon, of the Gironde, in France ; the Eddystone 
The first of the three is made at a distance, and lighthouse, opposite to Plymouth Sound ; and 
conveyed to the burners by pipes;, the other the lighthouse constructed on the Bell Rock, 
two are made on the spot, or the oil is de- opposite to the Frith of Tay. The first 
composed intogas by the heat of the flame; and of these was begun in 1684, and finished in 
tallow or wax, being first melted by the heat, is 1611. It is 186} feet (English) in height ; and 
then decomposed in a similar manner. Naphtha besides being of the highest importance to the 
and other hydrocarbons resemble oil in con- sailor on so dangerous and frequented a coast. 

367 



LIGHTHOUSE 


it ifl at the Mune time a splendid architectural 
work. Tie Eddy stone lighthouse, constructed 
by the celebrated engineer Smeaton, was com- 
pleted in 1769. It is regarded as a master- 
piece of its kind ; and, as has been well re- 
marked, it bids fair to be little less lasting than 
the rocks upon which it stands. The Bell 
Rock lighthouse was built by Hr. Stevenson on 
the model of the Eddystone. Numerous light- 
houses, marking the most dangerous points, and 
the entrances to the principal harbours, are now 
erected in most civilised maritime countries. 
(The Trinity Board now regularly publish lists 
of all these lights.) But the coasts of no country 
are so well provided with lighthouses as those 
of the United Kingdom. For England, they 
are under the management of the Brethren of 
the Trinity House ; for Ireland, under that of 
the Board for the Improvement of the Port of 
Dublin; and for Scotland, nnder that of the 
Commissioners of Northern Lighthouses meet- 
ing at Edinburgh. 

The ancient mode of exhibiting lights as 
beacons to the mariner consisted in burning 
wood or coal in ja chauffer on the top of a 
tower; and till the year 1807, the Eddystone 
light was nothing better than the feeble blaze 
of a few tallow candles, without any apparatus 
lor concentrating the light or giving it any 
particular direction. Afterwards, however, Ar- 
gand oil-lamps of great illuminating power 
were employed, and recently the magneto- 
electric light has been most successfully in- 
troduced into the South Foreland and Dunge- 
ness lighthouses; and it can scarcely be doubted 
that this intense light will soon be generally 
used in lighthouses. 

As rays of light proceeding from a luminous 
body are equally dispersed over the surface of 
the sphere which has the luminous body for its 
centre, it is evident that without some means 
of giving the light a horizontal direction, the 
greater part of it must be wholly lost ; for only 
those rays which are directed in the plane of the 
horizon, or at least which are depressed only a 
few degrees below it, can be seen from a ship 
at a distance. Hence the first object to be 
attained is to prevent the loss of light by 
throwing the whole of it forward in the plane 
of the horizon, in order that its intensity may 
be increased* in the greatest possible degree. 
Now there are two principles on which this 
may be accomplished — reflection and refraction. 
The object is accordingly carried into effect by a 
catoptric or dioptric apparatus. Sometimes both 
principles are combined in the same apparatus. 

Catoptric System . — The usual mode of ap- 
plying the catoptric principle is by placing the 
source of light in the focus of a parabolic 
mirror. This mode of illumination appears to 
hare been firet carried into effect at the Cor- 
duan lighthouse above mentioned, under the 
direction of Borda, about the year 1780. A 
few years later reflecting mirrors were placed 
in some of the English lighthouses, under the 
direction of the Trinity House ; and in 1786 
the principle was adopted in the only two 


beacons then existing on the coast of Scotland 
— viz. the Isle of Hay in the Firth of Forth, 
and the Cumbrae Isle in the Clyde. Soon 
afterwards it was adopted generally in this 
country. Borda’s reflector was formed of a 
sheet of copper plated with silver ; those ap- 
plied in Scotland were formed of small facets 
of mirror glass, placed in hollow par&bolie 
moulds of plaster. The mirrors in general 
use in the British lighthouses at the present 
time are of copper coated with silver; the focal 
length is about three or four inches, and the 
diameter at the Quter edge about twenty-one 
inches. 

In order to produce a light of sufficient 
intensity, several parabolic mirrors, sometimes 
as many as eight, are placed on a flume, with 
their axes all parallel to each other, so that 
the light reflected by alT of them is blended 
together in the same beam. To form a 
revolving light, the frame is attached to a 
horizontal axis, which is turned ,by means of 
clock machinery; and in this manner the 
different quarters of the horizon are succes- 
sively illuminated. But as a rapid motion 
would be inconvenient, the frame has usually 
three or four sides, on each of which the same 
number of mirrors and lights is placed; so that 
the illumination is repeated three or four times 
in one revolution. To form a stationary light, 
a number of reflectors are placed round a cir- 
cular frame, having their axes on the radii of 
the circle. This arrangement has one obvious 
defect ; namely, that the illumination will not 
be equally intense at fill azimuths, but strongest 
in the direction of the several axes, and feeblest 
in the direction of lines bisecting the several 
angles formed by each pair of contiguous axes. 
The defect is one which cannot be entirely 
remedied in a stationary light on the catoptric 
principle. 

Dioptric System . — The introduction of lenses 
for the purpose of giving the light a horizontal 
direction is of recent date. A project for this 
purpose is indeed mentioned by Smeaton in his 
account of the Eddystone lighthouse, and about 
the end of the last century the method was 
tried in some lighthouses in the south of 
England; but from the imperfect figure of 
the lenses, and the absorption of the light 
caused by the great thickness of the glass, it 
did not succeed. But the art of grinding 
spherical lenses leaving been since brought to 
greater perfection, and a means of greatly 
diminishing the absorption, and also of con- 
structing lenses of a much greater size, having 
been found in the use of polyzonal lenses 
(that is to say lenses formed of several pieces 
separately prepared and afterwards united) 
[Polyzonal Lbns], the system has been re- 
vived of late years, and in many instances 
earned successfully into execution. The merit 
of first applying such lenses to lighthouses 
belongs to the late Auguste Fresnel, of the 
Academy of Sciences of Paris.' The annular 
lenses, constructed under the direction of Fres- 
nel, for the principal lighthouses in France, ore 
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plano-convex, having a focal distance of about risk from accident, for the accidental extinc- 
three feet ; and they are formed of crown glass tion of the lamp leaves the whole horizon in 
as being less liable to stria than flint glass. darkness ; whereas in a system of reflectors the 
The construction of a revolving dioptric light would be extinguished over only a small 
apparatus of the first order is usually as portion of it. 

follows : The revolving frame which carries One of the most important advances ot recent 
the principal lenses has eight sides; and times in lighthouse illumination is the in- 
there are consequently eight large lenses, so troductidn of the electric lights which, thanks 
arranged that their axes are all in the same to an admirable arrangement invented by Mr 
horizontal plane, and meet in the common Holmes, may be made as tractable as the oil 
focus, where the lamp is placed. This frame, light, which doubtless it is destined in time 
with its lenses, consequently forms an octa- to supersede. The more the light-source cau 
gonal prism. For the purpose of preventing be reduced in size, the more does the lighfc- 
the loss of the rays which fall above and below grasping arrangement of Fresnel come into 
the principal lenses, various methods are em- play. The electric light bein£ a point, can 
ployed. One is to place above the first frame thus be wholly utilised, while its intensity is 
a second frame, whose sides form the frustum such that not only is it possible to produce a 
of an octagonal pyramid of 50° of inclination, beam giving light enough to read by some ten 
in each of the sides of which is placed a lens or twenty miles off, but to •penetrate mists , a 
baring .its focus in the flame of the lamp, quality which ought to be the sine quA non of 
The rays falling on these inclined lenses 'are the light used in lighthouses. We regret we ha Ve- 
refracted into directions parallel to the axis not space to give a description of Mr. Holmes' 
of the lens, and are then reflected into the arrangement ; one will be found, however, in the 
horizontal direction by plain mirrors placed Reader, vol. ii. p. 701. With regard to the corn- 
above the second frame. Another method is parative cost of the electric and oil lights, the 
to place curved reflectors above the frame French Director-General of Lighthouses has re- 
containing the principal lenses. But a third ported that, both as to first cost and cost of 
and still more elegant method, proposed by maintenance, the electric light is the cheaper 
Fresnel, is to substitute for the upper lenses of the two, the quantity of the manufactured ar- 
and mirrors a series of triangular prisms, tide — light — produced being taken into account, 
having their axes arranged in horizontal planes, Method of distinguishing Sea Lights. — An 
and so adjusted that the light falling on the object of great importance in the establishment 
face next the flame is thrown upon the back of lighthouses is to vary the appearances of the 
of the prism, where it suffers a total reflection ; different lights so that each may have some 
and a second refraction at the third side of the distinctive character by which it may be readily 
prism gives it the horizontal direction. recognised, an<jl the mariner be made aware of 

For fixed lights on the dioptric system, it is the part of the coast which he is approaching, 
necessary to increase the number of the lenses, Among the methods adopted for this purpose are 
which in fact ought to be infinite, or to form the following: 1. The interposition of coloured 
a true cylinder, in order to produce an equal shades before the lenses or refractors, so as to 
diffusion over ^very point of the horizon. In give a particular colour to the light : red is the 
some of the French lighthouses the refracting only colour which can be used, as shades of any 
apparatus consists of a polygonal belt of thirty- other colour are found to absorb too much light, 
two lenses ; but on establishing a dioptric ap- 2. The time of revolution, or the length of the 
paratus at the Isle of May lighthouse, in 1836, interval between the successive appearances of 
Mr. Alan Stevenson proposed to form a true the light: this is the only mode of distinguishing 
cylindric belt ; and the task, though attended lights adopted on the French coasts. _ 3. A 
with much difficulty, was successfully executed flashing light ; that is, a light of which the 
at a glass-house in Newcastle. alternate flashes and eclipses succeed each 

A plan of the arrangement of the lenses for other so rapidly as to give the appearance 
lighthouses, produced by Messrs. Chance at of a /succession of brilliant scintillations. 4. 
the Great Exhibition of 1862, combines the An intermittent light , which consists of a fixed 
principles of Fre3HeTs fixed and revolving light which is suddenly eclipsed,- and after a 
lights with an improved method of reflection ; stated interval as suddenly revealed : the 
and does away with the use of metal re- appearance of this light is entirely different 
flecton. from that of any revolving light. 6. The 

The dioptric system is peculiarly adapted for exhibition of a double light, which admits 
fixed lights ; and its advantages are these : 1. of other distinctions ; for the one light may 
A light of equal intensity is distributed round be placed ' vertically above the other, or in 
every point of the horizon. 2. The consump- the same horizontal plane; or one may be 
tion of oil is less for the same intensity of light, white and the other red. Sometimes three 
and consequently the expense of maintaining lights are necessary to indicate the entrances 
the light is lessl 3. The*, trouble attending to harbours, &c. 

it is less, as there is only one lamp to trim, The average annual expense of maintaining 
and the lenses are easily kept in order ; whereas land light, in Great Britain is about 6001, and 
the reflecting surfaces require much care and that of a floating light about 1,200/, 
attention. On the other hand, there is more (ESncy. Brit . art, 4 Sea Lights;’ Smeatan 
Vol. II 369 B B 
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Narrative of the Eddystgne Lighthouse , 1793 ; nitrogen of the air when heated to inopde* 
Stevenson's Account of the BeU, Rock Light - cence, [Electricity.] 
house , 1824 ; Id- British Pharos , 1831; Xdffbtnin * Conductor. The early re- 

Bretrlster’e Treatise on Burning Instruments, searches of electricians demonstrated that the 
1812 ; The Lighthouses of the British Islands, effects produced by the passage of lightning 
1838 ; Report of the Select Committee of the through different substances varied greatly 
Blouse of Commons on Lighthouses, 1839; Re- according to the nature of the substance tra- 
port to the Commissioners of the Northern versed. Thus, its passage through a good 
Lighthouses, by A. Stevenson, 1834; and On conductor, such as a bar of metal, of sufficient 
the Inchkeith Dioptric Light, 1836; Belidor, sectional area, was found to produce only a 
Architecture Hydravlique, tome iv. ; Peclet, slight elevation of temperature in the metal, 
Traitb d itclairage, Paris 1827; Fresnel, Me- whilst on the other hand its transit through 
moire sur un Nouveau Syst&mc <P ficlairage imperfect conductors, such as wood, stone, &c., 
des Phares, 1822 ; A. Fresnel, Description was attended with great heat and destructive 
Sommaire des Phares et Fanaux allumSs sur mechanical effects, by which such imperfect 
Us Cotes de France , 1837 ; Faraday ‘ On the conductors were torn to pieces, and, if com- 
Application of the Electric Light to Light* bustible, ignited. This knowledge of the effects 
houses/ Proceedings of the Royal Institution, of the disruptive electric discharge led to the 
vol. iiil p. 220 ; Fraiddand 1 On Artificial Illu- invention and adoption of the lightning con- 
mination/ Proceedings of the Royal Institution, ductor, which consists of a rod of metal, or 
vol. iv. p. 16. series of rods placed in metallic contact, and 

Lifftktnlng. Ad electric phenomenon, pro- extending from the earth to some distance 
duced by the passage of electricity between one above the highest point of the building or ship 
cloud and another, or between a cloud and the which it is designed to protect. The upper 
earth. extremity of the conductor should be pointed. 

The identity of lightning with electricity, in order to convert, as far as possible, the 
though it had been previously suspected, was ordinary spark or globular discharge into the 
first directly demonstrated by the celebrated i less instantaneous brush discharge, and every 
Dr. Franklin, in the year 1749, by the experi- prominent angle of the roof of a building should 
inent of drawing sparks from the string of the be furnished with its own pointed rod carefully 
electric kite. Since that time the science of connected with the main rod which descends 
electricity has been greatly advanced ; never- to the earth. The latter should have its lower 
theless, the cause of some of the appearances extremity carried to some distance from the 
connected with lightning is not well explained foundations of the building, and low enough to 
even at the present day. reach moist earth ; or, better still, it may be 

The phenomenon of lightning is exhibited connected with a gas or water main. Accord- 
under two forms called respectively forked ing to Sir J. Snow Harris, a copper Tod three- 
lightning and sheet lightning. The lightning quarters of an inch in diameter is a sufficient 
is forked when the electric discharge occurs and safe conductor for any stroke of lightning 
within a few miles of the earth’s surface, and ever recorded. .Usually a much smaller rod 
when it is directly seen by the observer. When, would doubtless suffice. 

however, the discharge takes place below the Lign Aloes (Lat. lignum aloes, the wood of 
horizon, or behind a dense cloud, only the the aloe). The fragrant wood of Aloexylum 
.•scattered light reflected from the surfaces of the Agallochum. 

clouds illumined by the flash reaches the eye Ligneous (Lat. lignum). In Entomology, 
of the observer ; the actual flash is not seen, a part is so called when it is composed of a hard 
but only the general illumination of a portion inelastic substance like wood, 
of the heavens.. Such lightning is termed sheet Lignin (Lat. lignum). This term has been 
lightning ; and when the discharge takes place applied to the pure woody fi*»re : it has also 
below the horizon or behind a very remote been called cellulose : its ultimate composition 
cloud, the distance is too great for the accom- is represented by C e H 5 O e , but a higher equi- 
panying thunder to be heard. Sheet lightning valent is better adapted to its combinations, 
may also sometimes be due to the electric dis- and its most convenient formula is C a4 H 90 0 90 ; 
charges taking place at great elevations above it belongs, therefore, to the class of compounds 
the earth’s surface. The more rarefied the air of carbon and water which includes starch, gum, 
through which the electric spark p asses w the leas sugar, and some other substances. The ordinary 
narrow and defined is its path. When the varieties of woody matter differ in colour and 
rarefaction is extreme, the discharge assumes texture ; but when freed from foreign matters, 
the character of the Aurora borealis; but in they leave a white translucent residue^ insoluble 
somewhat more dense regions of the atmosphere in water, alcohol, and ether, and convertible, by 
ita appearance would resemble that of the sulphuric acid, into a substance having some of 
peculiar kind of sheet lightning which is ob- the characters of starch, and then into dextrine 
served when the sky is free from clouds. Forked and sugar. Certain pithB, linen, cotton, paper, 
lightning is produced by the intense ignition of and some other allied substances, are nearly 
the particles of air lying in the path of this elec- pure cellulose. Weak acids and alkaline 
trie discharge, and is generally of a reddish tint, liquids, and a weak solution of chlorine, have 
which is due to the pink light emitted by the scarcely any action on it, but they change 
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combine with, or decompose it when concen- Xdrxmm Vitae (Lat wood of l{fe). The 
t rated, and some of these reactions are very wood of Guaiacum officinale. [Guaiacum.] 
important: when, for instance, clean linen or Ligvala (Lat). In Botany, a membranous 
cotton rags are acted on by cold sulphuric acid, ( Appendage at the apex of the sheathing petiole 
a magma is formed, which if immediately ; of grasses, and analogous to the corona of some 
saturated by carbonate of baryta, or of lead, Silenaceous plants. The term Itgula is also 
yields insoluble sulphates, together with soluble applied to certain bodies proceeding from the 
sidphclignatee. These salts appear identical base, and alternate wjth the horns, of the organ 
with those of the sulphoglucic or sulphosaccharic ' called the orbiculus in Asclepiadaceous plants, 
acid derived from tne action of sulphuric acid | Ligula. In Entomology, a name applied by 
on glucose. This magma is also blued by Latreille to the lower lip of insects, or labrum 
iodine. If it be much diluted and boiled, it of English entomologists, 
yields dextrine, and ultimately glucose. ’ By Llg-ule (Lat. ligula). In Botany, the ptrap- 
this action of sulphuric acid upon paper, a like radiant florets of certain Composites. In 
useful material now known as vegetable parch- a part of the order the lignlate florets are 
ment is obtained. It is prepared by steeping confined to the circumference ; but in another 
thick unsized paper in a mixture of equal parts group, the Idguliflora t they occupy the whole 
of sulphuric acid and water, at a temperature flower-head. 

of sixty degrees, then washing it well in cold LigulllloreB (Lat ligula, and flos, a flower). 
water and drying it. It is translucent,! tough. That division of Gomposita in which the florets 
and nesriy impermeable to water, forming a are all ligulate, and equivalent to the Cichoracea 
useful substitute for common parchment or of Jussieu. 

vellum. [Parchment.] The action of nitric Llgnre. The name of a stone mentioned 
acid on lignino also gives rise to several curious as worn in the breastplate of the Jewish high 
and useful products which are elsewhere noticed, priest (Exodus xxviii. 19). It was, probably, 
[Gun Cotton; Pyroxylente.] The affinities the same as the Jacinth or Hyacinth of the 
of lignin for various other substances involve moderns. 

important considerations bearing upon the arts Ligurite (so called after Liguria, the country 

of dyeing and calico-printing, and upon the where it is found). A variety of Sphene, of an 
preservation of timber from decay and dry rot, apple-green colour, found in a talcose rook on 
which are also adverted to under separate arti- the banks of the Stara in the Apennines. It 
cles. [Dry Rot ; Dyeing ; Timber ; Wood.1 resembles Chrysolite, but is considered superior 
Llgnlperdous (Lat. lignum, and perdo, I to it as a gem, in colour, hardness, and trails- 
destroy). A term applied to insects which de- parency. 

stroy wood. Lignstrln (Lat. lignum). A bitter principle 

Lignite. The varieties of brown coal found in the Ligustrum vuinare. 
which jBhow distinct marks of having been Ligustrum (Lat.). The genus of the 
formed of trqnks of trees are conveniently Privet, a family of Oleacece, much grown in 
separated from the rest under the name of gardens, as ornamental evergreen or subever- 
lignite. On the Rhine, in the duchy of Nassau, green shrubs. The Common Privet, L. vulgar e , , 
are very large deposits of this kind, and in is much used for making hedges, and it's 
Styria near Grata are others equally remarkable, purplish-black berries are said to be used 
The ash contained in lignite is generally very amongst others for colouring inferior port wine, 
considerable, rarely less than 20 per cent Lilac. The Byringa vulgaris of botanists. 

There is also much water, which can he re- Lilac Stone or Lllalite. [Leptoolite.] 

moved by exposure, besides a large quantity of Lllaoine. A bitter ciystallisable principle 
hygroscopic water. As all this must be got rid contained in the leaves of the Byringa vulgaris. 
of before available heat is obtained for raising It has also been termed Byringine. 
steam, lignite is not an economical fuel. Liliacete (Lat. lilium, a lily). A large 

As distinguished from brown coal, the most natural order of Endogenous plants, typical 
remarkable lignites are those of the Rhine, and of Lindley’s Lilial alliance, with hexapetaloid 
the best passages from the one mineral fuel to hexandrous flowers, a superior ovary, and 
the other are seen in Styria. ^ anthers which burst internally. They are 

All varieties of brown coal injure by exposure familiarly known, in consequence of the As- 
to weather; but lignite splits and tears, while paragns, the Lily, the FritilJary, the Harebell, 
brown cool of the best kinds falls to powder the Star of Bethlehem, and many other common 
after a few montns. These materials "may both plants, forming a part of the order ; which 
be kept somewhat longer if not exposed to the differs from Mdanthacea in having a single 
weather. Lignites are extensively used for fuel style, not three styles^ and in the anthers 
where nothing better can be had. [Brown opening towards the style, not 'towards the 
Coax.] petals. The species are extremely varied. Some, 

Lignonc (Lat lignum). A liquid which like the Dragon-trees, form a tall woody 
may be separated by distillation from commercial perennial stem, which emulates that of palm- 
wood spirit It has also been called Xylite. trees ; others are small bulbous plants, whose 
Llgnoaulplmrio Acid* An add resulting stem only lives a few weeks Almost all the order 
from the action of sulphuric acid upon lignine. is sought after by cultivators of beautiful plants ; 
It is more properly termed Bulpholignic acid. and of the tulip and the hyacinth there ore 
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innumerable varieties. Some Liliaceous plants 
secrete stimulating principles, which, in diffe- 
rent degrees of concentration, give their activity 
to onions, garlic, chives, and similar garden 
productions, and medical value to squills. 

Xdllaeeeui. In Botany, a term invented 
by Link to denote a corolla the petals of which 
have their ungues gradually dilating into a 
limb, and standing side by side. It is rarely 
employed. 

Mllnm (Lat. ; Or. Xtlpiov). A genus of 
lAliacea consisting of numerous beautiful 
flowers, which are great favourites in gardens. 
They are commonly called Lilies, and offer 
considerable variety of appearance. Several 1 
beautiful hinds are natives of Japan, the most ] 
glorious being L, auratum, with enormous 
white flowers spotted with rich red brown, and 
marked down each segment by a broad golden 
band. Some, as L. eximium, have long hori- 
zontal trumpet-shaped flowers ; others, as the 
well-known White Lily, L. candidum, have 
the tube shorter, and the segments more rolled 
out ; while others Again, as L. Mar tog on, the 
Turk’s Cap Lily, have the segments completely 
reflexed. In some countries the bulbous roots 
are eaten. 

lllllte. A silicate of iron found at Frzi- 
bram in Bohemia. It resembles Glauconite in 
appearance, and is probably a product of the 
decomposition of Iron Pyrites. 

Uma (Lat. a file). A genus of Lamelli- 
branchiate Bivalves, of the tribe Ostracece, 
characterised by the length of their shells as 
compared with those of the nearly allied genus 
Pectcn, and their more regular oval form. The 
ridges of the shell are most of them relieved with 
scams. The Lima swim with rapidity by means 
of their valves, but in a young state they secure 
themselves by means of a byssus. 

Llmaoldae. [Lima.*.] 

Limaclna (Lat. limax, a slug). A genus 
of Testaceous Pteropodous Molluscs, existing 
in considerable numbers in the northern seas, 
and forming, with the Clio borealis and other 
small marine animals, the food of the whalebone 
whale. The body terminates in a spirally con- 
voluted tail, and is lodged in a very thin shell, 
formed ’by one whorl and a half, umbilicated on 
one side and flattened on the other. The 
animal uses itB light shell 9s a boat, and its 
wing-like flue as oars, and thus navigates in 
countless fleets the surface of the tranquil deep. 

Xalmapon (Fr.). This name appears to 
have been given by Pascal to a certain curve 
of the fourth order and sixth class, whose form 
somewhat resembles a shelL It is generated 
from a circle by adding to and subtracting 
from all radii vectores through a point of its 
circumference a given constant length. Its 
polar equation, therefore, if a denote the radius 
of the circle and 26 the length added and 
deducted, is 

v— 2(a 00 s 0 + 6). 
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[(a — a)* + y* — a* — 26 *]* 1 




In rectangular coordinates, its equation may bo 
written in the form 


whence we learn that the curve has a double 
point at the origin, two cusps at the circular 
points at infinity, a double tangent^arallel to 

the ordinate axis at the distance — — from the • 

2a 

origin, and two points of inflexion. It belongs 
also to the class of Cartesian ovals, and includes 
the cardioid as a particular case corresponding 
to 6 = a. Just as the latter curve can be 
generated as an epicycloid, so the limagon may 
be generated as an epitrochoid, the rolling 
circle being taken equal to the fixed one. 

Xrixnax (Lat. a slug). The name of a genus 
of the Linneean Vermes Mollusca , of which the 
common slug is the type. The genus enters 
into the class Gasteropoda find, order Pulmonaria 
of the system of Cuvier ; and is now raised to the 
rank of a family (Limadda ), which includes 
Limax proper ; Avion, F6r. ; Indiana, Benson ; 
Testacella, Lam. ; Parmacella , Cuv. &c. Each of 
these genera has a small scutiform rudi mental 
shell developed in the substance of the nlantle, 
and protecting the heart. The orifice of re- 
spiration in the true slugs (Limax, Cuv.) is on 
the right side, and not so far forward as in 
Arion. The rudimental shell is marked with 
fine and concentric striae, and is calcified in- 
ternally. The species of this genus are the 
pests of gardens and cultivated’ grounds. Young 
plants may be protected from slugs by having 
a coarse horsehair rope coiled round their stems, 
or by being plentifully sprinkled with soot ; or 
they may be watered morning and evening with 
strong and fresh lime water. 

Limb. In Astronomy, the border or outer- 
most edge of the sun, mOon, or of a planet. Also 
the graduated edge of a circle, or other astrono- 
mical instrument. 

Xilmb or Xiimbus (Lat a border). In 
Botany, a term applied to petals, to denote that 
portion which is supported by the unguis or 
claw; it is the same organ in a petal as the 
lamina in a leaf, and is what constitutes the 
broad thin coloured part which renders many 
flowers so beautiful. 

Xilmbellte. An altered form of Chryso- 
lite, occurring in small wax or honey yellow 
masses, in the basalt of Limbourg. 

Xilmber (of uncertain derivation ; possibly 
connected with limp, Swiss lampen, to hang 
loose Wedgwood). In Artillery, a two-wheeled 
carriage, carrying ammunition boxes, to which 
the trail of the gun carriage is attached, when 
the latter has to be moved. It thus forms 
with the gun carriage a four-wheeled carriage. 
To limber up is to attach the gun to the limber. 

laimber Btrakes. The planking of a ship’s 
internal skin, above the floor timbers, and next, 
horizontally, to the limbers. They are among 
the thickest of the planks used. 

Limbers. In Shipbuilding, the main drains 
of the vessel. They are gutters running along 
each side of the keelson, receiving theliose of 
the pumps, and all the internal drainage of the 
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vessel. They are emptied from time to’time by 
the pumps. 

Umbo (Lat. limbus, a hem or edge). A 
region supposed by some of ^he schoolmen to 
lie on the edge or neighbourhood of hell. This 
served as a receptacle for the souls of just men, 
not admitted into purgatory or heaven. Such 
were, according to some Christian writers, the 
patriarchs and other pioud ancients who died 
before the birth of Christ: hence the limbo 
was called limbuis pairum. These, it was 
believed, would be liberated at Christ’s second 
coming,* and admitted to the privileges of the 
blessed in heaven. This latter idea is probably 
an adorned representation of the remarkable 
passage in St. Peter’s Epistle (1 iii. 19), where 
he says that Christ preached to the spirits in 
prison ; and being held by certain of the later 
fathers, seems to have given some influence to 
the growing opinion in favour of a purgatory. 
Dante has fixed his limbo, in which the dis- 
tinguished spirits of antiquity are confined, as 
the outermost of the circle of his hell. The use 
which Milton has made of the same superstitious 
belief is well known. ( Paradise Lost, book iii.) 
The analogous term, limbus pucrorum, was 
applied to the abode of children dying un- 
baptised before the commission of mortal sin. 
It is described as a neutral state, without actual 
happiness or torment. Some of the fathers 
held, however, a less merciful doctrine. In one 
of his sermons against Pelagius, Augustine 
declared that such infants descended into 
everlasting fire, while Fulgentius maintained 
that even children dying before birth must be 
punished by the eternal torture of undying fire. 
(Lecky, Hist, of Rationalism in Europe i. 397.) 

Lime (Ger. leim, glue). This very useful 
earth is obtained by exposing chalk and other 
kinds of limestone, or carbonates of lime, to a 
red heat — an operation generally conducted in 
kilns constructed for the purpose ; the carbonic 
acid is thus expelled, and lime, more or less 
pure, according to the original quality of the 
limestone, remains. In this state it is usually 
called quicklime. Its specific gravity is about 
3. When sprinkled with water it becomes very 
hot, and crumbles down into a dry powder, 
called slaked lime, or hydrate of lime. When 
exposed for some weeks to the air, it also falls 
into powder, in consequence of the absorption 
of moisture and of a portion of carbonic acid 
from the atmosphere ; so that, in this case, part 
of the lime gradually reverts to the state of 
carbonate, and loses its causticity. 

Pure lime may be obtained by heating pow- 
dered Carrara marble to whiteness in an open 
crucible. It is white, very infusible, but pro- 
motes the fusion of some other earths and 
oxides, and is therefore used as a flux in several 
metallurgic processes. It is highly luminous 
when intensely heated, as for instance by the 
oxy-hydrogen blowpipe. [Dbummond’s Light.] 

Lime is soluble in about 700 parts of water, 
and is somewhat more soluble in cold than in 
hot water. But, weak as this solution is, its 
uction is powerfully alkaline upon vegetable 
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colours, and has an acrid taste. It absorbs car- 
bonic acid by exposure to air ; and as carbonate 
of lime is insoluble in water, it becomes milky 
in consequence ; so that lime-water is a useful 
test of the presence of carbonic acid. 

The nature of lime was first demonstrated by 
Davy in 1807: he showed that, like the other 
alkalies, it was a metallic oxide. The metallic 
base of lime has been termed calcium : its equi- 
valent is 20, and lime, being a compound of one 
atom of calcium and one of oxygen (CaO), is 
represented by the equivalent 28 ; and hydrate 
of lime by 28 lime + 9 water = 37. 

The salts of lime are generally obtained by 
dissolving carbonate of lime in the respective 
acids : several of them exist native. Sulphate 
of lime (Ca0,S0 3 ), selenite, or gypBum, is an 
abundant natural product, and may be formed 
artificially by adding sulphuric acid, or the 
soluble sulphates, to solutions of the salts of 
lime. It consists of 28 lime + 40 sulphuric 
acid, and its crystal^ include two atoms =18 of 
water. When these crystallised sulphates of 
lime are heated, they part with their water 
and fall into a white powder, called plaster of 
Paris ; when this is mixed with water it again 
combines with it, and concretes into a white 
mass ; hence its use for casts, busts, &c. Sul- 
phate of lime is often contained in spring 
water, which is thu^ rendered hard and unfit 
for washing. These waters become turbid upon 
the addition of a spirituous solution of soap. 
Phosphate of lime (3CaO,PO fi ) is found native, 
constituting the mineral called apatite . 1 The 
earth of bones is also chiefly a similar phos- 
phate of lime. Oxalate of lime is very insoluble, 
and is precipitated whenever oxalic acid or a 
solution of an oxalate is added to solutions 
containing lime ; hence it is that oxg)ate of. 
ammonia is so valuable a test of the presefice 
of lime, and is frequently used for the purpose 
of separating lime in analysis. When oxidate 
of lime is well dried, at 600°, it is anhydrous, 
and consists of 28 lime + 36 oxalic acid = 64 
oxalate of lime. This substance is occasionally 
found in the human urine, and sometimes forms 
calculi: these are often of a reddish brown 
colour and a rough exterior, whence they have 
been termed mulberry calculi. When hydrate 
of lime is exposed to chlorine, the gas is ab- 
sorbed, and a chloride of lime is obtained. This 
article is manufactured upon an extensive scale' 
under the name of bleaching powder , and con- 
sists of about 33 per cent, of chlorine and 67 
of hydrate of lime. It evolves chlorine when 
acted upon by acids; and ^ives it out very 
slowly when exposed to air, m consequence of 
the absorption of carbonic acid. It is a most 
useful disinfecting material, and when dis- 
solved in water forms bleaching liquid . Car - 
bonate of lime (CaO,CO fl ) is thrown down when 
alkaline carbonates are added to solutions of the 
salts of lime. It is a most abundant natural 
product, and is found pure in the varieties of 
calcareous spar and statuary marble. Chalk 
and several- varieties of limestone are also 
nearly pure curbonatcs of lime. It is easily 
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distinguished from other minerals by effer- 
vescing in dilute acids and by yielding quick- 
lime when a fragment is heated before the 
blowpipe. It is constituted of 28 lime + 22 
carbonic acid: the equivalent, therefore, of 
carbonate of lime is 60. [Limestone.] 

The uses of lime are very numerous. Its 
most important application is in the manu- 
facture of mortar and other cements used in 
building. It is also very extensively used as 
a manure to fertilise land. 

Limb (so called from the glutinous juice of 
the young shoots: the word is the same as 
Ger. leim, Lat. limus, Eng. slime and loam). 
The name of the Linden-tree, Tilia europaa, 
which, however, is by some authors said to 
be more correctly Line-tree, from its bark or 
bast being used to make cordage. The name 
is also applied to certain fruits of the Citrus 
family, related to lemons and citrons. The va- 
rieties of Citrus Limetta are called sweet limes ; 
and some varieties of the lemon, C. IAmonium , 
are also popularly called limes. The fruit, like 
that of the lemon, is used for its acid juice. 

Ume Burning. Although all carbonates 
of lime may, by burning, be brought to the state 
of quicklime, chalk ana compact limestone are 
alone used for this purpose in the large way. 
The limekiln at present almost universally em- 
ployed in this country is a cup-shaped con- 
cavity, in a solid mass of masonry, open at top 
and terminated at bottom by a grate, imme- 
diately above which is an iron door. This sim- 
ple furnace is first charged with fuel (either 
wood, or coal and cinders), npon which is after- 
wards laid a stratum about a foot thick of chalk 
or limestone, broken into pieces not larger than 
the fist ; to this succeeds a charge of fuel, and 
so on alternately, keeping the kiln always full. 
The-pieces of limestone descend towards the 
tlbttom of the kiln in proportion as the fuel is 
consumed, being in the meantime kept at a 
pretty full red heat At this temperature, the 
water and carbonic acid are driven off ; and by 
the time the limestone arrives at the bottom of 
the Win, which happens in about forty-eight 
hours, it is rendered perfectly caustic. The 
door above the grate is then opened, and the 
lime below the next descending stratum of fuel 
is raked out; the remaining contents of the 
furnace sink down, and a fresh charge is laid 
on the top. The compact limestone, after hav- 
ing undergone this process, though lighter and 
more porous than before,’ still retains its figure 
unaltered ; hence it is readily separable from 
the ashes of the fuel, and is sufficiently hard to 
be carried from place to place without falling 
to pieces. The management of the kiln as to 
temperature varies with the nature of the lime- 
stone, which if silicious and overheated is apt 
to be partially, vitrified ; such lime slakes im- 
perfectly, leaving a cprr, and is said to be 
dead-burnt. 

Attempts hare been made to burn lime, or, 
in other words, to expel the carbonic acid from 
limestone, in dose vessels, bnt the carbonic 
odd cannot be so driven off. 
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Lime Bight. [DttUKMOM>s Light/] 

Limestone, stone consisting chiefly of 
un crystallised carbonate of lime. Perfectly 
crystallised carbonate of lime *.s calc spar or 
Iceland spar. Imperfectly crystallised carbo- 
nate of lime with a fine grain, or with the 
texture of sugar, is called MarIblb [which see]. 
Carbonates of lime and magnesia are described • 
as Magnesian Limestones. 

Compact limestone is sometimes white and 
nearly pure, sometimes coloured with iron or 
other metallic oxides, and often mixed irre- 
gularly with day and sand. It passes by 
insensible gradations into impure limestone, 
marlstone, calcareous clay, and marl. 

Limestones of all kinds are found in rocks of 
all geological ages ; but it is generally fancied 
that the more crystalline varieties occur with 
the more ancient or^ the more distinctly meta- 
morphic rocks. Thus in England the carboni- 
ferous limestones pass into marble. In the 
Alps, however, the oolitic rocks, and in the 
Carpathians cretaceons rocks, assume this form, 
and not unfrequently even tertiary rocks aro 
altogether crystalline. On the other hand, the 
Silurian limestones are mere mudstones, and 
quite uncrystalline, so that there is no real law 
on the subject. 

Whenever limestones are not distinctly ltoe- 
tamorphic, they bear traces of organic structure. 
This is so much the case as to justify the 
assumption by geologists that all limestone 
is the jresult of organic action at some period 
or other. The indication of life is of various 
Wnds, often microscopic. Corals, shells, and 
even bones make up in some cases the entire 
mass of large deposits. In other cases the 
limestone consists of minute particles of such 
bodies so cemented and combined into a solid, 
that it is scarcely possible without minute 
investigation to discover the secret. Shelly 
limestones of the oolitic period, such as are 
common at Bath and Portland Island, afford 



Limestones are extremely useful, and there- 
fore it is very important to discover them in 
every country. Of themselves, when in suffi- 
cient abundance, theygenerally make excellent 
building material. When not so used, they 
may be burnt to produce lime, either to work 
up into mortar, or employed for agricultural 
purposes. Forming part of a soil, the disinte- 
grated fragments that are loosened from the 
rock below often .mix with day and produce 
useful soils during their slow decomposition. 
Worked up into the soil in a powdery state, 
they form marls and other useful admixtures. 

In England the limestones an of four kinds : 
compact limestones* passing inhft marble of the 
carboniferous and Devonian period; oolitic 
limestones ; mudstones, or impure dayey time- 
stones, and marlstones, from both of which 
hydraulic cement is made; and chalk The 
Silurian limestones are, for the most part, mud- 
stones ; the lias yields marlstone ; and the nst 
belong to the middle and upper part of the 
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secondary period. There are in England no 
limestones belonging to the tertiary period, but 
they are abundant and excellent in the rocks 
of this date in the Paris Basin. 

There is no necessary resemblance between 
the contemporaneous limestones of different 
countries ; for of all deposits, limestones are 
those which are least persistent as mineral 
types of geological periods. Thus Silurian 
limestones in the north-east and north of 
Europe are semi-crystalline ; the oolitic, or, as 
they are there called, Jurassic, limestones of the 
Alps are compact ; the cretaceous limestones of 
the Caucasus are marble; and the tertiary 
rocks of the Paris B$sin are calcareous, and 
affbrd excellent building material. 

There are many local names for varieties of 
limestone. Some are called Bag Stone, others 
are Flag Stones. Chalk is a well-known 
variety, and hard chalk is called Clunch. We 
have Stonesfield Slate, Cement Stone, Sep- 
tama, Kentish Bag, Forest Marble, Sussex 
Marble, Khlloways Bock, Marlstonb, and 
many others, all more or less distinct. Most 
of these will be found briefly described under 
their respective heads. 

Umlt (Lat. limes, limitis). In Mathe- 
matics, a given or determinate quantity to 
which some other variable quantity continually 
approaches in value, but never reaches. Thus, 
if we suppose a polygon to be inscribed in a 
circle, by increasing the number of sides of the 
polygon its area is increased. But the area can 
never exceed that of the circle within which the 
polygon is inscribed ; and it is only when the 
number of its sides is conceived to be infinitely 
great that its area becomes equal to that of the 
circle. The circle is thus said to be the limit 
of the areas of the inscribed polygon. 

m 1 

Again, the limit to which (1 + — )“ ap- 
proaches as n is continually increased is e**, 
where e denotes the number 2*7182818 . . . 
known as the base of Napierian or natural lo- 
garithms. This important theorem is expressed 

thus : lim. (1 + 

One of the most satisfactory ways of estab- 
lishing the principles of the differential calculus 
is by the consideration of limits. This was done 
by D’Alembert, though his method of limits 
coincides practically with that of prime and 
ultimate ratios employed by Newton in his 
Principia. 

The limits of a definite integral are the values 
of the independent variable which correspond to 
the extreme terms of the series whose sum that 
integral represents. [Definite Integral.] 

Xdmltatfton. In Law, this term is gene- 
rally used to express the time allowed by 
statutes for the commencement of litigation 
after the act complained of The period be- 
yond which personal actions of trespass, or 
debt on simple contract, cannot be brought, is 
defined by the stats. 21 Jas. I. c. 16 and 19 
& 20 Viet. c. 97. They must bo commenced 
within six years after the cause of action ; 
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with the exception of actions of assault, menace, 
and imprisonment, which are limited to four. 
But a right of action may be revived by an ex- 
press acknowledgment on the part of the debtor. 

Penal actions for forfeitures made by statute 
must be sued in general, according bo file terms 
of the statutes, within two years or one year. 

By the statute 3 & 4 Wm. IV. c. 27, all process 
for the recovery of land by entry and distress, 
or by action, whether real or mixed, must be 
commenced within twenty years after the right 
of action accrued. Persons under the disabili- 
ties of infancy, coverture, idiotcy, lunacy, un- 
soundness of mind, or absence beyond seas, are 
allowed ten years after the termination of their 
disability ; so that forty years be in all cases 
the extreme limit. This statute extends both 
to suits in equity and actions at law. No ad- 
vowson can be recovered after one hundred years. 
Money charged upon land, and legacies, are 
deemed satisfied at the end of twenty years 
unless there have been some receiptor acknow- 
ledgment ; and by slat. 23 & 24 Viet. c. 38 
the same rule is extended to claims by the next 
of kin of intestates. Arrears of rent, or interest 
of money chaiged on land, cannot be recovered 
after six years, unless secured by bond or 
covenant, when by statute 3 & 4 Wm. IV. c. 
42 actions may be brought at any time within 
twenty years after the cause of action has 
accrued. The various limitations in proceedings 
arising out of bankruptcies are defined by the 
bankrupt Acts. These are among the principal 
instances of legal limitation; but there are 
many more : a tabular arrangement of all will 
be found in Wharton’s Law Lexicon (1860). 

The statutes of limitation apply to equitable 
remedies directly, and by the plain import of 
the statutes, where the equitable remedy is 
sought (as it may be in some cases) for & right 
enforceable at law ; and they have been adopted 
by analogy in those cases where a purely equit- 
able right is the counterpart of a legal one, as 
the right to mesne profits in respect of an 
equitable ownership, or a debt payable in 
equity but not in law. Where there is not this 
strict correspondence between tho equitable and 
legal claims, the rule prevails that twenty years’ 
adverse possession, which is in law a bar to the 
possessory action for land, shall be a bar to all 
equitable claim, whether the adverse right bn 
merely equitable also or equitable and legal; 
such period of limitation being, as at law, ca- 
pable of extension from infancy, absence, or 
disability. But time is not a bar to the claim 
of cestui que trust against his trustee, where 
the trusteeship was m the origin direct and 
express, aud not coupled with any beneficial 
interest, as it is in the case of a mortgage ; nor 
does a purchaser, with notice from a trustee, 
stand in a better situation in respect to time 
than the trustee himself. 

Xdmnaena (Gr. \ifxva7os, from \ljiy ij, a pool). 
A genu* of fresh-water snails ; bo named from 
their general location in ponds, ditches, aud 
other receptacles of stagnant water. Many 
species of this genus are natives of Britain. 
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_ , , „ , Uluminating. 

The art of painting in water colours ; in which 
sense it is used to distinguish it from painting 
in oil colours. The term was original hr applied 
to the decoration or illumination of MSS. 

Xdmotitn. A bitter crystalline matter found 
in lemon and orange pips. 

Xdmonlte (Or. htifidy, a meadow). In 
Mineralogy, Brown Iron-ore. It is a hydrated 
peroxide of iron. 

llmoia (Lat from limns, mud). A genus 
of wading birds, belonging to the tribe Longi- 
rostres ; and characterised by a straight beak, 
longer than that of the snipes ( Scolopax ), and 
sometimes slightly bent at the extremity ; the 
nasal groove extends close to the tip, which is 
blunt and somewhat depressed; there is no 
third groove or punctation on its surface. The 
external toes are palmated at the base : they 
are longer and slenderer than in the snipes. 
The species of Limosa which, with us, are ver- 
nacularly termed Godwits, frequent salt marshes 
and the seashore. 

Llmoili (Gr. \iftos, hunger). A genus of 
diseases distinguished by excessive or defective 
appetite. 

Xdmpets. [Patelloids.1 

I*imnlns (Lat limus). A genus of gigantic 
Entomostracous Crustacea, in which the haunches 
of the first six pairs of feet are beast with small 
spines, and are so closely approximated about 
the mouth as to serve the office of jaws. The 
oesophagus, instead of proceeding backwards, is 
continued forwards for a short distance into the 
anterior part of the shield before it enters the 
stomach; this cavity is lined with a thick 
rugous cuticle, and terminates in the intestine 
by a long muscular and valvular projection. 
The heart is elongated, variform, and muscular ; 
the branchiae are supported on a series of closely 
packed broad plates beneath the post-abdomen. 
The total number of feet is twenty- two: the 
first ten, with the exception of the two anterior 
ones in the males of Borne species, are terminated 
by a didactyle forceps, and are inserted, with 
the two following pairs, beneath a large semi- 
lunar shield. The species of this genns are 
found on the shores of the North American and 
Asiatic continents : they are commonly known 
by the names of king crabs, horse-shoe or mol- 
luscs crabs. The tail is long, straight; sharp- 
pointed, and of sufficient strength ana size to be 
used as a spear-head or arrow-point by savages. 

llnaoeae (Linnm, one of the genera). A 
small natural order of herbaceous Exogens, 
principally inhabiting Europe and the North of 
Africa; allied, according to De Candolle, to 
Silmacea , Malvacea, and Geraniace*. The 
want of a gynobasic structure, the imbricate 
calyx, the regular flowers, and the small quan- 
tity of albumen in the seeds, rather point out 
an affinity with Cistacea and its allies. Their 
chief characters are the tenacity of their fibre, 
the mucilage of their seeds, and the beauty of 
their flowers. Common flax or lin (whence 
linseed) is the most important plant of the 
order. 


Unarite or Cupreous Angieslte* Na- 
tive cupreous sulphate of lead often forming 
twin crystals of a deep azure-blue colour at 
Linares in Spain ; also in Cumberland, at Lead- 
hills in Lanarkshire, &c. 

lilncolnlte. A variety of Heulandite from 
Durfield in Massachusetts. 

Xalnctus (Lat. from lingo, I lick). A modi-, 
cinal preparation of the consistence of thick 
syrup, or honey, which requires to he licked off 
the spoon. 

Alndaokerlte. A hydrated anenite of 
copper with sulphate of nickel, of a verdigris 
or apple green colour, occurring at Joachimstahl 
in Bohemia. Named after the Austrian chemist, 
Lindacker. 

Xdnden-tree. The Lime-tree, TUia eu- 
ropcea. 

Xdndsaylte or Llmelte. A hydrated 
variety of Amphodelite from Finland ; the re- 
sult, probably, of partial alteration. 

- line (Fr. ligne, Lat. linea). In Fortifica- 
tion, any extended defence ; as a ditch with its 
parapet, a row of gabions, &c. 

Loth. In Geography and Navigation, is 
used for the equator : as equinoctial line. 

Linb. In Geometry, a magnitude having only 
one dimension. Euclid defines it to he * that 
which has length without breadth.’ • 

Lora. In Military affairs, a term, used to 
distinguish what* may be called the regular 
cavalry and infantry of Great Britain from other 
military corps or establishments. All numbered 
cavalry and infantry regiments except the life 
| guards, foot guards, and dragoon guards, belong 
to the line. 

Troops are said to be in line when their for- 
mation, is of considerable frontage but little 
depth, as opposed to column. [Column.] 

Lipe of Battle. The line formed by the 
ships of the fleet when ranged ahead and astern 
of each other, at equal distances, and close- 
hauled or nearly so. It could be formed ac- 
cordingly upon either tack. The line was com- 
posed of ships of not less than two decks, 
thence called Une-of -battle shins. The inven- 
tion of steam, and the introduction of long- 
range guns, with iron-sided ships, and their 
adaptation as rams, render it probable that in 
future the line of battle will give way to rapid 
evolutions by which the vessels will seek to 
outmanoeuvre each other. 

Zdne of Bearing, The line of bearing is 
formed by the ships of the fleet when ranged 
on a line six points from the wind, at equal 
distances, and with their heads in any direction 
whatever. The line is called by the name of 
that tack upon which if the ships were to haul 
to the wind together they would form the line 
ahead. For example; suppose the wind N., 
and the ships in a line W.fr.W. and E.S.E. pf 
each other; this is the starboard line of bear- 
ing, whether the ships are going free, or close- 
hauled upon the port tack. 

Use of Curvature. [Cubvatubb.] 

Bine of Xtoftonoe. In Fortification, the 
line of the top of the scarp of any work r*- 
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cemng tank defence ; or that line together with 
its prolongation, to the flanking wok. 

Mb* of My. In Geology, the strata 
which ton the crust of tbs globe are rarely 
horizontal, but incline to some point of the 
horboo, and rise to the opposite point ; a line 
drawn through these points is called the line 
of their dip. 

Zdne of Mre, In Gunnery, the line formed 
by the axis of the piece produced. Whenever 
the gun is not laid point blank, the line of fire 
forms an angle with the line of sight. This is 
called the angle of elevation* 

Line, Geodesic. [Geodesic Lima.] 

Line at Infinity. [Infinity.] 

Line of Leut Resistance. In Military 
Mining, the line drawn from the centre of the 
charge perpendicularly to the surface. 

Une of Xttetal. In Gunnery, a visual 
line, joining the notches cut on the highest 
point of the breech and muzzle when the 
trunnions are perfectly horizontal. 

Line of Metal Mlevatloa. In Gunnery, 
the elevation due to the conical form of a gun ; 
when the gun is laid on an object by the line of 
metal. 

Line of Modes. In Astronomy. [Nodes.] 

Line of Operations. In Strategy, the 
line of commuhication from the original source 
of supplies or base of operations to the army. 

Line of Siglit. In Gunnery, the line 
passing through the two sights of a gun, at any 
elevation, and the object. 

Line of Spherical Curvature. [Curva- 
ture, Spherical.] 

Lines. In Shipbuilding, the delineation of 
the form of an intended vessel supplied by 
the naval architect to the shipbuilder for his 
guidance in his work. They are the bounda- 
ries, on the ship's exterior, of vertical and hori- 
zontal planes passing through various ports. 
[Naval Architecture.] 

Lines of Circumvallation and Con- 
travallatlon. [Circumvallation ; Contka- 
VALLATION.] 

Xilneal Consanguinity* In Jurisprudence. 
[Consanguinity.] 

Linear (Lat. linearis, from linea). In 
Mathematics, a term, of geometrical origin, ap- 
plied in various (more or less technical) ways, 
but usually to magnitudes of one dimension or 
to functions of the first degree in a certain set 
of variables or f&cients. Thus a linear trans- 
formation is one where each variable is replaced 
by a function of the first degree in the new 
variables, and so in other cases. An expression 
involving two sets of variables is said to be 
lineo-linear when it is of the first degree, 
whether considered as a function of one set or 
of the other. [Tanttfahtitb Function.] 

Linear Differential D qu at lon. An 
equation which is of* the first degree when the 
expression equated to zero is regarded as a 
function of the dependent variables and. its 
differential coefficients. It should be noticed 
that according to this definition a differential 
equation of tho first degree is not necessarily 
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linear. [Differential Equation.] The ge- 
neral form of the latter is— 

<**y , y <**~*y . v 

it. + x i agci + -%-zn 

+ . . . . + x.y — X, 

wherein the coefficients X lf X a &c. . . , and the 
right-hand member X, are either constants or 
functions of the independent variable x. If the 
coefficients involved the dependent as well as 
the independent variable, the equation would be 
simply referred to as of the w th order and first 
degree. The complete solution of a linear 
differential equation of the n** order involving 
n arbitrary constants, can be readily deduced 
from any particular solution, provided the 
complete solution were known of the equation 
possessing the same coefficients X ls X 9 , &c., 
but no second member, or rather if X=0. In 
fact, if 

y-F (x, c„ c, . . . c.) 
be the complete solution in the latter case, and 
y =/ (x) the particular solution, the complete 
solution of the above equation would be 

y=/(x) + F (x, e„). 

When the coefficients of a linear differential 
equation are all constants, the calculus of 
operations enables us to express its solution in 
a m very elegant form. In fact, separating the 
symbols of operation and quantity, such an 
equation may be written in the form 


where F denotes a rational integral function of 
the 71 th order. If, for the sake of on illustration, 
we suppose the equation F (() — <? to haven 

unequal roots a lt a a ... a n , and — — , w ^ ei1 

* (v) 

resolved into partial fractions, to be equal to 
Aj , Ag A n 

*-<?! t-a a f-On 

then the solution of the above equation may be 
exhibited thus : 

Now by the definition of inverse symbols of 
operation, we have, on representing 


(as - *) * x| v* 

/ d \ du 


a linear differential equation of the first order 
whose complete solution is well known to be 

u -e' 1 * {yl”**X<£r + C,] ; 

so that the complete solution of the linear 
differential equation is 

-v X<rx ♦ C,}. 
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where Ci ip an arbitrary constant, and the 
summation 2 extends to the values « * 1, 2 . . n. 

For the modifications to be introduced when 
F (£)«-o has equal, real or imaginary, roots, we 
must refer the reader to Prof. Boole’s excellent 
treatise on Differential Equations (Cambridge 
1859) or to his original memoir in the Phil. 
Trans . 1844. 

M. Lobatto, in his Thiorie des Caracteris- 
tiques , Amsterdam 1837, appears to have been 
the first to exhibit the solution of a linear 
differential equation with constant coefficients 
in the above form. For the full developement 
of the symbolical method, however, we are 
chiefly indebted to Prof. Boole. 

linear Perspective. This , name . is 
applied to that branch of perspective which 
regards only the positions, magnitudes, and 
forms of the objects delineated;' as distin- 
guished from aerial perspective, in which the 
variations of the light, colour, and shade of 
objects, according to their different distances 
and the quantity of light that falls on them, 
are also considered and represented. 

Unear Transformations. In Algebra, 
transformations whereby each one of a set of 
variables is replaced by linear functions of 
a new and equally numerous set. Geometri- 
cally, this is equivalent to the transformation 
of coordinate axes. Thus if .r lt jr a> . . . x n 
denote the original system of variables, and 
fi* (a> * • * (n the new system, the transforma- 
tions will be linear if the two sets are connected 
by relations of the form — 

Ji =an + £ la + . . . <Z 1D (n» 

= + • • • a 9n(n> 

= t flu a (a + • . • Aim • 

The determinant formed from the coefficients, 
D®» . . a 1Bf 

a 2lt a JM* • • 
a nit ®n,9 ... Aim 

is called the modulus of transformation, and 
when D is equal to unity the transformations 
arc Baid to be un\modular K The theory of 
linear transformations plays a most important 
part in modern algebra. [Invariants; Co- 
variants. J 

By solving the above system of equations, 
we obtain the reciprocal transformations 
D . h ■= A^jpj + A 21 j , s + • • • + A„i*d , 

D . {l — A 19 ^! + Baa^a + • • • +A„a*n» 


D . L**A ln fl? i + Aan^a + • . • *tA nn x B ; 
when each coefficient A w is a first minor of 
the modulus of transformation; obtained, in 
fiict, from the determinant D by omitting the 
column and row, and affixing the sign 
( — lyh-DC*-*) to the resulting determinant of 
the (n — l) ,h order. TJio modulus of tho reci- 
procal trausfomnftions if* easily shown to be 
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equal to D n_r , so that the latter are uniznocfalar 
when the original ones are unimodular. 

Linen. A species of cloth woven with the 
fibres of the flax plant ( Linum usitatissimum). 
The origin of the manufacture of linen is 
lost in its antiquity. In the time of Hero- 
dotus linen was an article of export from* 
Egypt, where it had been used from time im- 
memorial ; but it is evident that in ancient 
times its use was limited to the noble and the 
rich. In modem times linen constitutes a staple 
manufacture in almost all European coun- 
tries ; but more especially in Germany, Russia, 
Switzerland, Flanders, England, Scotland, and 
Ireland. In England it has been prosecuted 
for a very long period ; but until of late years 
its progress has been inconsiderable, compared 
at least with that made in other branches of 
manufacture. This seems to bo partly owing 
to the attempts to bolster np and encourage 
the manufacture in Ireland, partly to the re- 
strictions which were for a lengthened period 
laid on the importation of foreign flax and hemp, 
and partly to the rapid growth of the cotton 
manufacture — fabrics of cotton having to a con- 
siderable extent superseded those of linen. It 
is only within the present century that any 
machinery has been used in the production of 
linen cloth. The first mills for the spinning 
of flax were constructed at Darlington ; but the 
principal seats of the manufacture now are — in 
England, Leeds and its immediate vicinity, and 
in Lancashire, Dorset, Durham, and Salop ; in 
Scotland, Dundee, which indeed may be re- 
garded as the chief seat of the British manu- 
facture ( Geographical Dictionary, art, ‘Dun- 
dee ’) ; and in Ireland, the province of Ulster. 
The entire value of the linen manufacture of 
Great Britain and Ireland is estimated at 
14,000,000/., and the total number of persons 
employed in it upwards of 200,000, a great im- 
pulse having been given to the manufacture by 
the dearth of cotton. 

hlng. The Calluna vulgaris or Common 
Heather. The name is also given in China to 
Trapa bicomis. 

Lino. In Ichthyology, the Gadus Molva of 
Linnseus ; a species of cod inhabiting the 
northern seas. It is salted in large quantities. 

Xrfnga. Tho Hindu name for the emblem 
known as the Phallus among the Greeks. The 
Ashera, mentioned in the Books of Kings a£ 
set up in the house of Jehovah at Jerusalem, 
and translated grove m the authorised version, 
seems to have been an emblem of the same 
kind. [Phallus.] 

Llnraa (Lab a tongue ). In Entomology, 
the name of an organ situated within the labium 
or emerging from it, by which insects, in many 
cases, collect their food and pass it down the 
pharynx, which is situated above its root. 

Xilngaa Tranca. The dialect spoken 
chiefly along the European and African coast 
of tho Mediterranean. It is a species of cor- 
rupt Italian, mingled with words of other lan- 
pingos, and may be termed the Creole of the 
Mediterranean. • 



LINGULA 

(Let. dim. of lingua). A genus 
of Palhobranchiate Bivalves with two nearly 
flat, smooth, oblong, triangular valves, attached 
between the two apices to a long fleshy pedicle. 
The aims, or labial appendages, are spirally 

involuted, as in the rest of the class. 

Xdnrnla Flags. A group of deposits 
chiefly composed of coarse flag stones, but in 
all nearly two thousand feet thick, and remark- 
able as yielding an infinite multitude of spe- 
cimens of a peculiar bivalve shell, the Lingula, 
whence the name of the deposit. 

The Lingula flags, though certainly very old, 
are not the most ancient rocks within the com- 
pass of the British Islands. They belong to 
the middle member of the lower Silurian series 
overlying the Harlech grits. They have some- 
times been called Cambrian , as occurring in the 
district once known as Cambria ; but they are 
not sufficiently distinctive a* a group to justify 
the name. 

(Lot Lninaentum, from linio, I 
besmear ). A semi-fluid ointment, or a soapy 
application, to rub upon painful joints. The 
term k also applied to spirituous and other 
stimulating applications for external use. 

Uanftna. A bitter principle obtained from 
the Linwn caiiartiatm, or pegging flax. 

Uaflng. In Architecture, any covering of 
a b interior surface The linings, for instance, 
or boxings of window shatters, are the pieces 
forming the becks of the recesses into which 
the shutters are folded. In doorways, they are 
the facings on each side of the aperture; to 
sashes, they are the vertical pieces parallel with 
the surface of the walls. In Engineering 
linings are sometimes applied to prevent th'j 
radiation of heat from the surface of a cylinder 
or steam pipe. 

Links (Swed. link, a ring : Wedgwood). 
Short connecting pieces in a steam engine, with 
bearings at both ends, for transmitting motion 
from one rod, or lever, to another. The link 
motion is an ingenious contrivance for work- 
ing the slides, without a separate expansion 
gearing. [Steam Engine.] 

Llnnnan fijstem. [Botany.] 

Xdnnaelte. Native sulphide of cobalt, in 
which the cobalt is sometimes partly replaced 
by nickel or copper. It was first noticed in 
Sweden by Linnaeus, and named after him. 

Linnet. The Fringilla cannabina of Lin- 
naeus. A small song bird allied to the gold- 
finch and siskin. It is often confused with the 
Bedpole ( Fringilla linaria). 

Linseed. The seed of the flax plant, IAnum 
usitattssimum . 

Llnsenerx or Llnsenknpfer (Ger.). 
Native octahedral arseniate of copper. [Lmo- 
conite.] 

Lint, A soft woolly material made by 
scraping old linen by hand ; it is also made by 
machineiy. It is used in Surgery for dressing 
wounds and ulcers, either alone or spread with 
some ointment 

Ziintel (Fr. lintcau). In Architecture, 
horizontal piece of timber, or stone, inserted 
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| over a door, window, dr other opening, to dis- 
charge the superincumbent weight 

Llnwm (Gr. xivov). The genus of the Flax, 
the common Flax being X. usitatissimum. This 
is an annual with smooth erect slender stems, 
narrow pointed leaves, and blue flowers, and 
is largely cultivated for its fibre, which forms 
the linen of commerce. 

Flax has been grown for its fibre from the 
earliest times of which we have any record. 
The books of the Old Testament afford ample 
proof of its antiquity as a material for weaving 
cloth ; and representations of its culture occur 
in ancient Egyptian pictures which have come 
down to us. The plant was cultivated by the 
early Romans ; but as their clothing was chiefly 
made of wool, it did not find much favour. 

In modem times the culture of Flax is widely 
spread in the northern hemisphere, extending 
from the trop i cs in India and Egypt to the 
northern parts of Europe The principal pro- 
ducing country, from which we obtain the 
greater portion of our sagjf fyy is Russia, flax 
being an important crop xa the northern dis- 
tricts of that country ; bait large importations 
ore likewise received from Belgium, Holland, 
Prussia, and other eoontnes, in addition to 
which t considerable quantify is annually pro- 
duced in our own country, mainly, however, in 
the north of Ireland. 

The processes which flax undergoes before 
it reaches the hands of the spinner, vary in 
lifFerent places, hut the general principle is 
the same in all, and although many new pro- 
cesses have been invented for shortening the 
time occupied by the various stages, none has 
yet entirely superseded the old modes. They 
may be said to consist of six operations: 
Rippling, or the removal of the seed cap- 
sules by drawing the stem through a kind of 
comb. Steeping or watering , the object of 
which is to facilitate the separation of the 
fibre from the wood, and to get rid of the 
mucilage. To accomplish this, the flax-straw is 
tied in bundles and placed in ponds or rivers, 
where it is allowed to remain for a period of 
eight to twelve days, when it is taken out, and 
then undergoes grassing, the bundles being 
untied and the straw spread out evenly and 
regularly on pasture land, and frequently turned 
so as to expose both sides to be washed and 
bleached by exposure to the rain and sun. 
Then follows breaking , b j which operation the 
woody part of the stem is broken previous to 
scutching , which removes all the broken frag- 
ments left adhering after the last process. 
These two operations are generally effected by 
machinery, but were formerly performed by 
hand labour. After scutching, flax finds its 
way into the market, but before being used by 
the spinner it undergoes a sixth operation called 
heckling, which removes all extraneous mutter 
and completely separates and arranges the fila- 
ments in parallel order. It consists in drawing 
the flax over sharp iron spikes arranged in a 
quincunx manner and inserted into oblong 
pieces of wood. 



LION 

The seeds of the Mar plant, known as lin- 
seed, are a commercial article of considerable 
importance, for the supply of our oil-mills. 
The finest hind of linseed oil is the product 
of simple pressure, end is called cold drawn ; 
but the ordinary kind is obtained by breaking 
up, beating, and re-pressing the marc or cake 
left after the last process. It is a non-drying 
oil ; but by boiling with sugar of lead, red-lead, 
or white vitriol, it is converted into a drying 
oil fit for the use of painters, by whom it 
is most extensively employed. The cake is 
greatly valued by agriculturists for feeding 
purposes ; and in addition to that made in this 
country, large- importations are received from 
abroad. [Flax.] 

Mr. Darwin has recently {Journal oflAnnaan 
Society , vii. 69) directed attention to the di- 
morphism which exists in the flowers of Linum, 
by which means they become functionally, 
though not structurally, unisexual 

Xdon. Felis Leo (Linn.). The largest, most 
formidable, and most noble of the Carnivorous 
animals, though not the most typical of the 
genus Felis. It is chiefly distinguished by the 
presence of a full-flowing mane in the male, 
and by a tufted tail and the disappearance of 
the feline markings in both sexes before they 
arrive at maturity; the colour then being a 
nearly uniform light fulvous brown, with mane 
inclining to black, especially in the Central 
and South African races. The mane is 
scantier and lighter coloured in the Asiatic 
than in the African bona; and there exists 
a manelesa variety in the eastern parts of 
Hindustan. [Fisus.1 

Liox In Heraldry, a beast, of which the 
figure is very commonly borne as a charge. 
Tli© attitudes in which the lion is represented j 
are very various. [Rampant, Passant, Re- 
gardant, Card ant, Couchant, Saurnt, 8b- 
jant.1 A lion passant is termed, in French 
heraldic language, a leopard ; and hence the 
common notion that the lions of England were 
substituted for leopards. 

Xdon Ant. [Mtrmeleon.] 

lion of Xngland. A lion passant re- 
gardant or (being the bearing of England) is 
frequently thus termed in heraldry. 

Lip (Lat. labium). A term applied to either 
of the two divisions of a monopetalous corolla, 
where one portion takes a direction upwards 
and the remainder a direction downwards, as 
in Labiates. It is the same as Labbllum 
[which see]. 

Uparis (Qr. \vmp6t H glistening , from 
Xfvor, fat oil). The name of a genus of 
Lcpidopterous insects; also applied by Pliny 
to a genus of fishes. In Botany, it is the 
name of a genus of plants of the Orchida- 
ceous order. 

Jfatparlte. [Fluor Spar.] 

Xiparoeele (Or. Xmpb s, and kQk% a tu- 
mour). A fatty tumour. 

Xlple Ac |d (Or. Aivor, fat). An acid 
formod by acting upon stearic and oleic arid, 
by means of liitnc acid. 
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Llpoframmatte Works or Writtafi 

(Or. Acforw, I omit, and ypiwut, a letter). Com- 
positions in which a particular letter*is omitted 
throughout The ancients produced many in- 
genious trifles of this description. In t hr 
Odyssey of Tiyphiodorus there was no A 
the first book, no B in the second, and so on 
There are other pieces of modem invention, 
such as the Pugna Porcorum , in which all the 
words begin with the letter P. Odes in 'Span- 
ish, containing only one of the vowels, are re- 
finements on the same invention. 

Lipoma (Or. xfaros, fat). An encysted 
fatty tumour. 

Xdporaa (Or. Xfiros). A soft fatty tumour. 

Xdppftndo (Lat from lippus, blear-eyed). 
The disease commonly called bleared jsyes, con- 
sisting in a purifdrm exudation from the mar- 
gin of the eyelids, which often causes them to 
adhere together after sleep. 

Liquation, [Eliqtjation.] 

Liquefaction (Lat liquefactio). The act 
of melting or of fusing. This term is also 
used synonymously with solution. 

Xalqueura (Fr.). This term is applied to & 
great Variety of foreign compounded spirits. 
In France they are known as ratafias and 
creme 8 : they are generally alcoholic solutions 
or tinctures, sweetened and variously flavoured. 
The varieties of noyau are flavoured with 
prussic acid and essential oil, derived from the 
bitter almond, peach and apricot kernels, and 
similar sources. Maraschino is prepared in 
Dalmatia from a cherry called marctsquin, which 
is braiBed, fermented, and distilled; its flavour 
is derived from the kernels of the fruit and 
some peculiar product of its fermentation, the 
Alcohol being formed from its saccharine matter: 
j the distilled product is afterwards sweetened, 
and sometimes coloured. Ouragoa is a tincture 
of orange berries and orange peel, doves, and 
cinnamon, in old brandy, to which syrup is 
subsequently added. For odourless curagoa the 
tinoture is distilled, and the distillate afterwards 
sweetened. KUmmel (& favourite German li- 
queur or schnaps) is sweetened spirit of cam- 
way. Tea, coffee, and innumerable other sources 
of flavour are resorted to. The celebrated 
wermuth, or crime dabsynthe ; is an analogous 
preparation from wormwood. 

Li^nidamher. A balsam procured in 
Melico and Louisiana from the stem of Liquid- 
amber styracifiua. 

Liquids. Jn Grammar, the letters /, m, n, 
and r are so called. 

Xdquor Amnlii The liquid contained in 
the membrane enveloping the foetus of most 
mammiferous animals. It Contains mucus, 
albumen, grape sugar, and the chlorides, sul- 
phates, ana phosphates of sodium and potassium 
in aqueous solution. 

Liquor of Qudot. Alcarem or oxide of 
cacodyl. A volatile and very poisonous liquid 
formed on heating arsenious acid with acetate 
of potash. It has an extremely disagreeable 
odour, and its vapour is a powerful irritant to 
the eyes and nose. 



LIQUOR SANGUINIS LITERATURE 

Uqaor Sanguinis. [Plasma.] from them tho defenders can hear any advancing 

llqaor Silicum (Lat.). Liquor of flints, mining parties of the besieger®. 

A solution of silicated potash or soda. . Sditing. In Architecture, the process of 
Xtfquorlce (Gr. yXvKtyfaCa, a plant with cutting off the sappy part of a board is called 
a sweet root). The extract of the root of the listing it. 

Glycyrrhiza glabra , or Officinal Liquorice : it Xdtanjr (Gr. \iraytia, supplication). This 
is often called Spanish liquorice or Spanish term was applied by the Eastern church in 
juice, of which that stamped with the name early ages to a special form of prayer which 
Solazza, and imported in sticks or bars six or was introduced into the ritual, or used on par- 
eight inches long, is considered the best. It is ticular occasions. The term passed into the 
in common use as an emollient in catarrh and Western church, where the words rogatio and 
cough. The so-called refined liquorice, rolled supplicatio had before been used in the sumo 
into pipes or quills, is often much adulterated, technical sense. It appears that some of the 
[Glyctrbhiza.] Eastern litanies contain the supplication to 

Xdrella. In Botany, a term used in de- saints which forms a distinguishing feature of 
scribing lichens, to denote a linear shield, with the Roman. The litany in the Book of Common 
a channel along its middle, as found in Ope- Prayer of the Church of England is mostly 
grapha. translated from the forms of the Western lita- 

Xdrlodeadrine (Gr. \eiptov, a lily, and nies previously used in this country, namely 
bevllpoy, a tree). A bitter crystollisable prin- those of the breviaries of Salisbury and York, 
ciple obtained from the bark of the root of the (Palmer’s Origines Liturgicee , i. 264.) 
Liriodendron Tulipifera, a handsome North Xrfterary Property. [Copybight.] 
American tree of the Magnoliaceous order. Xdteratl (Lat.). This word denotes, in 

Xiiroconftte (from Gr. \« ip6s, pale, and k6vis, general, learned men. In China such persons 
dust). A hydrated arseniate of copper, occur- as are able to read and write their own 
ring crystallised in obtuse rectangular pyra- language, and also a particular sect, consisting 
mids of a sky-blue or verdigris-green colour in chiefly of the most learned men of that country, 
Cornwall, at Huels Multrell, Hu el Gorland and are called Jukiao , or learned. It is from the 
Huel Unity, and also in Hungary. The name class of the literati that the Mandarins [which 
has reference to the paleness of the Btreak see] are alone capable of being selected. In 
yielded by the mineral, compared with its this country, the term is now applied chiefly 
natural colour. to persons who are admitted into holy orders 

Ussencephala (Gr. \ia<r6s, smooth, and without having previously taken an academical 
€jk4<po\os, brain). The subclass of mammalia degree. 

in which the corpus callosum is present* but literature (Lat. liter®, letters). This word 
connects cerebral hemispheres as little advanced denotes, generally, the entire results of know- 
in bulk or outward character as in the Lyen- ledge and fancy preserved in writing ; but, in 
cephala ; the cerebrum leaves both the olfactory the narrower use to which ordinary custom 
lobes and cerebellum exposed, and being com- restricts it, we draw a distinction between 
monly smooth, or with few and simple con- literature and positive science, thus exempting 
volutions in a very small proportion of the from the province of the former one extensive 
largest members of the sub-class. It is com- branch of our studies. And, in a still more re- 
posed of the orders Bruta, Cheiroptera, stricted sense, the word literature is sometimes 
Insecttvora, and Rodentia [which see]. used as synonymous with polite literature, or 

Xiist (derived by Mr. Wedgwood from the the French belles-lettres. 
lists or hangings with which the tilting yards The history of literature is a peculiar and 
were hung, and so connected with Dutch lijst, distinct subject, comprising several subdivisions. 
Ital. liccia, . lizza, Span, liza, Fr. lices, lisse). such as histories of the literature of special 
The enclosed field or ground wherein the ages or countries ; or histories of separate 
ancient knights held their jousts and tourna- branches of literature, such as poetry. For 
ments. It was encircled with pales, barriers, its complete execution it requires a union of 
or Btakes. These were sometimes double, one bibliographical knowledge with critical acumen, 
for each cavalier, to prevent them from coming It should give the reader a sufficient acquaintance 
nearer each other than a spear’s length. Hence with the titles, contents, and dates of remarkable 
the expression to enter the lists is synonymous books, and with the general biography of re- 
with engaging in contest. markable authors, together with a critical ap- 

The term lists was also applied to the space predation of the characters and value both of 
between the exterior and interior line of de- authors and books, and of the dependency con- 
fences in mediaeval fortifications. nection, and derivation of literature ; that is, the 

List. The name given to the border or mode in which opinions, taste;, and style have 
selvage of a piece of doth, &c. been propagated or changed. This last* as it 

Ydatg ‘Civil' [Civil List.] is the most difficult part of the subject, is also 

&lstel or list In Architecture, the same that cf which the execution has been hitherto 
as fillet or annulet. most imperfect. 

Listening Galleries or listeners. In In the following brief notices of the principal 
Military Mining, the most advanced galleries works of genend literary history which the 
of a system of countermines ; so called because student has it now in his power to consult* wo 
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•hill follow, in great Tnmxvro, the critiama 
of HaUam, in the 1 Mne to hie Introduction 
to ike Literature of Europe 4 $ i the Etfteemth, 
Sixteenth, and Seventeenth Centuries. The 
oldest walk of tikis description (if each it can 
be called) is that of Polydose Virgil, De In- 
ventonbuo Serum, 1499. Conrad (leaner, who 
has been termed the father of literary history, 
published his Bibliotheca Universalis at Zurich, 
1645-65. Notwithstanding these and a few 
other meagre attempts, Lord Bacon, says 
was justified in denying that, up to 
his time, any real history of letters had been 
Written. The next in order of time is Lambuc’s 
Prodromus Historic Literarue, 1659 ; a work 
designed on a gnat plan, but scarcely begun. 1 
Bat Morhof's PolyMstor Literarius , first pub- 
lished in 1688, and much enlarged by subse- 
quent editors, is still found in every con- 
siderable library. Andris, a Spanish Jesuit, 
published his Origins, Progresso , e Stato Attucue 
d'ogni Letteratura, from 1782 to 1799 ; a very 
extensive, and, in some respects, valuable work, 
though without much display of taste, and no 
signs of genius. In the present century, no 
writers, except those of Germany, have at- 
tempted a field which has become of such enor- 
mous extent ; but Eichhom’s Literary History , 
in six volumes, 1806, 1811, appears to be now, 
on the whole, the most complete'and valuable 
work of this kind extant. Waehler’s Manual 
of Literary History , in four volumes, appeared 
at Leipsig in 1833. 

But besides these general compendia, much 
assistance is to be derived from general bio- 
graphers. Of these the well-known dictionary 
of Bayle, first published in 1697, is the earliest 
of any value. That of Niceron, Mbnoires pour 
seruir & V Histoire -des Homines illustres de la 
Sbpuitlique des Lettres , 43 vols. 12mo. 1733, 
1746, ia extraordinarily copious, and useful in 
biographical details, but in other respects of 
no great value. The Biographic Universelle (of 
which the original edition was in 52 volumes, 
and a supplement is now in course of publi- 
cation which has reached the letter H) stands 
first ampng this class of works. Chalmers’s 
Biographical Dictionary scarcely deserves men- 
tion as a literary work ; but its historical de- 
tails are sometimes minute and useful, though 
not unfrequently most so in the obscurest names. 

Of partial works on literary history some of 
the most remarkable and useful are: 1. Ac- 
cording to subjects— History of Philosophy, 
Brucker, Buhle, Tennem&nn (abridged by Victor 
Cousin). To these we may add, brief as they 
are, the Introductory Essays of Stewart and 
Plav&ir to the Encyclopedia Britannica . Of 
Belles-lettres, generally, Bouterwek, 12 vols. 8vo. 
Poetry, Quadrio, Storia d’ogni Poesia ; a work 
of remarkable industry, though strangely de- 
fective in point of critical taste. 2. According 
to countries — German : the works of Menzel, 
Vilmar, and others. English: Cr&ik, History 
of the English Language and Literature. 
Arnold, Manual of English Literature. Taine, 
Histoire de la JAttirature Anglaise * French : 
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Laharpe, Ooure de LUUrature Frmgahti % 
per for mance of considerably but inputs super- 
ficial and showy, talent. Italian : Tiraboschi, 
Storia della Letteratura Italiana ; * work of 
ex tra or dinary value, in which the history of 
Italian literature has been traced, with the 
greatest care and the most elaborate research, 
from the earliest times down to the last cen- 
tury. It has been abridged, but with some 
original criticism, by Ginguen6, in his Histoire 
LitUraire de V Italic; Comiani, Secoli della 
Letteratura Italiana dopo il suo risorgimento, 
1804, 1813. Sismondi’s LUUrature du Midi 
de P Europe is most valuable, also, in its Italian 
chapters, although those on Spanish and Portu- 
guese literature- touch on subjects less gene- 
rally known. In England, Warton’s History of 
Poetry contains much that bears on our general 
learning ; but leaves us about the accession of 
Elizabeth. 3. According to ages : The work of 
Hallam, which comprehends the literary history 
of Europe from 1400 to 1700, is almost uni- 
versal in its character. Its peculiar excellences 
are a philosophical Bpirit, manliness and can- 
dour of judgment, great Jionesty in the exe- 
cution, and a taste unusually cultivated and 
correct. 

XdthaffOffue (Gr. Xi6ayary6s, bringing stones). 
Medicines supposed to have the power ex- 
pelling calculous znattor from the kidney or 
bladder. 

Xdtharge, Xiythargyrum (Gr. KiOdpyvpos, 
from A I0os t and ipyvpos, silver ; probably from 
its silvery appearance). Fused oxide of lead. 
[Lead.] 

Irfthla (Gr. Ai0e<os, of stone). The oxide of 
lithium (LiO), an alkaline substance, discovered 
in 1818 by M. Arfwedson in a mineral called 
petalite ; it has also been found in a few other 
lapideous bodies such as lepidolite and triphane. 
It is distinguished from potassa and soda by the 
difficult solubility of its carbonate ; from baryta, 
strontia, and lime, by the solubility of its sul- 
phate and oxalate ; and from magnesia by the 
alkalinity of its carbonate. It is the oxide of 
lithium ; the equivalent of which is 7, and that 
of lithia 15. The salts of lithia impart a pecu- 
liar crimson-red colour to the flame. By spec- 
tral analysis traces of lithia appear to have been 
detected in sea-water, and in many mineral 
springs. 

Xitbla Ittloa. [Lepidolite. ] 

XtlthiasU (Gr. from A I0os). The disease of 
stone in the bladder or kidney. 

Xilthlo Acid (Gr. A l$us). The substance 
generally termed uric acid : it forms the com- 
monest variety of urinary calculus. [Uric 
Acid; Calculi.] 

Lithium (Gr. \lOos). This metal (repre- 
sented by the symbol Li and the equivalent 7) 
has been obtained by the electro-chemical 
decomposition of its chloride: it is white, 
softer than lead, fusible at 356°, and volatile 
at a full red heat ; it decomposes water. When 
heated in the air it burns with an intense white 
light, forming lithia. Lithium is the lightest 
known solid; its specific gravity being 0*539, 
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bo that it floats upon naphtha. Carbonate of 
lithia has been used in medicine as a lithon 
triptic, in cases of uric sand and gravel; it 
dissolves uric acid somewhat more freely than 
the carbonate of potash or soda. [LithiaJ 
Xdtl&oeliromatica f Gr. \l9os, and xpuyta> 
colour ). A term appliea to painting in oil upon 
stone, and taking impressions upon canvas. 
Utbooolla (Gr.). A cement for stone-work, 
lithodendron (Gr.). Coral has been thus 
designated, from its frequent arborescent ap- 
pearance. 

Uthodermls (Gr. \td6bepnos, with strong 
skin). A genus of Apodal Echinoderms, in 
the system of Cuvier ; characterised by an oval 
body compressed posteriorly, of which the surface 
is covered with a layer of calcareous granules, 
which form an extremely indurated crust. 

Sittiodomea (Gr. \i0ob6fios, building with 
stone). This term is applied to those bivalves 
which are found in rocks and stoi.es, inhabiting 
cavities, which they form for that purpose. 
A particular genus is called Lithodomus. 

lithofellie Add ( Gr. \i0os, a stone, and 
Lat. fel, gall). A substance obtained by Gobel 
from a Bezoar stone. In 1844, Taylor made 
the curious discovery of the identity of the 
substance constituting the so-called Oriental 
Bezoars , which are probably the intestinal con- 
cretions of a species of antelope, with the acid 
called Mlagic acid , contained, along with tannic 
and gallic acids, in the gall nut. 

lithographic Stone (Gr. Af0os, and ypd$», 
I draw). A limestone splitting into plates and 
slabs of moderate thickness, and having a suffi - 
ciently hard smooth and absorbent surface to be 
adapted for use for lithographic purposes. The 
best of such stones are from the upper oolites 
of Pappenheim and Solnhofen in tho North of 
Bavaria. Very good stones are also obtained 
from the lias in many other parts of Europe, 
and some from beds of other geological periods, 
lithography. [Engraving.] 
lithological (Gr. Af0or, and \6yos). A term 
expressing the stony structure or character of 
a mineral mass. We speak of the lithological 
character of a structure, as distinguished from 
its zoological character. 

llthomarge (Gr. Attos, and Lat. marga, 
marl). Stone-marrow. A hydrous silicate of 
alumina of various colours, -generally associated 
with magnesian minerals. The term has, how- 
ever, been applied by mineralogists to. several 
substances, some of which are mere products 
of the decomposition of other minerals. 

llthontrlptloa (Gr. A ($os, and rp($a>, I rub 
away ). Remedies which are supposed to dissolve 
stone in the bladder, or which prevent the de- 
position of calculous matter in the urine. 

llthontrlptor. An instrument for break- 
ing calculi in the bladder, so as to reduce them 
to small particles which may admit of being 
passed along with the urine, and thus render 
the operation of lithotomy unnecessary. I 

llthophagl (Gr. A/0or, and $4?*, I eat )> 
Molluscous animals which bore into stones. 

[ LlTHODOHES.1 
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llthophytes (Gr. \l9os, and <pvr6r, a 
plant). Polypes which have a stony axis ; as 
distinguished from the Keratophytes, or horny 
polypes. 

lltboriiis (Gr. A/0or, and tpv is, bird). A 
genus of vulturine birds, of which fossil 
specimens are found in the Eocene day at 
Sheppey. 

lithotomy (Gr. XiOoropla). The operation 
of cutting into the bladder for the removal of a 
stone. 

llthotrftty (Gr. \t9os, and Lat. tritus, park 
of tero, 1 rub or wear away). The operation of 
breaking a stone in the bladder into small 
pieces capable of being voided by urino : it is 
effected by the introduction of instruments by 
the urethra, and under skilful management has 
in many instances successfully superseded the 
more formidable operation of lithotomy. 

lltmlc Acid. The chief constituent of the 
ordinary litmus of commerce. 

litmus. A blue pigment obtained from 
various lichens, among which species of RocceUa , 
Lecanora , and Variolaria have been especially 
resorted to ; it is often called tumsol, and yields 
the- dye called archil. Paper tinged blue by 
litmus is reddened by the feeblest acids, and 
hence is used as a test of the presence of acids ; 
and litmus paper which has been reddened by 
an acid has its blue colour restored by an alkali. 
Distinct colouring substances have been ob- 
tained from litmus, such as lecanorine, orcine, 
erythrine, &c. [Lichen.] 

litotes (Gr. \it4ttis, from Ai t6s, plain). In 
Rhetoric, a figure, according to the Greek and 
Latin rhetoricians, in which an affirmative is 
expressed by the negative of the contrary ; it is, 
therefore, a species of irony in the ancient sense 
of the word [Irony], in which less is expressed 
than what is intended to be conveyed to the 
mind of the reader or hearer. Thus, ‘ a citizen 
of no mean city ’ means 1 of an illustrious city.* 
It is a figure constantly employed to soften 
what might otherwise appear obnoxious in self- 
commendation. 

litre. The French standard measure of 
capacity in the decimal system. The litre is a 
cubic decimetre ; that is, a cube, each of the 
sides of which are 3-937 English inches: it 
contains 61*027 English cubic inches. Four 
and a half litres are a close approach to the 
English imperial gallon. 

llttorina (Lat. littus, the seashore). A 
genus of Pectinibranchiate Molluscs of the tribe 
Trochoida ; characterised by its thick shell, of 
which the aperture presents a small angle, and 
is without a ridge. The common periwinkle of 
our coasts (Turbo littoreus, Linn.) is a species 
of this genus. 

liturgy (Gr. \eirovpyla). At Athens, cer- 
tain public services, Derformed by the wealthier 
citizens, were called Liturgies. Among tho 
ordinary liturgies were the Choregia, Lampa- 
dephoria, Hestiasis, &c. ; the extraordinary 
liturgy was the Trierarchia, or the duty of 
equipping and manning ships for the Athenian 
fleet. In later times these services, when too 


383 



LITURGY 

expensive lor one citizen, were performed by 
two, whose partnership was termed SurreXeia ; 
the members in these partnerships for con- 
tributing ships was much larger; and such 
societies iwere also called Symraoriae. On the 
mismanagement of this service, and the reforms 
i ropo*od by Demosthenes, Bee his oration De 
Corond. It is from this term that the English 
him hoy, in its ecclesiastical meaning, has been 
derived ; the sense having-been contracted from 
public ministry or service in general to the 
ceremonies of religious worship. 

Liturgy. The ritual according to which the 
religious services of a church are performed. 
In the writings of the ancients the name is 
restricted to the service of the Eucharist, which 
afterwards came to be distinguished in the 
Western church by the term missa, or mass. 

There still exist in Greek, Latin, and some 
Oriental languages, various rituals according to 
which the Eucharist was celebrated in very early 
ages. Some have supposed that all these may 
be referred to one original liturgy, which may 
have been universally adopted in the primitive 
church. Palmer ( Antiy . voL i. p. 8) conceives 
that the number of original liturgies may be 
reduced to four, but not lower. These he en- 
titles the great Oriental liturgy, the Alexandrian, 
the Roman, and the Gallican ; each of which 
was extensively used from the apostolic age in 
the quarters from which he assigns them their 
names, and became the parents of many other 
rituals, such as were used, with many variations, 
in the different patriarchates of the empire. 

The earliest period at which any liturgical 
forms ware consigned to writing is the end of 
the third or beginning of the fourth century ; 
at least the liturgy called of St. Basil can be 
traced as high as the latter period. This prac- 
tice, also, seems frequently to have been applied 
only to certain parts of the service. We find, 
therefore, great differences in the MSS. which 
now exist ; and it becomes very difficult to as- 
certain what the contents of the primitive 
rituals were, and to trace the periods at which 
many rites and ceremonies have been introduced 
into the service. 

The liturgy of the church of England is a 
liturgy in the wider and more usual acceptation 
of the term, comprehending the whole of the 
various services used on ordinary and extraordi- 
nary occasions throughout the year. For the 
history of this liturgy, see Common Prate n. 
Sec also Asscmanni, Codex Liturgicua ; Mura- 
tori, Liturgia Romana Vetus ; BrefFs Collection 
of JAturgies ; Palmer’s Origincs Liturgicce ; 
Maskell’s Monumcnta Ritualia Anglicana. 

Lituus (Lat.). Among the Homans, a 
crooked staff, resembling a crozier, used by the 
augurs in quartering the heavens. The origin 
of the word is uncertain. 

Lituus. In Geometry, the name given by 
Cotes to a spiral, of which the characteristic 
property is that, the squares of the radii 
vectores are reciprocally proportional to the 
angles which they respectively make with 
a certain straight line OX given in position, 
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and which is an asymptote to the Spiral The 
polar equation is obviously r*0*-a*. It has a 
point of inflexion 
at A correspond- 
ing to the value 
r — OA = a v/2. 

For the properties 
of the lituus, see 
Varignon, Mbn. 

Acad. Paria 1704 ; Cotes, Harmonia Mensura- 
rum , p. 85 ; Peacock’s Examples in the Dijf. 
and Integral Calculus , p. 183 See. 

Liver (A.-Sax. lifere, Ger.-leber). The ris- 
en s in which bile is secreted. It is situated in 
the right hypochondriac region under the dia- 
phragm ; and in the human body is divided 
into two lobes, of which the right lobe is the 
largest. There is between them a smaller lobu- 
lar process, called the Lobulua Spigelii . The 
ultimate arrangement of the different blood- 
vessels of the liver is very peculiar. It has 
been ably investigated by Mr. Kiernan, by whom 
it is described in the Phil. Trans. 

Liver of Antimony. A compound of the 
oxide and sulphide of antimony. The hepar 
antimonii of old pharmaceutical chemistry. 

Liver Ore of Mercury. Hepatic ore. A 
bituminous Cinnabar, or sulphide of mercury, 
from Idria in Carniola. 

Liver of Sulphur. Fused tersulphuret of 
potassium : so called from its liver colour. 

Livery (Fr. livr^e). A word derived, pro- 
bably, from the clothes delivered by masters to 
their servants, in which sense it still continues 
to be used. At tournaments the cavaliers used 
to distinguish themselves by wearing the livery 
or badge of their mistresses; and persons of 
distinction formerly gave liveries to persons 
unconnected with their own household or family, 
to engage them in their quarrels for the time 
being. The liverymen of London are a number 
of men belonging to the freemen of the ninety- 
one companies, which embrace the different 
trades of the metropolis ; and are so called be- 
cause they are entitled to wear the livery of 
their respective companies. By this body are 
elected the common councilman, sheriffs, aider- 
men, and some other superior officers of the 
city ; and, down to the passing of the Reform 
Bill in 1832, they had the exclusive privilege 
of voting at the election of members of parlia- 
ment. 

Xil very of Seisin. In Law, a delivery of 
possession in lands, tenements, and heredita- 
ments, to one that has a right to the same : a 
ceremony at common law used in the convey- 
ance of lands, whereby an estate of freehold 
passes by feoffment. [Feoffment.] 

Living Force or Vie Viva (Lat). In 
Mechanics, the product of -the mass of a particle 
into the square of its velocity. [Force,] 

Livre (Fr. ; Lat libra, a pound)* An 
ancient French coin, which appears as early as 
810 a. d. It wus at first divided into twenty 
solidi, and afterwards into twenty sous. At the 
French revolution the franc was substituted for 
the livro. 
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LftxMnm (Lat lye), A term employed by 
the old chemists to signify an alkaline ley or 
solution. 

Llsard. [Lagebta.] 

Llaadello Flap. A grotip of hard dark- 
coloured sandy or gritty beds readily splitting 
into flag-stones. This group is of considerable 
local importance, and belongs to the Silurian 
Beries developed in South Wales. The flags lie 
near the top of the lower division of the Silu- 
rian rocks, as recognised by Sir R. Murchison, 
passing into the lower subdivision of the Cara- 
doc sandstone, part of which is Upper Silurian. 
The Llandeilo flags are rich in fossils, grapto - 
lit<& being especially abundant in them. They 
also contain valuable metalliferous veins in 
Shropshire. They are represented in France 
by the slates of Angers, and in America by the 
Utica slates. It is chiefly in Wales that they ex- 
hibit that fissile character which has given them 
the name of flags. They afford many stones use- 
ful for paving and other economic purposes. 

Klanoi (Lat. planus, level). Tropical plains, 
continuations northward of the forest plains 
of the Amazons. [Silvas.] Their area is about 
350,000 square miles, and the whole are desti- 
tute of trees. They consist of low table-lands, 
nearly barren for the most part, sloping at first, 
and then ranging at a dead level between the 
Amazons and the Caribbean Sea. Those are 
called the Llanos altos. The larger plains are 
lower, but also nearly barren, the soil being sand 
over calcareous rock without rocks or pebbles. 
Although without cultivation, grasses and a few 
bushes cover parts of these plains. 

Lloyd's List. A well-known periodical 
publication, which contains a full account of 
shipping intelligence. It derives its name 
from Lloyd’s coffee-house, so long celebrated 
as the resort of all classes connected either with 
the mercantile or shipping interest; and its 
importance in supplying full, trustworthy, and 
early maritime information cannot be easily 
overrated. It has been in existence since 1716. 

Loacb. [Cobitis.] 

Load-line. In designing a ship, the load- 
line is the supposed line of deepest immersion 
when she is fully laden. Vessels are usually so 
built that the immersion shall be deeper aft than 
forward. 

Loadstone. [Lodestone ] 

Loam (A. -Sax. lam, Ger. leim, clay). A 
variety of clay in which there is sufficient sand 
and limestone to render it loose in texture and 
well adapted to such crops as require a soil 
in which they can readily expand and assume 
their natural dimensions. The quantity of silica 
which clays are capable of holding mixed up 
with them without losing their peculiar charac- 
teristics is very large, amounting in some cases 
to nearly ninety per cent, of the whole soil. 

Loamy Soil. In the language of practical 
agriculturists and gardeners, is one in which 
clay exists : it is called heavy or light , as the 
day may be more or less abundant ; and sandy, 
gravelly, or calcareous, as these earths pre- 
dominate respectively in the composition. In 
Vol. II. 385 
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general, loamy soils are more fertile than sand 
or chalk ; but the fertility of any soil is always 
to a certain extent relative to the nature of the 
subsoil, and to the local climate. 

Loan* In Finance,* a term employed to 
designate such advances for the purposes of 
national administration as are demanded by 
temporary exigencies. In the middle ages, 
when public credit was low, and the method of 
joint action familiar to modern capitalists, for 
the purpose of contributing to the necessities 
of government by voluntary subscription, was 
unknown, violent means were resorted to in 
order to meet any emergency ; though in gene- 
ral the compulsory contribution was coupled 
with a delusive promise of repayment. Borrow- 
ing was a frequent expedient of government 
before the Revolution; but no effectual guaran- 
tee for the liquidation of the principal sum 
borrowed, or for the punctual payment of 
interest on advancos, was given till after the 
settlement of 1688. Since this time, however, 
it has been found essential to the security of 
government, that trustworthy pledges for the 
guarantee of public debts should be afforded to 
lenders ; and one by one European and otl^er 
civilised communities have entered into obli- 
gations intended to secure public credit, and 
have been constrained more or less exactly to 
keep such obligations. 

In general, loans are negotiated by indi- 
viduals or banking houses, who contract to 
supply the borrowing government with tho 
sum required, either m a variuble quantity of 
money, but a fixed quantity f oi stock, or in a 
fixed sum of money at a varying rate of inte- 
rest. The former is the method which has 
generally been adopted in this country ; tho 
finance minister advertising for tenders of so 
many millions of stock, and trusting that the 
competition of capitalists will raise the per- 
centage paid for the stock to the highest rate 
which the money market will permit Hence 
a large portion of the national debt of tho 
United Kingdom is in effect factitious, the 
nation not having received much more than 
three-fifths of the sum which is taken as tho 
existing indebtedness of the community to its 
public creditor. The question, indeed, whether 
this method of borrowing is ultimately advan- 
tageous or the contrary, is still matter of de- 
bate ; it being urged, on the one side, that the 
extinction of debt is rendered more difficult by 
the creation of so large an amount of factitious 
obligations ; and on the other, that the terms 
on which the loan is procured are always more 
favourable vhen the rate of interest is invariable, 
and the stock therefore uniformly negotiable. 

In most other countries, loans have been 
effected at variable rates of interest. Such a 
method has this advantage, that when public 
credit is high, and capital abundant, it is 
possible to lower the rate of interest- on loans 
already effected, by offering the public creditor 
the choice of repayment, or as an alternative 
a diminished percentage on his capital. Large 
amounts of 6tock in this country have, at 
* CC 
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different periods, been virtually extinguished 
by the possibility which has sometimes occurred 
of offering lower terms to the public creditor in 
consequence of- the price of the stock having 
risen above par. In short, the government has 
been enabled to do that which a mortgagor 
does who, taking advantage of a low rate of 
interest, extinguishes one mortgage, and creates 
another on more favourable terms. 

The government of this country has from 
time to time negotiated loans on the latter 
method. Its first loans were all of such a nature, 
the other system having been adopted after the 
consolidation of the various three per cent, 
stocks in 1752. Still, though the greater part 
of the sum borrowed was funded in perpetual 
annuities at three per cent, (called, by an 
abbreviation of the term used in the Act of 
1752, consols), other portions were created in 
other stocks. For instance, in a loan negotiated 
in 1794, the lender of 100/., in addition to 100/. 
stock in consolidated annuities, received 25/. 
four per cents, and an annuity of 1 Is. 5d . for 
66;} years. The ‘ loyfllty loan ’ of 1797 was nego- 
tiated in a five percent, stock. Ii rarely happens, 
of course, that the lender can, in case of bad 
ftuth on the part of governments, use any means 
in order to compel payment ; but the police of 
the Stock Exchange exercises a powerful control 
over a dishonest administration, by excluding, 
in the case of fraud or repudiation, all the 
transactions of the offending government from 
the open money market. [National Deht.] 

Xioasacese (Loasa, one of the genera). A 
natural order of epigynous Exogens belonging 
to the Cactal alliance, found chiefly in the tem- 
perate regions of America, and distinguished 
by their distinct petals and sepals, their scat- 
tered stamens, their confluent pendulous ovules, 
and albuminous seeds. The principal genus, i 
Loasa, consists of stinging herbs. 

Xobate (Gr. \ofi6s, a lobe). A term applied ! 
by Linnseus to the feet of those birds, as the 
grebe, which were furnished at their sides with 
broad-lobed membranes. 

Xiobby. In a ship, a small cabin adjoining 
the bread-room, and appropriated to the uso of 1 
the surgeon. 

Xiobellaoeoe (Lobelia, one of the genera). 
A natural order of epigynous Exogens of the 
Campanal alliance, especially distinguished by 
its valvate irregular corolla, its syngenesious 
anthers, its stigma being surrounded by. hairs, 
and its two or more celled ovary. They are mostly 
herbs or subshrubs, abounding in various parts 
of the world, in tropical or subtropical climates, • 
and include the important genus Lobelia, many 
species of which have acrid properties, and 
are also used in medicine. One of them, 
L. inflata , , a North American species, called 
Indian Tobacco, is a powerful narcotic poison. 
Its leaves have been used in medicine as an 
expectorant and emetic.. They are said to 
quiet the action of the Heart and relax the 
muscle^ and to be of great use in allaying 
the paroxysms of spasmodic asthma, and as 
a relaxant in hooping-cough. 
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Lobeline. A peculiar acrid oil, contained, 
along with Lobelic acid, in the leaves of the 
Lobelia inflata. 

Xioboftte. A magnesian variety of Idocraso 
from Gokum in Finland. 

Xiobster. A well-known Crustacean, the* 
Palinurus vulgaris of Cnvier. Several species 
are used as food on the Continent, bnt the 
Norway Lobster is the only important one 
brought to the British market. The peculiar 
colouring matter of the shell changes from 
black to red when immersed in boiling water. 

Looal Problem. In Geometry, a problem 
in which the number of given conditions being 
insufficient to determine the position of a point, 
but still sufficient to prevent this position 
from being perfectly arbitrary, the curve or 
surface is required upon which the point must 
be situated. Thus, ( to find all points equi- 
distant from two given fixed points,’ is a local 
problem. The right line which bisects, and is 
perpendicular to the line joining the given 
points, contains all the points required, and 
constitutes the solution of the problem. [I)n- 
TBRMINATE PrOHLEM.] 

Xiocative Case. In Grammar, the case 
expressive of locality. Such a case existed 
originally in all the Aryan languages ; but in 
the later dialectical formations it has been con- 
fused with other cases owing to the similarity 
of the suffix by means of which it was con- 
structed. This suffix in Sanscrit, which re- 
tained the caso in all numbers, is i; and it 
was manifestly the same in Greek and Latin. 
Thus, when our ordinaiy grammars tell us 
that in the phrase, ‘ Rom® vixit/ he livt d at 
Lome, Romae is in the genitive case, they fall 
into the great error of confusing the genitive 
case with the locative Roma-i ■» Romae. Hence 
arises that most confusing and mischievous of 
grammatical rules, which tells the learner that 
position at a place is in Latin to be expressed 
by the genitive singular of the first and second 
declensions of nouns, but by the dative or 
ablative case of the singular number with 
nouns of the third declension, or of the plural 
number of the first. Instead of this rule, which 
has neither rhyme nor reason to recommend 
it, all that is to bo said is that these so- 
called genitives and ablatives are really the old 
locative case, as may be seen by comparing 
Roma-i = Rom®, Abyd-i, Carthagin-e, Athen- 
is, with 2 iraprij , 1aKa/uv~t, *Pk64)va-is, &c. It 
was only in later Latin that the locative as- 
sumed the same form with the genitive, the 
original termination of the latter in the first 
declension being in -as, as shown by the form 
‘ paW- families’; and, indeed, the idea of any 
genitive at all is seemingly of later growth, 
everything that id abstract in language having 
been originally concrete. (Max Muller, Lectures 
on Language, first Bcries, vi.) 

Lock. The Scotch term for Lake [which 
see]. [Lough. ] 

&oobaber Axe. [Battle-axe.] 

Loek (A. -Sax. loc). An instrument com- 
posed of springs and bolts, used for the fasten- 
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rtLg of doors, drawers, chests, &c. A good the hold for the stowage of chain cables and 
lock is a masterpiece of smith’s work, and re- solid Shot, They are centred round the foot of 
quires much delicacy and art in contriving and the mainmast ; that position for these weighty 
varying the wards, bolts, springs, and other objects being found to give the easiest motion 
parts of which it is composed, so as to adjust to the ship as she pitches in a head bos* 
them to the places where they are serviceable, lockjaw. [Tetantjs.] 
and to the various occasions of their use. The Xtocomotton (Lat. locus, a place, and motio, 
structure of locks is so varied, and the number a moving ). Such motion as is attended by 
of inventions of different sorts so extended, change of place in the body which moves, in 
that we cannot attempt to enumerate them, contradistinction to motions which a body may 
Those placed upon outer doors are called stock- have which is stationary. Thus a dock, a mill, 
locks; those on chamber doors are called a lathe moves; but as no change of placaof 
spring-locks ; such as are hidden in the thick- the machine is produced, such motion is not 
ness of the doors to which they are applied, locomotion. A steam engine which being fixed 
are called mortice-locks ; and those that are in its position hhpels other bodies, is a station- 
applied upon the outside of the doors are ary engine; bijt one which travels with the bodies 
called iron rimlocks. The padlock is too well whi&h it drives is Called a locomotive engine, 
known to require description. We here add the jbocomotlve Engine. Any engine which, 
conditions which, according to Mr. Nicholson, being employed to. draw loads in transport 
appear necessary in a lock of the most perfect overland, travels with the load which it draws, 
kind : 1. That certain parts of the lock should Since the improvement and extension of iron 
be variable imposition through a great number railways, this term has been exclusively applied 
of combinations, one only of which should allow to the steam engines by wjlich loads are drawn 
the lock to be opened or shut ; 2. That this last- upon them. Although, Strictly speaking, the 
mentioned combination should be variable at the steam engine by which a ship is propelled is a 
pleasure of the possessor ; 3. That it should locomotive engine, it is not usual to apply that 
not be possible, after the lock is closed and the term to it; Fuch an engine being called a marine 
combination disturbed, for anyone, not even engine. [Steam Engine.] The term locomotive 
the maker of the lock, to discover by any exa~ engine must, therefore, as at present used, be 
mination what may be the proper situation of understood to express the travelling Steam en- 
the parts required to open the lock ; 4. That gine by which trains are drawn on railways, 
trials of this kind should not be capable of History of the Locomotive Engine. — The first 
injuring the lock; 5. That it should absolutely practical application of the steam engine as a 
require no key, and be as easily opened in the locomotive power took place in 1804, on a rail- 
dark as in the light ; 6. That the opening road at Merthyr Tydvil, in South Wales. The 
and shutting be done as easily, and by a pro- engine was constructed by Messrs. Trevithick 
cess as simple, as a common lock, either with ana Vivian, under a patent obtained by them 
or without a key, as maybe desired; 7. That two years previously. This engine, in several re- 
tire 1 keyhole be defended, concealed, or inac- spects, resembled in its form and structure those 
cessible ; 8. That the key may be used by a which have been since used for a like purpose, 
stranger without his knowing, or being able to The early projectors of locomotive engines 
discover, the adopted combination ; 9. That were all impressed with a notion that the ad- 
the key be capable of adjustment to all the hesion of the driving wheels to the rails must 
variations of the lock, and yet be simple ; 10. be insufficient to enable the power applied to 
That the lock should not be liable to be taken these wheels to give progressive motion to the 
off and examined, whether the receptacle be carriage ; and, without thinking it necessary to 
open or shut, except by one who knows the ascertain by actual experiment whether such 
adopted combination. These considerations were really the case or not, they expended 
involve a mechanical problem of great diffi- much ingenuity and capital in devising means 
culty ; but much towards its accomplishment for overcoming this difficulty, which, after all, 
has been effected in various inventions by turned out to be merely imaginary. Engineers 
Bramah, Chubb, Taylor, Hobbs, &c. The were, in fact, impressed with a notion that if 
Romans seem to have known the use of turn- any power compelled the wheels to revolve^ 
biers in their locks, if we may judge from the they would merely slip upon the rails, and that 
specimens from Pompeii. the carriage or engine would remain stationaiy. 

Lock. That part of a musket or fowling- To provide against this, Messrs. Trevithick and 
piece which has to do with the ignition of the Vivian proposed to make the extend rims of the 
charge by percussion. wheels intended for common roads, rough and 

Lock. In internal Navigation, the part of uneven, by surrounding them with projecting 
a canal included between two floodgates, by heads of nails or bolts, or by cutting transverse 
means of which a vessel is transferred from a. grooves in them. Seven years afterwards Mr. 
higher to a lower level, or from a lower to a Blenkinsop, of Leeds, obtained a patent for a 
higher. It is also applied to the contrivance method of surmounting this imaginary difficulty 
by which vessels are maintained at the level by the substitution of a rack rail for the ordi- 
of high tides in harbours exposed to variations nary smooth rail, and constructing teeth on 
of level. [Canal.] the driving wheels to woik ip the teeth of this 

“ " On Shipboard, compartments of rack. Various other ingenious contrivances 
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iuced for the same pur- 1 
pose until about the year 1814, when expe- | 
rience at length forced upon engineers the 
knowledge of the fact, that the adhesion of the 
tires of the wheels with the rails was amply 
sufficient to propel the engine, even when draw-" 
« ing a great load after it 

The next stimulus which the progress of this 
invention received arose from the project of 
constructing a railway between Liverpool and 
Manchester, for the purposes of a general 
traffic. When this project was undertaken, it 
was, not decided what moving power was most 
eligible — whether horse power, stationary 
steam engines, or locomotive engines ; but the 
first, for many obvious reasons, was soon re- 
jected, in favour of one or other of the last two, 
and after an elaborate enquiry the decision of 
the directors was given in favour of locomotive 
power. Prizes were therefore proposed to be 
given, under certain stipulations, to those who 
would construct the most effective locomotive 
engines for the purposes of the road. 

This proposal produced, as was anticipated, 
much competition ; and the spirit of emulation 
being roused, a trial was appointed, which took 
place on the railway in October 1829. Engines 
of several forms were produced ; and the prize 
was awarded to one, called the Rocket , con- 
structed by Mr. Robert Stephenson, the son of 
Mr. George Stephenson, the engineer of the rail- 
way. (Jeaffireson and Pole, Life of Robert Ste- 
phenson.) In the first trial, this engine attained 
the then astonishing speed of twenty-nine miles 
an hour; and when, unhappily, at the cere- 
mony of the opening of the railway, the acci- 
dent occurred which deprived the country of 
Mr. Huskisson, his wounded body was con- 
veyed, by the same engine, a distance of about 
fifteen miles in twenty-five minutes, being at 
the rate of thirty-six miles an hour. This en- 
gine, which involved in its construction all those 
mechanical arrangements to which the extra- 
Fig. 1. 
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one eild, and the fife box B at the othef. This 
box is surrounded with a hollow casing, which 


Fig. 2. 



ordinary speed and power of the locomotive 
engine of the present day are due, is repre- 
sented in elevation in fig. 1 ; and a cross sec- 
tion of the boiler and furnace is represented 
in fig. 2. It is supported on four wheels, the 
weight being principally thrown on the larger 
pair worked by tjje engine. The boiler is a 
cylinder 6 feet long, huving the chimney at 
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co mm unicates with the bot- 
tom of the boiler by a tube 
C, and with the top by a 
tube D. The water in the 
boiler, therefore, flows into 
the casing, and fills it to the 
same level as that Which it 
has in the boiler. When the 
engine is at work, the boiler 
is kept about half filled with 
water, and, consequently, the casing round the 
furnace is completely filled. Steam is abun- 
dantly generated in thiB casing, exposed as it 
is on every side to the radiant heat of the fire ; 
this steam rises in bubbles, and passes through 
the tube D into the boiler. The lower part of 
the boiler is traversed by a number of copper 
tubes, the ends of which appear in fig. 2. The 
flame and heated air proceeding from the burn- 
ing fuel pass through these tubes', and, after tra- 
versing the whole length of the boiler, escape 
into the chimney, imparting, on their passage, 
heat to the water in the boiler. The necessary 
draught through the furnace is maintained by 
causing the cylinders to discharge the waste 
steam into a pipe, which is presented up the 
chimney, and is called the blast pipe. There are 
two cylinders placed outside the engine, on 
either side of it, as represented in fig. 1 ; these 
arc placed in a diagonal position, and their rods 
move in guides ; the end of the pif-ton rod is 
connected with one of the spokes of the wheels’* 
by a connecting rod, and the piston, as it is 
driven by the steam in each direction in the 
cylinder, causes the wheels to revolve. 

The circumstances in this mechanical ar- 
rangement, on which the rapid production of 
steam depends, are twofold; first, the exten- 
sive surface exposed to the radiant heat of the 
fire, by the casing surrounding the fire box, and 
by the tubes, twenty-five in number and only 
three Ruches in diameter, by which the flame 
and heated air are conducted through the 
boiler from the fire box to the chimney ; and 
secondly, by the powerful draught maintained 
in the furnace by the current of steam con- 
stantly discharged up the chimney. It has 
been mainly by bringing these principles more 
fully into operation, that all the improvements 
since made in the locomotive engine have been 
effected. 

Having thus briefly sketched the history of 
the locomotive engine, we will now give a 
description of such a machine in one of its most 
common forms. 

Description of the Locomotive Engine . — A 
longitudinal vertical section of a locomotive 
engine is represented in fig. 3 ; and a plan of the 
working machinery, including the cylinders, 
pistons, eccentrics, &c., which are under the 
boiler, and by the operation of which the 
engine is driven, is represented in fig. 4. 

The boiler, as has been explained in the 
engines already described, is a cylinder placed 
upon its side; the fire box consists of two 
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curings of metal, one within the other, bolted 
together by stays, represented at k ; the fire 
grate is represented at D. The fire door is 

Fig. 8. 



represented at g, opening upon the platform 
where the engineer stands. It will be per- 
ceived in the seel ion fig. 3, as well as in the 

Fig. 4. 



plan fig. 4, that the fire box is on every side 
surrounded by the water contained between the 
two casings, the level of the water in the boiler 
being above the roof of the fire box. The tubes 
by which the flame, and the products of com- 
bustion. are drawn from the fire box into the 
smoke box, are represented at E, fig. 3. The 
smoke box containing the cylinders and blast 
pipe, and supporting the chimney, is repre- 
sented at F. In the engine from which this 
drawing was taken, the boiler is a cylinder 7 A 
feet long and 3J feet diameter: it is clothed with 
a casing of wood, represented at a, and bound 
round by iron hoops screwed together at the bot- 
tom. Wood being a slow conductor of heat this 
covering has the effect of keeping the boiler 
warm and checking the condensation of steam. 

The external casing of the fire box, B B, is 
nearly square in its plan, as seen in fig. 4, 
being 4 feet wide, and 3 feet 7$ inches long; 
it is constructed of wrought-iron plates, and 
descends two feet below the boiler, as seen 
in fig. &; the top being semi-cylindrical, of a 
diameter greater than that of the boiler, and 
eoncentrieal with it The inner casing, kk, fig. 
4, is similar in shape to the external ; but it is 
lower, and flat at the roof, as Been in fig. 3. 
The space between the two casings is from 3 to 
4 inches in width. This internal fire box is 
made of copper plates. 

As the top of the fire box would be liable to 
be destroyed by the action of the fire if the 
level of the water in the boiler were suffered to 
fall below it, so as to leave it uncovered, a 
leaden plug m is inserted in it, which would 
melt out before the copper would become inju- 
riously heated, and the steam rushing out at 
the aperture would cause the fire to be extin- 
guished. The tubes E, which serve to conduct 
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the flame through the boiler to the smoke box, 
are made of the best rolled brass, j^th of an 
inch thick, and If of an inch in external, 
diameter; they are 124 in number, and the 
distance between tube and tube is J pf an inch. 
The tubes act as stays, connecting the ends of 
the boiler to strengthen them; bet besides 
these there are rods of wrought iron, repre- 
sented at o, fig. 3, which extend from ena to 
end of the boiler, above the roof of the fire 
box. The smoke box F» containing the cylin* 
ders, steam pipe, and blast pipe, is 4 feet wide, 
and 2 feet long ; it is formea of wroqght-iron 
plates, riveted* m the same manner as those of 
the fire box From the top of the smoke box, 
which* like the firt box, is semi-cylindrical, 
rises the chimney G, 15 inches diameter, made 
of i-inch iron plates, riveted and bound round 
Jby hoops. Near the bottom of the smoke box 
the working cylinders are placed side by side, 
in a horizontal position, with the slide valves 
upwards, as seen in fig.. 4. 

At the top of the external fire box, fig. 3, a 
circular aperture is formed 15 inches in dia- 
meter; and upon this aperture is placed the 
steam dome, T, 2 feet in height, and secured to 
the aperture by nuts. The steam dome is 
made of brass nearly half an inch thick. A 
funnel-shaped tube d, with its wide end up 1 - 
wards, is flanged upon the side of the great 
steam pipe S, and is carried upwards so that 
its mouth is near the top of the steam dome T. 
In order to pass into the steam pipe 8, the 
steam which fills the upper part of the boiler 
A must ascend into the steam dome and enter 
the funnel d, as indicated by the bent arrow in 
fig. 3. This arrangement prevents, in a great 
degree, the effect ot priming, by which word is 
expressed technically the spray of water which 
rises from the water of the boiler, and is mixed 
with steam in the upper part of it: as the 
steam ascends into the steam dome this spray 
falls back, and nothing but pure steam enters 
the funnel d. , The wider part of the great 
steam pipe S is flanged, and screwed at the 
hinder end to a corresponding aperture in 
the back of the fire box, where the engineer 
stands ; this opening is covered by a circular 
late, secured by screws, having a stuffing 
ox in its centre, of the kind used for the 
piston rods of steam cylinders. Through this 
stuffing box the spindle or rod o' of the 
regulator passes ; and to its end is attached a 
winch A, by which the spindle o' is capable of 
being turned. To the other end of this spindle 
at e is attached a plate, which moves upon 
apertures formed in the cover of the end of the 
great steam pipe S; so that, by turning the 
winch h more or less, this plate e may be 
removed more or less from over the openings; 
and thus the steam may be allowed to enter 
the steam pipe S from the steam dome T in 
greater or less quantity, or may be shut off 
altogether. The steam pipe S being enclosed 
within the boiler, is maintained at the same 
temperature as the steam in the boiler; and 
therefore the steam, in passing through it, is 
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not liable to condensation. The steam pipe, ! the pistons is communicated by the piston nods 
passing through the tube plate at the front of Y, fig. 3, the cross heads of wbiA more in 
the boiler, is turned down at right angles in the guides, to the connecting rods B, which are 
smoke box, where it is divided into two branches, attached to the crank pins of the working axle 
one being conducted to each of the valve boxes C ; so th^t, as the piston rods are driven back- 
of the cylinders. The lower ends of these wards and forwards in the flinders, the work- 
branches are flanged to the valve boxes at the ing axle is made to revolve. This axle has the ■ 
ends of the cylinders nearest to the boiler : by driving wheels of the locomotive fixed upon it, 
these pipes the steam is conducted into the and the engine is impelled forward upon the 
valve boxes, or steam chests, from which it is railway as the wheels revolve, 
admitted by slide valves to the cylinders to The method by which the Aides are made to 
work the pistons On the upper sides of the govern the admission and escape of the steam 
qylinders are the valve chests TJ, communi- to and from the oy linden is nearly the same as 
eating with the passage m, fig. 4, leading to the in the steam engine used for the general pur- 
back of the cylinder, n leading to the front, and poses of manufacture ; and for a general de- 
o leading through the side pipe P to the blast scription of the method, see Steam Engine. 
pipe. These openings are governed by a slide, Meanwhile, it may be hero briefly stated, that 
so that, Vhen steam is admitted through m, the this is effected by two circular plates called 
communication shall be opened between n and o. eccentrics, fixed at EE, fig. 4, on the great 
Thus, when steam is admitted to the back of the working axle. These eccentrics are circular 
cylinder, the steam from the front will flow plates or rings, foamed upon or attached to the 
from n, through o, into the blast pipe. When axle so as to revolve in their own plane, fbrm- 
the piston reaches the front of the cylinder, ing, in effect, a part of the axle itself ; but they 
then the slide opens a communication between are so placed that their centres do not coincide 
» and the steam pipe, and between m and o. with the centre of the axle, and consequently. 
Thus steam will be admitted to the front of as they revolve with the axle, their centres are 
the cylinder, while the steam from the back will alternately thrown backwards and forwards, as 
escape from m, through o, to i he blast pipe. In they pass on the one side or the other of the axle, 
this way, by the alternate shifting of the slide. These circular plates are surrounded by rings, 
steam is admitted alternately to each end of the within which they revolve, but which do not 
cylinder, and allowed to escape from the other ; revolve with them. These rings are alternately 
end, and the alternate motion of the piston in thrown backwards and forwards, by the play 
the cylinder is thereby maintained. The pistons of the eccentrics; and to these rings are attached 
used in locomotive engines are of the kind called rods e e, which communicate motion to the arms 
metallic pistons, and, from their horizontal which drive the rods of the slides. Thus the 
positron, they have a tendency to wear an- alternate motions of the eccentrics backwards 
equally in the cylinders, their weight pressing and forwards 'proceed from the working axle, 
them on one side only ; bnt, from their small produce a corresponding backward and forward 
aim, this effect iB found to be imperceptible motion in the siidesp-and thereby govern the 
in practice. The cross pipe P' f which cojn- admission and escape of the steam to and from 
municates with the eduction passage o, in each the cylinders. When it is required to reverse 
of the valve boxeB, has an opening in the the motion of the engine, i.e. to make it move 
centre presented upwards, as seen in fig. 4. To backwards, the motion of the slides, and there- 
this opening is flanged the base of the blast fore the positions of the eccentrics on the work- 
pipe It, fig. 3, which rises in a direction slightly ing axle, must be the contrary of that necessary 
curved, and has itB mouth presented upwards in to produce a progressive motion. Sometimes 
the centre of the chimney G. The steam whioh this is effected by shifting the position of the 
ia discharged at eaeh stroke of .the pistons from eccentrics on the working axle; but more 
the cylinders passes through this pipe, and commonly it is effected by a second pair of 
up the chimney by puffB. When an eccentrics, represented at F F, fig. 4, placed on 
_ is moving slowly, these puffs are die- the axle in a position contrary to the others, 
tinedy audible, resembling the coughing of a When the engine is driven backwards the 
hone ; but when at full speed, they succeed eccentrics E E are thrown out of gear, and 
each other so rapidly that the ear can scarce- the eccentrics F F are brought into action, 
ly distinguish their intervals. This stream As all the moving parts of the engine require 
of waste steam, continually rushing up the to be constantly lubricated with oil, to dimmish 
chimney, maintains the necessary draught the friction and keep them cool, oil cups for 
in the fireplace; the upper current thus pro- this purpose are fixed upon them. In some 
dneed in the funnel % a corresponding engines tnese oil cups are attached separately 
current into the smoke box F, through the to all the moving parts: in others they are 
tubes E; and there ia this excellence in the placed near each other in a row on the side of 
arrangement, that the force of the draught in the boiler, and communicate by small tubes 
the chimney, being proportional to the quantity with the several parts to be lubricated, 
of steam produced, must be therefore proper- The tender is a carriage attached behind the 
tkmal to the quantity of fuel necessary to be engine, and dose to it, carrying coke for the 
consumed. supply of the furnace, and a tank containing 

The form of the steam thus impressed upon water for the boiler. The feed for the boiler 
*90 
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is conducted through a curved pipe proceeding 
from the tank, and carried first downwards, 
and afterwards in a horizontal direction, as 
represented at K, fig. 3, under the. boiler. It 
communicates with a forcing pump, which is 
worked by an arm driven by the cross head of 
the steam piston. By this pump water is con- 
stantly fenced into the boiler, so long as the 
pump is kept in communication with the tank ; 
and this communication* may be opened or 
cut off by a cock l, governed by the engineer. 
As the feed of the boiler by the introduction of 
cold water checks the activity of the evapo- 
ration, it is the custom not to feed the boiler 
regularly and constantly, but to throw on the 
feed when the work on the engine is light and 
the consumption of steam small, and to shut it 
off when much steam is required. The cir- 
cumstances of a railway naturally suggest this. 
When the engine is ascending an incline all the 
steam which the boiler is capable of producing 
is required, and therefore the activity of the 
boiler is stimulated by shutting off the feed ; 
but in descending an incline less power is re- 
quired, and the feed is put on. 

Express Locomotive Engines . — The exigent 
demand for speed arising out of the competition 
of the rival gauges and the establishment of 
express trains, has caused engines of a much 
more powerful class to be introduced since the 
first edition of this work was published. An- 
nexed we give examples of this class of 
engine, being the express engine designed 
by Mr. Gooch for the Great Western Railway 
(fig. 6), and Crampton’s express engine (fig. 6) 
applicable to the narrow gauge. These engines 
were both displayed at the Great Exhi bition’ 
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of 1861. The cylinders of Gooch’s engine 
are each 18 inches in diameter and 2-1 inches 
stroke; the driving-wheels are 8 feet in dia- 
Fig. 6. 



meter; the fire-grate contains 21 square feet of 
area ; the heating surface of the fire box is 163 
square feet There are in all 300 tubes of 2 
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Inches diameter, giving a surface in the tubes 
of 1,799 square feet*, die total heating surface, 
therefore, is 1,952 square feet Mr. Gooch 
states that an engine of this class will evaporate 
from 300 to 360 cubic feet of water in the hour, 
and will convey* a load of 236 tons at a speed 
of 40 miles an hour, or a load of 181 tons at a 
speed of 60 miles an hour, The weight of this 
engine empty is 31 tons ; of the tender 84 tons ; 
and the total weight of the engine when loaded 
is 60 tons. 

Traction on Bonds and Railways . — The 
tractive .force requisite for drawing carriages 
over well-forined and level common roads is 
about l-36th of the load at low speeds. The 
tractive force requisite for drawing carriages 
upon railways is about 1 -300th of the load, or 
about 7j lbs. per txm at low speeds ; but in the 
case of veiy well formed railways the force 
necessary for traction re less than this. The 
resistance, however, increases very rapidly with 
the speed of the train ; and Mr. Gooch has 
ascertained experimentally that it requires a 
power of 1,018 horses to be developed in the 
cylinders to give to a train weighing 149J tons 
a speed of 61 '3 miles an hour. Of this power 
796 horses are expended in propelling the train, 
and the residue is expended in overcoming the 
resistance of the blast-pipe, or, in other words, 
in blowing the fire. The evaporative power of 
a locomotive boiler varies as the fourth root of 
the speed. 

locomotive Power. This term denotes, 
in contradistinction to stationary power, any 
kind of moving power applied to the transport 
of loads on land, and travelling with the load 
which it draws. Horses employed to draw 
carriages or carry loads are locomotive powers. 
[Locomotive Engine.} 

Loeullcftdal (a word coined from the Lat. 
loculus, a cell, and cieo, to move). In Botany, 
that mode of dehiscence which consists in the 
ripened carpels splitting through their backs. 

Loculus (Lat. ). In Botany, a cell or cavity. 
The term is usually applied to the cells of the 
ovary. 

Locum Tenon* (Lat holding a place). A 
term denoting a deputy or substitute ; the French 
form of the phrase is Lieutenant [which see]. 

Loons (Lat place). In Ancient Geometry, 
a line, right or curved, every point of which 
satisfies given conditions. [Local Problem.] 
Thus the locus of a point equidistant from two 
given fixed points A and B is the right lino 
which bisects AB perpendicularly. 

When the locus of the variable point was a 
straight line or a circle, it was called by the 
ancient geometers a plane locus ; and when it 
was one of the conic sections, a solid locus . 

Plane loci formed a branch of the an- 
cient analysis which, according to the account 
of Pappus, was treated of by Apollonius in 
two books which hAve been lost They were 
partly restored by Schooten, a Dutch geometer, 
who flourished in the seventeenth century, 
and by Fermat ; but afterwards in a complete 
manner by Dr. Htmson of Glasgow, whose 


LOCUST LOESS 

treatise De Loots Plants , published in 1749, is flowers. The grasses afford examples. Each 
a model of geometrical elegance. The prin* part of the inflorescence so arranged is called a 
cipal propositions may be found in Leslie’s locmta , the structure of which is as follows : at 
Geometrical Analysis* the base Sari wo opposite empty bracts called 

In Modern Geometry, the term locus is used glumes , one of which is attached to the rachis 
more generally, to indicate, not only the curve a little aboye the base of the other ; above the 
described by a variable point, but also the but- glumes are several florets sitting in denticula- 
fhce generated by a variable curve. Thus the tions of {he rachis ; each of these consists of one 
locus of a right line which rests upon three bract called a pale, sometimes with the midrib 
fixed right lin es, not in the same plane, is a quitting the lamina' a little below the apex, and 
hyperboloid of one sheet. Envelopes, again, elongated into a bristle ; and of another bract 
may be regarded as the loci of' their Charao facing the first, with its back to the rachis, 
^Eristics [which see]. bifid at the apex, with no dorsal vein, but with 

The locus of an equation , in algebraic geo- its edges indexed, and a rib on each side at 
metiy, is the curve or surface upon which are the line of inflexion ; and, lastly, within these 
Situated all the points whose coordinates satisfy pales are situated two extremely minute fleshy 
that equation. In thin manner, loci are distin- scales ( lodicvla ), which are sometimes connate, 
guished into orders ; the order of a locus being and stand at the base of the sexual organs, 
simply the degree of the corresponding equation. Lode (A.-Sax. laedan, to lead). The tech- 

Loouat (Lat. locusts). The common name meal Mining term for a metalliferous or ore- 
of a species of insects, forming a group or sub- producing mineral vein. In mining districts 
genus of the GryUus of Linnseus. They have ore occurs either in mineral veins or in beds, 
coloured elytra, and large wings, disposed when If in the former, the veins are almost inva- 
at rest in straight fhn-like folds, as in other riably found to have one of two or three 
Orthoptera, and frequently exhibiting bright principal directions, being either nearly par- 
blue, green, or red colours. The thorax is allel to the axis of elevation of the district, 
capacious, to afford room for the powerful at right angles to that direction, or making 
muscles of the wings, and is marked in many an angle of 4 5° with it. The first series are 
species with one or more crests or wart-like generally called by miners right-running veins 
prominences. The locusts fly by starts, but or lodes ; the second are cross courses ; and the 
frequently rise to a considerable height. Cer- third contra lodes, sometimes called counters . 
tain species, called mgratory locusts , unite in Lodes differ almost without limit, in length, 
incalculable numbers, and emigrate, resembling width, and depth, and also in the nature of 
in their passage through the air a dense cloud : their mineral contents. [Mineral Veins.] 
wherever they alight, all signs of vegetation X*odesman (A. -Sax. lad-man, a leader). A 

quickly disappear, and cultivated grounds are pilot for harbour and river duty, 
left a desert But the mischief does not end lodestar (Icelandic leidar-stiema, leading 
here ; for when dead, the mass of decomposing star). A name for the pole star! 
bodies is so great that the air becomes poisoned Lod^stone. The name given to magnetic 
by the fetid exhalations. The second chapter of iron-ore when endowed with magnetic polarity ; 
Joel gives a powerful description of the dovas- in which case it constitutes the native magnet 
tation committed by these destructive insects, or lodes ton a [Magnetite.] 

M. Miot, in his translation of Herodotus, Z>odge. [Freemasonry.] 

has given it as his opinion, that the heaps of lodgement (Fr. logement). In Fortifica- 

bodies of winged serpents which that historian tion, an intrenchment hastily thrown up on a 
states that he saw in Egypt, were nothing more captured breach or outwork, in order to main- 
than masses of this species of locust. These tain the position against recapture, 
insects are eaten in various parts of Africa, Lodkmla. In Botany, a term given by 
where the inhabitants collect them both for Palisot de Beauvois to the two minute colour- 
home consumption and for commerce. They less fleshy hypogynous scales which are si- 
take away their elytra and wings, and preserve tuated beneath the ovary of grasses, 
them in brine. One species ( Acridium migra - Xtodoloea. The Coco de Mer or Double 

torium, Latr.) occasionally commits devasta- Cocoa-nut, L. SeeheJlarum, belongs to this gemra 
tions in the south of Europe and Poland ; and of palms, which is found only in the Seychelles, 
stragglers- have occasionally reached our own ana is there so rare as to have been in danger 
coasts'. In the United States, the term locust of extinction through the reprehensible practice 
is applied to a species of Cicada, which by their of cutting down the trees for the Bake of the 
numbers and voracity are almost as destructive nuts. These great hard black two-ldbed nuts 
as the true locusts of .the Old World. _ are very singular objects. The trunk is set in 
Leeut-tree. The Ceratonia Skliqua. The a very curious socket-like case, 
name is also sometimes applied to the Robinta Loess. A local deposit of fluriatite origin, 
Pseud-Acacia. consisting of a finely comminuted sand or 

Loeosta (Lat ). In Botanv, a term ap- powdery loam of yellowish grey colour. This 
plied to that form of spike which consists of sand is chiefly argillaceous matter, with about 
flowers destitute of calyx and corolla, the place fifteen per cent, of carbonate of lime and as 
of which it occupied by bracts, and has a much quartzone or micaceous sand. It often 
flexuosc rachis that does not foil with the contains hard calcareous concretions in parallel 
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It 18 rrn solidified, and easily washed 
away. It contains land shells, and sometimes 
freshwater species. Succinea elongate is charac- 
teristic of it. It rarely shows signs of stratifica- 
tion, being perfectly homogeneous. It chiefly 
occupies the valley of the Rhine, and is newer 
than any regularly deposited rock in the district. 
It is sometimes seventy feet thick. . Near B&Ie 
it caps hills 1,200 feet above the sea. 

Log, Log-line. In Sea language, the log 
is a piece of wood, in the form of a sector of a 
circle (usually a quadrant) of five or six inches 
radius. It is about a quarter of an inch thick ; 
and so balanced, by means of a plate of lead 
nailed to the circular part, as to swim perpen- 
dicularly in the water, with about two-thirds 
immersed under the surface. The log-line is a 
small cord, one end of which is fastened to the 
log, while the other is wound round a reel in 
the stern part of the ship. The log thus poised 
keeps, in theory, its place in the water, while the 
line is unwound from the reel as the ship moves 
through the water; and the length of line 
unwound in a given time gives the rate of 
the ship’s sailing. This is calculated by knots 
made on the line at certain distances, while the 
time is measured by a sand-glass of a certain 
number of seconds. In order to avoid calculation, 
the length between the knots is so proportioned 
to the time of the glass that the number of knots 
unwound while the glass runs down shows the 
number of miles the ship is sailing per hour. 
Thus, suppose the glass to be a half-minute 
one, it will run down 120 times in an hour. 
Now, distances by sea are reckoned by nautical 
miles of 60 to a degree; so that each mile 
contains about 6,100 feet, the 120th part of 
which is about 51 feet. If, therefore, the knots 
(which are pieces of coloured cloth) are fastened 
to the log-line at distances of 61 feet., the 
number of knots unwound from the reel in half 
a minute is the number of miles the ship runs 
in one hour. If the glass runs down in less 
than half a minute, the intervals between the 
knots must be diminished in proportion. The 
first knot is placed about five fathoms from 
the log, to allow the latter to get clear of the 
ship before the reckoning commences ; and the 
part of the line between the lead and the first 
knot is called the stray -line. The action of 
the log is uncertain, currents and other con- 
tingencies affecting it. More complicated logs 
are often used, 'much themselves register the 
rate, direction, &c. The log is heaved hourly 
in men-of-war, and'every two hours in merchant- 
vessels, the particulars being each time entered 
in the ship’s log-book. 

Logan Stones or Looking Stones. 

The name given in Cornwall and elsewhere to 
blocks of stone so exactly balanced on three 
points of the solid rock below, that a slight 
effort will move them, although their weight 
may amount to many tons. These are pro- 
bably natural, and may have been either 
dropped by ice that has floated over or moved 
upon the surface during the glacial period, or 
so shaped by the effect of weathering. 
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Loganlaoeee (Logania, one of the genera). 
An important natural order of perigynous Exo- 
gens, belonging to the Gentianal alliance ; in 
which it is distinguished by having opposite 
leaves and intervening stipules. The order is 
mostly tropical, and includes several genera, the 
most important of which is Strychnos, which 
contains the Poison Nut, 8. nux vomica ; the 
Tieut6, S. TieutS ; the Woorali, 8. toxifera ; and 
the Clearing Nut, S. potatorum. The Spigelias 
and Potatias are also active plants. Strychnos 
pseudoquina is, however, said to be the best 
febrifuge in Brazil. 

Loganlte. A hydrated silicate of alumina, 
magnesia, and protoxide of iron, occurring in 
the Laurenti&n limestones of Canada, and 
named after Sir W. E. Logan. 

Logarithm (Gr. \6yos, a proportion, and 
hpi6fi6s, number). Every number may be re- 
garded as a power of another given invariable 
number or base. The exponent of that power 
is said to be the logarithm of the number to that 
base. Thus 10 being the base, the logarithm of 
1,000 is 3, and generally if »=a*, x is the 
logarithm of the number n to the base a, 
or symbolically j-=log R n. Since 1 =a® and 
a » a 1 , we at once conclude that the logarithm 
of 1 is 0 in every system of logarithms, and 
that 1 is always the logarithm of the base 
itself. If jcj, x 2 , be the respective logarithms 
of any two numbers n lf n 2t and a the base of 
the system, we have by definition 

n^a 1 , n 3 = a , 

and hence 


whence 


n x n 2 = a'i+*3 




that is to say (1) the logarithm of the product 
of two or more numbers is always equal to the 
sum of their logarithms ; similarly, since 



it follows that (2) the logarithm of the quotient 
is the excess of the logarithm of the dividend 
over that of the divisor. Lastly, since n 1 m = a m *i, 
whether m be integral or fractional, we conclude 
that (3) the logarithm of any power of a number 
is the product of the logarithm of the number 
and the exponent of the power, and (4) the 
logarithm of any root of a number is obtained 
by dividing the logarithm of the number by 
the index of the root. 

By means of a calculated table of logarithms, 
therefore, the operations of multiplication, divi- 
sion, involution, and evolution, may be replaced 
by the simpler operations of addition, subtrac- 
tion, multiplication, and division. Hence the 
great utility of logarithms in numerical compu- 
tations. The system of logarithms in general 
use is that known as Briggs’s system, which 
corresponds to the base 10. The advantages 
of the system will be manifest on observing 
that the logarithm^ of any two numbers which 
differ only m the position of the decimal point, 
have the s&mo decimal part or inantissa, and 
I merely differ in their integral' parts or oharac - 
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teristics , which latter can be easilv supplied, so 
that the tables need only contain the several 
mantissee. Thus, 

log 7359-4-lpg (10* x 7*3594 ) f= 3 + log 7 3594. 


Now 7 3594 being between 1 and 10, its loga- 
rithm will be between 0 and 1, and will conse- 
quently have the characteristic 0 ; it .is in fact 
0*8668424. Lop 7359*4, therefore, will have 
the same mantissa with the characteristic 3, 
which is obviously the number of places to the 
left of the units place at which significance 
begins in the number 7359*4. Again, since 

•0073594*11^--, 

1000 * 

log (0*0073504) = 0*8668424-3. 


This result, which is in reality negative, is 
usually written thus 3 ; 8668424, the mantissa, 
for obvious reasons, being preserved positive, 
and the characteristic alone made negative ; 
the latter, it will be observed, indicates that in 
the number 0*0073594 significance begins three 
places to the right of the units place , whence is 
manifest the very simple rule for supplying the 
characteristic of the logarithm. [Significant 
Digits.] 

When a table of logarithms has been calcu- 
lated to any base, logarithms to a different base 
can be obtained from it by mere multiplication 
by a constant factor. Thus c= 2*7 1828 18284 . . . 
being the base of the natural or Napierian 
system of logarithms [Exponential Skuixs], sc 
the natural, and £ the common logarithm of one 
and the same number, wc shall have the relation 
r s *10*,bolh these quantities being equal to 
the number in question. Taking the natural 
logarithms of these equals, we have 

j={ logJO orf=^ 1() X. 

This number 

_J_ = 0-4312944819, 

log.10 

by which natural logarithms must be multiplied 
in order to obtain common logarithms, is called 
the modulus of the latter system. 

A convergent infinite series, by means of 
which natural logarithms, and hence all others, 
may be calculated, is, 


1 + x\ 
l~a*/ 




3 


- + &c. 




the manner in which it is obtained is explained 
in all text-books. [Exponential Series.] 
Logarithms were invented by Lord Napier, 
baron of Merchiston in Scotland ; and made 
known in a work published by him in 1614, 
under the title De mirifici Loganthmorum 
Canonis Construct tone. Henry Briggs, a con- 
temporary of Napier, and professor of geometry 
in Gresham College, constructed another system, 
having for its base the number 10, which, 
corresponding with our system of numeration, 
is much more convenient for the ordinary 
purposes of calculation. Briggs calculated the 
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logarithms to 14 places, besides the index, of 
all numbers between 1 and 20,000, and between 
90,000 and 100,000, and published them in 
his Arithmetica Logarithmica in 1624. Arian 
Vlacq, a native of Holland, computed the 
logarithms of the numbers from 20,000 to 
90,000, and thus completed what had been 
begun and partly accomplished by Briggs ; but 
he reduced the tables to t 10 decimal places. 
Vlacq’s Arithmetica Logarithmica was pub- 
lished at Gouda in 1628, and contained the 
logarithms of all numbers from 1 to 100,000, 
calculated to 10 decimals; as also the loga- 
rithms of the sines, tangents, and secants of 
every minute of the quadrant. Vlacq after- 
wards, in 1633, published another most valua- 
ble work, his Trigonomttria Artificiahs, con- 
taining the logarithmic sines, cosines, tangents, 
and cotangents for every ten seconds of the 
quadrant, calculated from the natural sines, &e. 
of the Opus Palatinum of Rheticus. In the 
same year another work of the same kind, the 
Trigonometria Britannica , was published at 
Gouda, containing the logarithmic sines and 
tangents for the 100th part of every degree of 
the quadrant, together with a table of natural 
sines, tangents, and secants. These liad been 
computed by Briggs. 

Logarithms being of constant use in astrono- 
mical and trigonometrical calculations, the 
tables which have been published are very 
numerous. The most complete are those of 
Vlacq, already mentioned, to ten decimal* *, 
but they are very scarce, and can with difficulty 
be procured. There is an edition of them by 
Vega, 1797, also scarce. Gardener’s Logarithms, 
printed in 1742, in 4to., and another edition of 
them at Avignon in France in 1770, are to seven 
decimals. Callet’s Logarithms, in 8vo., like. 
Gardener's, contain the logarithmic sines, &c*. 
for every 10 seconds. Taylor’s Logarithm \ in 
4to., and also Baguay’s, have them to every 
second. IIutton’B Logarithms, and Babbage’s 
Logarithms of Numbers, are well known. The 
latter was carefully collated, and is very ac- 
curate and convenient. Hulsse’s Sdmmlvvg 
Mathematischcr Tafcln (second stereotyped 
edition, Leipzig 1849) is also exceedingly 
accurate and useful. 

The above (excepting Vlacq’s and Vega's) 
are all to seven decimal figures, but for many 
purposes logarithms to a less number of deci- 
mals are sufficiently accurate. For navigation 
and surveying, tables to six figures are the 
most convenient, a9 they give in general the 
trigonometrical lines correct to single seconds. 
The best tables of this kind are Farley’s 
2'ablcs of Six-figure Logarithms (12mo. 1840). 
For many auxiliary Computations in astronomy, 
it is sufficient to have the logarithms to fi\e 
places. The reprint of Lalande’s Five-figure 
Table by the Useful Knowledge Society ( ISmo. 
1839) is convenient, and may be relied ou lot 
accuracy, 

loyarm»mlc Curve. A curve whose ab- 
sciss® are proportional to the logarithms of 
the corresponding ordinates. It may easily be 
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constructed from its equation ar= 
y*=a x , 'Where is the modulus of the 

system of logarithms whose base is a. This 
modulus is precisely the subtangent y -g- at 

any point of the curve } that is to say the 
portion of the abscissa axis, of constant length, 
which is intercepted between the tangent and 
the ordinate at any point. The curve obviously 
approaches the abscissa axis asymptotically on 
the negative side of the origin, and recedes to 
an infinite distance from it on the positive 
side; it crosses the ordinate axis at the unit 
of distance above the origin. 

The curve was investigated first by Gregory 
of St. Vincent, and afterwards by Huygens, 
Euler, and others. With respect to a contro- 
versy which arose as to the proper interpre- 
tation of the equation y=e*, see Euler’s Anal . 
Inf. voL ii. ; Vincent, in Gergonne’s Annales, 
voL xv. ; and Gregory in Cam. and Dub. Math. 
Journal, yqL i. 

Lofartthmlo Spiral. A curve imagined 
by Descartes, and best defined by its polar 
equation r=a f. It has the property of repro- 
ducing itself in various ways ; its involute, re- 
ciprocal, evolute, inverse, pedal, &c. are all 
logarithmic spirals, as are also its caustic by 
reflexion and refraction, the light being incident 
from the pole. It cuts all its radii vectores at 
a constant angle whose tangent is the modulus 
of the system of logarithms, having the base a, 
i. e. the radius vector, corresponding to the 
angle 0 = 1 . 

Newton proved that if the force of gravi- 
tation had been inversely as the cube of the 
distance, instead of the square ; the planets 
would have shot off from the sun in logarithmic 
spirals. ( Principia , lib. i. prop, ix.) 

James Bernoulli’s paper on this curve in the 
Acta Eruditorum , 1692, is well worthy of 
perusal as a fine specimen of mathematical 
eloquence and enthusiasm. 

Xaoglo (Gr. sc. t ix^V, art , from 

\6yos, discourse). Logic has been defined to be 
the science, and also the art, of reasoning. It 
is a science, because it investigates those prin- 
ciples on which reason* proceeds : it has been 
termed an art, as furnis _ rules whereby the 
formal part of an argumentmay be constructed. 
Logic was highly valued, perhaps overvalued, 
among ancient philosophers. The Stoics, in par- 


m log# or | writers- have r ep r es e nted, of a mere manual of 
captious fallacies* But it is to the master 
mind of Aristotle that t fat science owes, as far 
as we are able to ascertain, its first exposition, 
and its systematic developfsaent. When, in the 
middle ages* the Aristotelian logic became the 
foundation of the scholastic philosophy, at- 
tempts were made, especially one by the 
famous Raymond LuIIrus, to throw the science 
into a new form, but without success. In con- 
sequence of the various misapplications and 
perversions which the system had. undergone 
in the hands of later dialecticians, it fell into 
great disrepute in modem times ; and many of 
our first metaphysical writers, as Locke, for 
example, have treated it with, a contempt not 
wholly undeserved by the ordinary expositions 
of the nature and objects of the science. 

The following sketch gives the outlines of 
the science, as set forth in Whately’s Elements 
of Logie. 

However multifarious the subjects to which 
reasoning may be applied, and however com- 
plicated its dikails may become, the process by 
which all reasoning is conducted is one and the 
same. Whoever seeks to prove that because 
one thing is thus, therefore another thing is so, 
whether he be a philosopher pursuing a recon- 
dite truth, or a labourer commenting on the 
events of his daily life, cannot travel out of the 
bounds of Aristotelian syllogism. In analysing 
the process in question, we find, in the first place, 
that every truth, or apparent truth, arrived at 
by reasoning, technically termed a conclusion , 
is deduced from two other propositions, techni- 
cally termed premisses , either both expressed, 
or one expressed and the other implied. In 
many instances it is at once evident to the 
mind of one capable of reasoning that if the two 
premisses be true, the conclusion must follow. 
Thus, if 1 wish to prove the mathematical truth 
that every A is equal to B, I find a third 
quantity, C, which is equal to both ; and my 
argument then assumes the following shape: 
‘ Whatever is equal to C is equal to B but every 
A is equal to C, therefore every A is equal to B.’ 
Here the connection between the conclusion 
and the premisses is- at once evident and true; 
but there are many cases in which there is an 
apparent connection which is in reality false: 
in other words, from two premisses a conclusion 
is deduced, which, admitting the truth of those 
premisses, does not in reality follow from them. 
The following, for example, is an instance of a 


ticular, were celebrated for their application of ; conclusion incorrectly deduced from its pre- 
its principles to their own favourite metaphy- 1 misses, which, nevertheless, might at first Bight 
steal discussions. From the abuse of logical pass current for reasoning: ‘Every rational 
knowledge arose the celebrated fallacies of the I agent is accountable ; brutes are not rational 
Sophists, who, according to the satirical repre- j agents, therefore brutes are not accountable/ 
mentations of Athenian writers, were hired to To explain the reason why the first of these 
furnish their pupils with the means of defend- two arguments is sound, and the latter un- 
ing right or wrong positions with equal facility. ! sound, requires the examination not of truths in 
Zeno of Elea is called the father of logic , or j mathematics or in natural religion, but simply 
dialectics, according to the ancient appellation < of the common process of reasoning ; and logic 
of the science ; but we are not well acquainted ’ affords the means of making such an analytical 
with the discipline which he taught ; although j investigation. The first of these arguments is 
it can hardly have consisted, ns more recent . a correct, the lutter a fulse or apparent, syllo- 
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ciBm ; and the validity of the first and inva- 
lidity of the latter depend upon the necessary 
or unnecessary connection between the pre- 
misses and the conclusion. A single sentence 
may often be found to contain, elliptically ex- 
pressed, and compressed into a narrow compass, 
a whole chain of separate syllogisms ; but eveiy 
single conclusion has been arrived at by this 
process, and by this only. 

The principle of the syllogism is contained 
in the famous maxim termed in the schools of 
the middle ages the dictum de omni et nidlo, 
viz. that 1 whatever is predicated (i.e. affirmed 
or denied) universally of any class of things, 
may be predicated, in like manner (i. e. af- 
firmed or denied) of any thing comprehended 
in that class.' Thus, for example, in the in- 
stance previously given of a valid argument, 
if it can be predicated of the whole class of 
things which are equal to C that they are also 
equal to B; if I find any thing equal to C, I 
may predicate of it that it is equal to B also. 
Hence my second premiss, A is equal to C, 
serves to bring me, logically, to the required 
conclusion — that A is equal to B. This, there- 
fore, is the general principle on which that 
process is conducted which takes place in every 
syllogism. 

In order that reasoning may be contemplated 
simply as reasoning, without any reference to 
the essential truth or falsehood of the pro- 
positions contained in it, and also with a view 
of furnishing brief and expressive forms, like 
those of algebra, instead of words at length, 
a set of arbitrary symbols are employed in 
logic, to denote the quantity and quality, as 
they are termed, of propositions. Every .pro- 
position either affirms or denies a fact ; every 
proposition also predicates (i. e. affirms or de- 
nies) that a certain attribute belongs either 
to a whole class, or to some members of a class, 
of objects : propositions are therefore, in quality, 
either affirmative or negative; in quantity, uni- 
versal or particular. Thus the four symbols 
of propositions in logical manuals are, A, uni- 
versal affirmative ; I, particular affirmative ; 
E, universal negative ; 0, particular negative. 
Aud the form of a syllogism, according to the 
character of each of its premisses and of the 
conclusion, is expressed by three of these 
letters. Thus the syllogism first given, con- 
sisting of three universal affirmatives (for it 
will be found, on examination, that each pro- 
position predicates a certain attribute of all 
the members of a class), will be designated by 
A A A ; a syllogism termed in logical language 
barbnra . [Syllogism.] 

It is also found, on further analysis, that a 
syllogism embraces three separate objects or 
notions, two of which are compared with the 
third, and in consequence of that comparison 
pronounced to agiee or disagree with each 
other. Thus, in the syllogism, ‘No dishonest 
man is a good citizen : Caius is a dishonest 
man ; therefore Caius is not a good citizen ; 
the individual object, Caius, and the class of 

obiects, good citizens, being compared with a 1 
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third class,, dishonest men, are found, the one 
to agree, the other to disagree, with that class ; 
and hence it inevitably follows that they dis- 
agree with each other — i.e. the conclusion of 
the syllogism is negative. These three objects, 
or terms > as they are called in logic, occur in 
every syllogism. The predicate of the con- 
clusion— i. e. that term which, in the conclusion, 
is predicated of the other, in this instance good 
citizen — is called the major term ; the subject 
of the conclusion — i. e. that term of which the 
other is predicated (Caius) — is the minor term ; 
and the term with which the other two are 
respectively compared, dishonest man , is the 
middle term. 

But every word, or combination of words, is 
not capable of constituting a term — i. e. some- 
thing which may be predicated of another 
thing, or of which another thing may be pre- 
dicated. In the first place, adverbs, prepo- 
sitions, nouns in any inflection from the nomi- 
native case, &c., can only form parts of a term ; 
in logical phrase, they are syncategorematic : 
adjectives, also, have always impliedly a nomi- 
native subjoined, when employed as terms. 
Verbs are mixed words, being resolvable id to a 
term employed as a predicate, united to the 
copula or auxiliary verb (is or is not). Thus, 
nouns in the nominative case alone are simple 
terms or categorematics ; these, again, are 
either the name of an individual or the name of 
the class : the former (singular terms) may be 
subjects, but cannot be predicates; the latter 
may be either. Thus, m the proposition 
' Crassus is rich,’ the singular term Crassus is 
the subject of which it is predicated that he is 
rich — i. e. a rich man. 

A common term, being a word equally appli- 
cable to a number of individuals, expresses a 
notion formed by the faculty of abstraction. 
When, for example, we contemplate several 
individual oak trees, and abstract from each 
its separate peculiarities of height, growth, &c M 
we form the notion of an oak. Contemplating 
a number of trees of mixed species, and ab- 
stracting from each its specific peculiarities of 
leaf, fruit, &c., we next arrive at the common 
notion tree. These common notions or terms 
are then the predicables which can be affirmed 
or denied of other objects. 

Predicables are divided into several kinds, 
although the division, perhaps, appertains in 
strictness rather to metaphysical than to logical 
science. Every predicable is said, according to 
this division, to express either the Genus, Spe- 
cies, Difference, Property, or Accident, be- 
longing to an individual. [See these heads, and 
Predicabi.e.] But it is to be remembered that 
a predicable may be referred to one or other of 
these several kinds, according to the point of 
view from which it is contemplated. If I say 
of Csesar that he is a man, I express his species, 
considering him in those respects in which he 
differs from other animals. If I say that he was 
brave , I express a property. If I predicate of 
him the several circumstances in which ho ab- 
solutely differed from all other men, I express 
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that property or that btradld of united pro- 1 ing an objective existence distinct from the in- 

S erties which forms his difference . Every pre- dividual objects classed under them, the dictum 
i cable, with a little attention, may be ranged de omni et xmllo conveyed an important mean* 
under one or the other of these five classes. ing. The assertion that the entire nature 

The popular system of logic thus set forth by and properties of the substantia secunda formed 
Dr. Whately has provoked a series of contro- part of the properties of each individual sub- 
versies which at the least serve to show how stance called by the same name, that the 
strong a power the Realism of the schoolmen properties of mafi, for example, were properties 
has retained even over those who profess to re- of all men , Was a proposition of real significance 
gard their theory with contempt. The views when man did not mean all men, but somewhat 
of Whately on the subjects of Predication and inherent in men and vastly superior to them in 
Syllogism assign to names a mysterious virtue dignity. Now, however, when it is known that 
which the Realists attributed to abstract reali- a class, a universal, a genus or species, is not 
ties; and if this be so, it follows of necessity that an entity per se, bnt neither more nor less 
he could not have clearly seen the nature or the than the individual substances themselves 
object of the science which he was striving to which are placed in the class, and that there 
promote. To lay bare the errors and defects of is nothing real in the matter except those 
this system, not from any desire to win an in- objects, a common name given to them and 
tellectual victory, but with the simple wish to common attributes indicated by the name, 
show that logic is a true science of which the what do we learn by being told that what- 
cultivation is not mere waste of time, is the ever can be affirmed of a class maybe affirmed 
object of Mr. John Stuart Mill’s System of Lo- of every object contained in the class? The 
gic Ratiocinative and Inductive . These errors, class is nothing but the objects contained in it ; 
in Mr. Mill’s judgment, are to be traced to the and the dictum de omni merely amounts to tlio 
belief that the principle of the syllogism is con- identical proposition, that whatever is true of 
tained in the Aristotelian dictum de omni et certain objects is true of each of those objects.’ 
nullo, which makes the theory of predication to But modem philosophers, who would regard 
consistinreferringsomethingtoaclasBji.e. either the theory of the Realists with contempt, were 
placing an individual under a class or placing still under the spell. * Once accustomed to con - 
one class under another class, or, in the case of sider scientific investigation as essentially con- 
negatives, excluding them from that class. Bistent in the study of universale, men did not 
Taken without qualification, this method im- drop this habit of thought when they ceased to 
plies that mankind in the beginning decided regard universal as possessing an independent 
on all possible classes, and left to ns simply existence ; and even those who went the length 
the task of referring everything to its proper of condemning them as mere names could not 
class. In refutation of this theory, Mr. Mill free themselves from the notion that the inves- 
remarks that when we say, ‘Snow is white,’ we tigation of truth consisted, entirely or partly, 
think of snow as a class, but not of white ob- in some kind of conjuration or juggle with those 
jeets as a class, and indeed of no other white names.’ Logic, then, is not concerned primarily, 
object except snow and of the sensation of white or necessarily, or chiefly, with universals — 
which is caused by it. ‘ When I have judged the propositions which are so called , being 
or assented to the propositions that snow is nothing more than general statements jotted 
white and that several other things also are down in a note-book for convenience of refer- 
white, I gradually begin to think of white ob- ence, and having a value only in the measure 
jeets as a class. Bnt this is a conception which in which they correctly sum up facts. Hence 
followed, not preceded, those judgments, and ‘propositions are not assertions respecting our 
therefore cannot he given as an explanation of ideas of things, but respecting the things 
them. The doctrine, therefore, is founded on themselves,’ and 1 every proposition which con- 
a latent misconception of the nature of classifi- veys real information asserts a matter of fact, 
cation. When it was found that the dia- dependent on the laws of nature, and not on 
mond was combustible, it was referred to a artificial classification,’ all other propositions 
class (of combustibles) to which till then it had being simply verbal, and all syllogisms founded 
not belonged ; it was so placed because the pro- on such propositions being merely verbal also, 
position is true ; the proposition is not true, and about as edifying as the revolutions of a 
because the object is placed in the class.’ squirrel in its cage. This analysis exhibits, 
Bence the Aristotelian dictum turns out to be then, as the principle of syllogism, not the 
a signal Uartpoy irpSTcpov, while it is seen that unmeaning Aristotelian dictum, * but a fun- 
classification is the result of induction applied damental principle, or rather two priociples, 
to the phenomena of nature and to all cognisablo strikingly resembling the axioms of mathematics, 
facts ; and logic, instead of being confined to The first, which is the principle of affirmative 
more names and formulae, becomes a science syllogisms, is that things which coexist with the 
which deals with things as we find them ; in same thing coexist with one another ; the second, 
other words, with facts. In truth, the dictum the principle of negatives, that a thing which 
de omni et nullo ceased to have any real force coexists with another thing with which other a 
when the theory of the Realists was rejected, third thing docs not coexist , is not coexistent 
* So long as what were termed universals were with that third thing. These axioms manifestly 
regarded as a peculiar kind of substances, hav- relate to facts, not to conventions ; and one or 
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other of them is the ground of the legitimacy 
of eveiy argument in which facts and not 
conventions areiihe matter treated of.' Unless 
these statements can be refuted, the super* 
structure of Whatdy’i sy s tem of logic is 
shattered. Thus, the theory that a common 
term expresses a notion formed by the faculty 
of abstraction is at once set aside on the ground 
that no name can he the result of the process 
of abstraction, which can but give certain 
qualities as essential or otherwise to the object 
to be defined, but which does not imply that 
any other object of comparison exists. The 
idea that a syllogism is vicious if there be 
anything more in the conclusion than was 
assumed in the premisses, still more completely 
betrays the misconception whieh underlies the 
whole system ; for it implies * that nothing ever 
was or can be proved by syllogism which was 
not known or assumed to be known before/ 
Such a view would further involve the admis- 
sion that ratiocination is not a process of infer- 
ence, and that syllogism to which the word 
reasoning has so often been represented to be 
exclusively appropriate is not really entitled 
to be called reasoning at all. But logicians 
who speak thus of the syllogism still insist 
that it is a process of inference. How, then, is 
this proved ? If we say, ‘All men are mortal : 
this or that living being is a man : therefore 
he is mortal,’ we infer new truth, i. e. a truth 
not ascertained by actual observation, for the 
being in question is not yet dead ; but how do 
we infer it? ‘Do we ift reality conclude it 
from the proposition, All men are mortal ? I 
answer, No. The error committed is that of 
overlooking the distinction between the two 
parts of the process of philosophising, the in- 
ferring part and the registering part, and as- 
cribing to the latter the functions of the former. 
The mistake is that of referring a person to his 
own notes as the origin of hiB knowledge. If 
a person is asked a question, and is at the 
moment unable to answer it, he may refresh 
his memory by turning to a memorandum which 
he carries about with him. But if he be asked 
how the fact came to his knowledge, he would 
scarcely answer, because it was set down in his 
note-book, unless the book was written, like the 
Koran, with a quill from the wing of the angel 
Gabriel. How, then, do we know that all men 
are mortal? From observation of individual 
cases. From these all general truths must be 
drawn, and into these they may be again 
resolved. When, then, we assert that So-and-so 
yet. living is mortal like other men already dead, 
we may pass through the generalisation, All 
men are mortal, as an intermediate stage ; but 
it is not in the latter half of the process, the 
descent from all men to So-and-so, that the 
inference resides. The inference is finished 
when we have asserted that all men are mortal. 
What remains to be performed afterwards is 
merely deciphering our own notes.’ It follows 
that Whateiy’s assertion that the syllogism is 
not a peculiar mode of reasoning, is very far 
indeed from the truth. Far from invariably 
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inferring particulars from uni versals, * all infer- 
ence is from particulars to particulars. General 
propositions are merely registers of such infer- 
ences already made, and short formulee for 
making mpre. The major premiss of a syllo- 
gism consequently is a formula of this de- 
scription, and the conclusion is not an inference 
drawn from the formula, but one drawn accord- 
ing to the formula,; the real logical antecedent 
or premisses being the particular facts on 
which the general proposition was collected by 
induction.’ 

To those who may assert that, if this be so, 
the syllogistic art is useless for the purpose of 
reasoning, Mr. Mill, admitting that the rea- 
soning lies in the act of generalisation, not in 
interpreting the record of that act, replies that, 
‘the syllogistic form is an indispensable col- 
lateral security for 4he correctness of the ge- 
neralisation itself.’ Hence we reach the conclu- 
sion that ‘ the reasoning process is in all cases 
resolvable into the following elements. Certain 
individuals have a given attribute : an individual 
or individuals resemble the former in certain 
other attributes : therefore they resemble them 
also in the given attribute. This type of ratio- 
cination does not claim, like the syllogism, to be 
conclusive from the mere form of the expression ; 
nor can it possibly be so. Whether, for example, 
from the attributes in which Socrates resembles 
those men who have heretofore died, it is allow- 
able to infer that he resembles them also in 
being mortal, is a question of induction, to be 
decided by the principles or canons which are 
the tests of the honest performance of that 
great mental operation.’ 

Logic, then, far from being concerned only with 
words or names, is concerned directly with facts. 
If it be maintained that truths are known to us 
not only by inference, but also by consciousness 
or intuition, Mr. JMill replies that with convic- 
tions of the latter class logic has nothing what- 
ever to do. ‘No science is required for the 
purpose of establishing such truths ; no rules of 
art can render the knowledge of them more 
certain than it is in itself. There is no logic 
for this portion of our knowledge.’ Logic, then, 

‘ is not the science of belief, but the science of 
proof or evidence. In so far as belief professes 
to be founded on proof, the office of logic is 
to supply a test for ascertaining whether or not 
the belief is well grounded.’ We are thus 
brought to a question of paramount importance. 
‘As all inference, consequently all proof, and 
all discovery of truths not self-evident, con- 
sists of inductions and the interpretation of 
inductions, as all our knowledge, not intuitive, 
comes to us exclusively from that source, the 
main question of the science of logic is the 
enquiry, What is induction ? Although the 
proposition that the course of nature is uni- 
form, is the fundamental principle of induction, 
it would yet be a great error to offer this large 
generalisation as any explanation of the in- 
ductive process. On the contrary, it is in itself 
an instance of induction, and induction by no 
means of the most obvious kind. Far from 
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being the first induction we make, it is one of 
the fast, or at all events one of those which 
are latest, in attaining etrict philosophical ac- 
curacy.’ If, then, logic be a science at all, it 
can be so only as enabling or helping us to as- 
certain and understand the phenomena which 
surround ns ; but Mr. Mill is careful to add, 

* When in the course of this enquiry I speak 
of the cause of any phenomenon, I do not 
mean a cause which is not itself a phenomenon. 
1 make no research ill to the ultimate or 
logical cause of anything: the causes with 
which I concern myself are not efficient but 
physical causes.’ If, then, the Aristotelian 
syllogism is an admirable security for our read- 
ing rightly the records of past generalisations, 
induction is of even greater importance as 
enabling us to discover and prove the general 
proposition on which syllogism is founded ; 
hence ‘ a complete logic of the sciences would 
be also a complete logic of practical business 
and common life.’ Induction, then, completely 
reversing the Aristotelian order in the dictum 
de omni et nullo, 1 is that operation of the mind 
by which we infer that what we know to be 
true in a particular case or cases, will be true 
in all cases which resemble the former in cer- 
tain assignable respects.’ As it is strictly a 
process of inference from the known to the un- 
known, any process in which, as in the Ari- 
stotelian syllogism, the conclusion is no wider 
then the premisses from which it is drawn, docs 
not fall within the meaning of the term ; and 
further, as induction is concerned solely with 
facts, every well-grounded inductive generalisa- 
tion must be ‘ either a law of nature or a re- 
sult of the laws of nature, capable, if those laws 
are known, of being predicated from them.’ 
Hence it follows that ‘ the problem of inductive 
logic may be summed up in two questions : How 
to ascertain the laws of nature? and how, after 
having ascertained them, to follow them on 
to their results?* Mr. Mill lays down five 
canons to be observed in the task of singling 
out from among the circumstances which pre- 
cede or follow a phenomenon, those with which 
it is really connected by an invariable law. 

I. Method of Agreement . — If two or more 
instance* of the phenomenon under investiga- 
tion have only one circumstance in common, 
the circumstance in which all the instances 
agree is the cause (or effect) of the given phe- 
nomenon. 

II. Method of Difference . — If an instance in 
which the phenomenon uuder investigation oc- 
curs, and an instance in which it does not occur, 
have every circumstance in common, save one, 
that one occurring only in the former, the cir- 
cumstance in which alone the two instances 
differ, is the effect, or cause, or a necessary 
part of the cause, of the phenomenon. 

III. Joint Method of Agreement ahd Dif- 
ference . — If two or more instances in which the 
phenomenon occurs have only one circum- 
stance in common, wljilo two or more instances 
in which it does not occur have nothing in 
common save the absence of that circumstance, 
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the circumstance in which alone the two sets 
of instances diffei is the effect, or cause, or a 
necessary part of tha cause of the phenomenon. 

IV. Method of Residues . — Subduct from any 
phenomenon such part as is known by previous 
inductions to be the effect of certain antecedents ; 
and the residue of the phenomenon is the effect 
of the remaining antecedents. 

V. Method of Concomitant Variations . — 
Whatever phenomenon varies in any manner 
whenever another phenomenon varies in some 
particular manner, is either a cause or an effect 
of that phenomenon, or is connected with it 
through Borne fact of causation. 

This brief and imperfect sketch of Mr. Mill’s 
system of logic may serve to show some of the 
many points in which it is at issue with that of 
Hr. Whately and his followers, and to indicate 
the grave nature of the controversies on the 
limits and functions of the science. (See, 
further, the treatises of Mansel, Shedden, 
Kerslake, and Archbishop Thomson.) 

Xogocycllo Curve (Gr. \6yos, and kvk\os, 
a circle). A name given by Dr. Booth ( Quar- 
terly Journal of Mathematics , vol. iii.) to a 
circular cubic, whose 
properties are inti- 
mately connected with 
those of logarithms. 

It may be constructed 
by increasing and di- 
minishing the radii 
vectores F fi from a 
given point F to a 
given fine O/i, by a 
length fi m{ = ft m 9 
equal to the distance 
fi O of fi from the 
perpendicular F 0, let 
fall from the given 
point F upon the given line Oft. The points 
m lt are obviously inverse points with respect 
to a circle around F with the constant radius 
FO = a, so that the logocyclic curve is its own 
inverse. Its polar equation is easily seen to be 
r « a (sec 0 + tan 0), and its Cartesian equation to 
the same origin and axis (x 2 + y*)(2 a—x)=>a 2 x. 
The curve has a double point at O, and an asym- 
ptote AB, whose distance from F is double that 
of the given line O fi. The perpendicular fi m 
to any radius vector at the point where the 
latter cuts the given line, clearly envelopes a 
parabola having O for its vertex, and F for its 
focus. If m be the point of contact of fim with 
this parabola, then the difference between the 
parabolic arc 0 m and its protangent m ft will 
be the logarithm of the corresponding radius 
vector F?» x or F m 2 . Many otner interesting 
properties of the curve are given in Hr. Booth’s 
paper. 

Xiogography (Gr. \6yos, and ypd<f>w). A 
system of taking down the words of an orator 
without having recourse to shorthand, which was 
put in practice during the French revolution. 
Twelve or fourteen reporters were seated round 
a table. Each had a long slip of paper, num- 
bered. The writer of No. 1 took dowr the 
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first three or four words, and m soon as they ' brigjn of. the- name, has been much disputed ; 
were spoken gave notice to his neighbour by but the enquiries, of Mosheiyi seem to show that 
touching his elbow, or Some other sign-; No. 2* it is compounded of the German words lallen 
passed the sign to No. 3, and so on; until the (identical with the lallare of the Romans and 
first line of each slip was filled ; No. 1 then the lulC of our own language, signifying to sing 
began the second line: thu$ all the twelve, in s murmuring etritin) and hard , a common 
or fourteen slips, when filled, being arranged affix, as in the somewhat similar word beghard. 
parallel to each other, formed a single page. A Lollard, therefore, meant one in the habit of 
This mode required great attention and quick- singing the praises of God, or funeral dirges 
ness, and was not found to answer well in ana the like. The Lollards, however, were ac- 
practice. It was introduced in the National cused — probably through the spite of the ipen- 
Assembly in Odtober, 1790, the expenses being dicant friars and others whose neglected duties 
paid by the civil list ; and continued until they zealously performed — of holding many- 
August 10,1792, when Louis XVI. and his heretical opinions. Their reforming views in ay 
family, taking refuge from insurrection in the have been violent ; but the charges made against 
assembly, occupied the box of the logographers. them of vicious habits appear to rest upon no 
After that time it was not used. ( Dictionnaire authentic grounds. The term was afterwards 
de la Conversation,) applied by the partisans of the church to the 

Looography, Logotypes. [Ligatures.] heretics and schismatics of the day generally ; 
XiOgogrlpli (Gr. \6yos, and ypfyos, a riddle), and the followers of Wicliffe in England are 
A species of riddle in vogue among the French frequently stigmatised under - the name of 
(whose language is peculiarly adapted to it), in Lollards. 

which the original word (whole) is to be dis- Lombard. A term anciently used in 
covered by guesses at other combinations of England for a banker or money-lender. The 
letters included in it. Thus, the word plate name is derived from the Italian merchants, the 
includes the various combinations tale, teal, great usurers or money-lenders of the middle 
pate, peat, peal, pale, leap, &c. ages, principally from the cities of Lombardy, 

Logwood. The wood of the Hamatoxylon who are said to have settled in London in the 
campechianum , a tree growing in many parts of middle of the thirteenth century, and to have 
the West Indies and on the adjoining continent, taken up their residence in a street in the city 
It is employed in dyeing and calico-printing for which still bears their name. Stowe, in his 
the production of reds, blacks, drabs, and several Survey of London, says, ‘ Then have ye Lorn - 
compound colours. Its colouring principle has bardo Street, so called of the Longobards and 
been termed hamatine. An extract of log- other merchants, strangers of diverse nations, 
wood is used in medicine as an astringent, assembling there twice every day. The meet- 
[HjEMAToxylon.] ing of which merchants there continued until 

XiOimto (Gr. Xoipucds, pestilential). Re- December 22, in the year 1568 ; on the which 
lating to the plague or contagious disorders. day the said merchants began to make their 
&ok or Loltl. In Northern Mythology, the meetings at the Bursse, a place then new builded 
name of a malevolent deity ; corresponding to for that purpose, in the ward of Cornhill, and 
the Ahriman of the Persians, who is represented was since, by her majesty Queen Elizabeth, 
to be at war with both gods and men, and named the Royal Exchange.’ (P. 202.) 
originating all the evil with which the universe Momentum (Lat.). In Botany, a fruit 
is desolated. In the Edda (the great poem of similar to a legume, excepting tfiat it is con- 
the Norwegian nations) he is described as the tracted in the spaces between each seed, and 
great serpent which encircles the earth, and as there separates into distinct pieces ; or is inde- 
having given birth toHeia, or Death, the queen hiscent, but divided by internal spurious dis- 
of the infernal regions. [Vritra.] sepiments, whence it appears at maturity to 

Koliffo. The squid, or sea-pen cuttle fish ; consist of many articulations and divisions. It 
commonly found on our coasts. [Sepiad,*.] occurs in the genera Ornithopus, Hidysarum , &e. 

Xtollngito. A name given to Leucopynte, Xioncbidlte (Gr. \6yxv, « spear). A 
after one of its localities, Doling in Carinthia. variety of Iron Pyrites, found in small thin 
Xioliiim (Lat.). A genus of grasses, com- tin-white crystals, 
prising, along with L. perenne and L. italicum , Xiondon Clay. The name commonly given 

which are two of our best pasture and fodder to a part of the older tertiary deposits of the 
grasses, one of the few deleterious grasses, L. neighbourhood of London, occupying a kind of 
temulentum, or Darnel, the seeds of which, trough-shaped depression between the chalk 
ground up with com, anft eaten, produce poison- hills of Hertfordshire and Surrey. From the 
ous effects. researches of Mr. Prestwich it is clear that the 

Ziollards. A class of persons in Germany London tertiaries may with advantage be re- 
and the Netherlands who professed, in the garded as a distinct group, forming the lower 
fourteenth century, to undertake spiritual offices member of the Eocene or lower tertiary series, 
in behalf of the sick and dead, and succeeded j The whole group contains at least 500 species of 
in attracting the attention and love of the mass organic remains, of which nearly four-fifths are 
of the people when they were in a great measure peculiar and characteristic. It underlies the 
alienated from the secular and regular clergy Brachlcsham series in England, and the Calcairs 
by their general indifference and neglect. The grossicr series of Paris. 
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The London day, one of the mQat important 
members of this group, is persistent over a large 
area, and everywhere maintains throughput its' 
mass a nearly uniform mineral character. It 
ib not unconformable with the overlying beds, 
but does not pass- into them. It is thickest in* 
Kent and Essex, and becomes thinner towards 
the west and south-west. Its beds are re- 
markably rich in various kinds of fossils, in- 
cluding some birds, many reptilian species, and 
more than fifty determined species of fishes, of 
which a large proportion are Ganoid species. 
It also contains a rich variety of fossil fruits of 
a sub-tropical character. The greatest thick- 
ness of clay is in Sheppejq where it amounts to 
480 feet. The beds of the plastic clay underlie 
the London clay. 

Bong. A musical character of this form 
the length of which in common time is equal to 
four semibreves or eight minims. 

Xiong Boat. A large and strong boat, 
formerly the largest carried by a ship ; but it 
has now generally given place to the launch. 

Bong Brftmer. In Printing, the name of 
a kind of type two sizes larger than that used 
in this work. [Type.] 

Bong-timbers. In Shipbuilding, those 
timbers in the cantbodies which rising from 
the dead-wood are continued in one piece to 
the top of the second futtocks. 

Bongan (its native Chinese name). The 
fruit of Nephchum Longanum. 

Bongicorns (Lat. longus, long ; cornu, a 
horn). The fourth tribe of Coleopterous insects 
in the. system of Latreille ; so called on account 
of the length of the antennae, which are rarely 
shorter than the body, and commonly surpass it 
in length. But this conspicuous character is 
not the only one which the Longicom beetles 
possess in common. In all of them the under 
part of the three first joints of the tarsi is fur- 
nished with a brush ; the second and third are 
oordiform ; the fourth is deeply bilobate ; and 
there is a little nodule, resembling a joint, at the 
base of the last. The hgula, placed on a short and 
transversal mentum, is usually membranous, cor- 
diform, emarginate, or bifid ; but sometimes is 
corneous, and forms the segment of a very short 
and transverse circle. The antennae are either 
filiform or setaceous : they are sometimes simple 
in both sexes, and sometimes serrate, pectinate, 
cr flabelliform in the males. The eyes m some 
species are rounded and entire, or but slightly 
emarginate, and in these species the thorax is 
trapezoidal or narrowed anteriorly ; but in most 
of the Longicorns the eyes are reniform and 
Burround the base of the antennae. 

As the larv® of a very great proportion of 
the Longicorns live in the interior of trees, or 
under tneir bark, they are destitute of feet, 
or have but very small ones. Their body is 
soft, whitish, thickest anteriorly ; and the Injad 
squamous, and provided with stout mandibles. 
They do much injury to trees, the large ones 
particularly, perforating them very deeply, and 
sometimes drilling them in every direction, 
fcjumc of them attack the roots of plants. 
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The abdomen of the female Longicorns is 
terminated by a. tubular and horny ovipositor. 
These insects produce a small sharp sound, by 
rubbing the pedicle of the base of their ab- 
domen against the interior of the parietes of 
th$ thorax. 

Bonglpalps. The name of a family of 
Brachelytrous Coleopterans, or short- winged 
beetles, which have the maxillary feelers almost 
as long as the head. 

Bongftpennates (Lat. longus, and penna, 
a wing). A family of swimming birds, com- 
prehending those in which the wrings reach as 
far as or beyond the tail ; as the tropic bird) 
albatross, &c. They are all denizens of the 
high seas, and from their powers of flight are 
to be met with in various latitudes. The hind 
toe is free or wanting. The beak is hooked or 
pointed at the tip. 

Bonglrosters (Lat. longus,. and rostrum, 
a beak). The name of a tribe of Grallae, or 
wading birds, including those in which the 
beak is remarkable for its length and tenuity, 
and by the high sensibility of its tip is well 
adapted for searching or probing in mud or 
sand for worms or insects. The different gra- 
dations in the form of the bill serve to divide 
the Longirosters into families and genera. 

Bonglsslmus Dorsi. A muscle of the 
back, which assists others in keeping the spinal 
column erect. 

Bongitude (Lat. longitudo). In Astronomy, 
this term has two different significations, as it 
is applied to a celestial or a terrestrial object. 
The longitude &i a heavenly body is the arc of 
the ecliptic intercepted between the vernal 
equinox and a great circle perpendicular to 
the ecliptic passing through the body. It is 
reckoned eastward all round the sphere, from 0° 
to 360°. The longitude and latitude of a celestial 
object, having reference to the ecliptic, and not 
to the plane of the earth’s diurnal motion, can- 
not be directly observed. The elements neces- 
sary for determining the place of a star, which 
are given directly by observation, are its right 
ascension and declination, from which the lon- 
gitude and latitude must be calculated by the 
rules of spherical trigonometry. In the plane- 
tary theory, however, it is convenient to refer 
the motion of a planet to the plane of the earth’s 
orbit, or to make the longitude and latitude the 
coordinates of its motion. But the places of 
the stars are always defined, by modern as- 
tronomers, by means of their right ascensions 
and declinations. 

The longitude of a place pn the earth is the 
arc of the equator intercepted between the 
meridian of the place and some conventional 
fixed meridian, which is regarded us the origin 
from which the measures are reckoned. Ter- 
restrial longitudes and latitudes correspond to 
right ascensions and declinations in the hea- 
vens : with this distinction, however, that the 
right ascensions are always reckoned from tho 
vernal equinox, or point in wlucli the equator 
intersects the ecliptic easterly from 0° to 360 J ; 
whereas the longitudes are reckoned bv different 
D D 
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geographers from different points, selected for 
some local reason, there being nothing con- 
nected with the earth’s diurnal rotation which 
can render one point of the equator more con-, 
venient than another. Bi^ht ascensions are 
also reckoned in the same direction (eastward) 
round the complete circumference ; while geo- 
graphical longitudes are reckoned both east- 
ward and westward, 180° each way. 

The parallels of latitude on the earth are 
distinctly marked out by the diurnal circles 
described by the stars, and consequently lati- 
tude can always be determined by direct ob- 
servation of the heavens ; but the case is en- 
tirely different with respect to longitude ; for to 
observers situated under the same parallel of 
latitude, but under different meridians, the 
heavens present exactly the same aspect, and 
there is nothing whatever to indicate any 
difference of locality. Longitude, therefore, 
cannot, be measured by direct observation; it 
can only be. inferred from the measurement of 
intervals of time to which it is proportional. 
In the course of a sidereal day the rotation of 
the earth brings successively every different 
meridian under the same star ; and, the rotation 
of the earth being perfectly uniform, it follows 
that tho angular distance of any two meridians 
will be the same part of 360° that the interval 
of time which elapses between their coming to 
the same star is of twenty-four hours. For 
example, if a star pass the meridian of a place 
A at a certain moment, and that of B exactly 
one hour of sidereal time later; then the 
difference of longitude between A and B is the 
twenty-fourth part of 360°, or 15°, and the 
longitude of B is 15° west of A. The deter- 
mination of longitudes consequently resolve^ 
itself into the measurement of time ; and as the 
time, or the instant of mean noon, at any place 
can always be found without difficulty, if any 
observer at one place can by any means de- 
termine the precise hour it is at any other place 
at the same instant , he has then determined the 
difference of longitude between the two places. 
Of the various methods by which differences of 
longitude may be determined, the simplest and 
most obvious is that of transferring chrono- 
meters from one place to another. Suppose 
two observers, at the distant stations A and B, 
each to regulate his clock according to the true 
sidereal time ot his station ; and suppose a 
chronometer, also regulated to true sidereal 
time, to be compared with the clock at A, and 
then transported, without suffering any change 
of rate, to B — the difference of the two clocks 
would thus be exhibited ; and this difference is 
exactly the time occupied by the equinoctial 
point, or by any star in passing from the 
meridian of A to that of B ; or it is the differ- 
ence of longitude of the two places expressed 
in sidereal hours, minutes, and seconds. Were 
chronometers perfect, nothing more complete 
and convenient could be desired ; but this un- 
fortunately is even now very far from being the 
case, and until within a comparatively very 
recent time the practical determination of the 
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longitude by means of chronometers could not 
be attempted. 

Another method of determining the difference 
of longitude between two places, is by tele- 
graphic signals. This method, though, from its 
nature, of limited application, is susceptible 
of great accuracy. The explosion of a rocket, 
the flash of gunpowder in an open dish, the 
extinction of a bright light, &c., are instan- 
taneous phenomena which can be seen at great 
distances and noted with the utmost precision. 
A signal of this kind, made at a station visiblo 
from two observatories, must be seen at the 
same absolute instant of time from both ; and 
the time marked by the clock of each observ a- 
tory at this instant being noted, the difference 
of their local times, and consequently the 
difference of their longitudes, becomes known. 
This method is chiefly practised in connection 
with geodetical operations for measuring de- 
grees of longitude on the earth’s surface, and 
[ is perhaps the best that can be adopted for 
determining the difference of longitude between 
two observatories situated at no very great 
distance from each other. By means of inter- 
mediate signals, and observers suitably disposed 
between each, it may also be applied to transfer 
the time from one place to another, when the 
distance is too great to allow an artificial signal 
of any kind to be seen from both. ( Phil . 
Trans. 1826.) 

When the distance between two places is very 
considerable, artificial signals cannot be em- 
ployed, and it becomes necessary to have re- 
course to the methods furnished by astronomy. 
These are principally the following : — 

1. Eclipses of Jupiter's Satellites. — These 
phenomena are visible at the same instant of 
absolute time to all places on the earth ; and 
although they are not susceptible of being ob- 
served with rigid exactness, this method is 
much used by travellers, though for fixed ob- 
servatories the mean of a long series should be 
taken. The uncertainty is least in the case of 
the first satellite, on account of its quick mo- 
tion ; and as the eclipses of this satellite occur 
much more frequently than those of the others, 
the observations are chiefly confined to it. The 
times of the eclipses of the three first satellites 
are given in the Nautical Almanac ; so that an 
observer at any part of the world, who observes 
one of these eclipses, has only to compare his 
local time with that assigned to the phenomenon 
in the almanac in order to determine the dis- 
tance of his meridian from that of Greenw.ich. 

2. Occultations of Fixed Stars by the Moon . 
— This method consists in observing accu- 
rately the time at which a certain fixed star 
disappears behind the disc of the moon, or re- 
appears after having been occulted. The first 
of these phenomena is called the immersion of 
the star, the second the emersion. But, on 
account of the moon’s parallax, the immersion 
or emersion of a star behind her disc does not 
take place at the same absolute instant to ob- 
servers on different parts of tho earth ; a calcu- 
lation is therefore necessary to dear the obser- 
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vation of parallax, or to determine the time ut 
which the phenomenon would have occurred if 
it had been seen from the centre of the earth. 
The length of the calculations by which the 
longitude is deduced is a disadvantage which 
attaches to this method. [Occultation.] 

3. Eclipses of the Sun. — The longitude is de- 
duced from the observation of solar eclipses, in 
the same manner, and by precisely the same 
sort of calculations, as from tlio occultation of 
fixed stars. An eclipse of the sun is, in fact, 
an occultation ; but these phenomena occur so 
seldom at any particular place, that they afford 
little assistance in the determination of longi- 
tudes. It may be remarked that the irregu- 
larities of the border of the moon’s disc render 
the instant of the commencement or end of a 
solar eclipse, as also of the immersion or emer- ] 
sir n of a fixed star, somewhat uncertain. But 
this uncertainty is corrected, or rather avoided, 
by measuring with a micrometer the distance 
between the two cusps, which, shortly after the 
commencement of the eclipse, appear as brilliant 
points, sharp and well defined. Knowing the 
distance of the cusps, or length of the chord, 
and also the semidiameters of the two bodies, 
the true distance of their centres at the instant 
the measure was taken can be calculated with- 
out much difficulty. As this measurement can 
be executed with much precision, and can also 
be repeated frequently during the progress of 
the eclipse, the phenomenon of a solar eclipse 
affords one of the most certain methods of de- 
termining a longitude which can be practised. 
[Eclipse ] 

4. Transits of the Moon - -This method is 
founded on tho moon’s rapid change of place 
among the stars, which becomes very sensible 
even in short intervals of time. Suppose an ob- 
server at the station A to determine the sidereal 
time of tho transit of the moon’s centre over 
his meridian ; and suppose another observer at 
B, to the west of A, also to denote the sidereal 
time of the same transit ; if the moon’s right 
ascension had in the interval undergone no 
change, the sidereal times marked by the two 
observers would have been the same; but as 
the right ascension has increased, while the 
moon was passing from the meridian of A to 
that of B, the sidereal time of the transit at 
the latter place will be increased ; and, sup- 
posing the change of right a* ension to be uni- 
form, the difference of the tim^s of transit will 
be proportional to the difference of meridians. 
The chief objection to this method is, that any 
minute error in the adjustment of the transit 
instrument or rate of the clock is thrown upon 
the longitude, on which it produces a very 
sensible effect. The method can, therefore, 
only be safely practised at fixed observatories 
with the best instruments. 

5. Moon-cul mmatvng Stars. — This method has 
been proposed for the sake of eluding the effect 
of minute instrumental errors, which render 
the method last described so difficult. A star 
is chosen which culminates (that is, comes to 
the meridian) at nearly the same time with the 
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moon, and which has vcTy nearly the same 
declination ; so that it may be seen in the field 
of view without altering tho position of the 
transit instrument. The transit of the star, as 
well as the transit of the moon’s limb, is ob- 
served at both stations (or at least observed at 
the one station, and calculated for the other 
whoso meridian is known), and the difference 
of sidereal time between the two transits noted 
at each. This difference, in consequence of 
the moon’s motion in right ascension, is not the 
same at both stations ; and its variation gives 
the difference of the longitude. By this means 
any error in the position of the transit in- 
strument affects the star and the moon both 
alike ; but it is erroneous to suppose that the 
method is independent of accuracy in the ad- 
justment of the transit instrument ; for if the 
instrument is crut of the meridian, the resulting 
longitude will be in error by the amount of the 
moon’s variation in right ascension during the 
corresponding interval. 

6. Lunar Distances. — None of the methods 
which have yet been described (excepting that 
by chronometers) can be very conveniently ap- 
plied to the important problem of determining 
the longitude of a ship at sea. In this case, 
no fixed or meridian instrument can bo ‘em- 
ployed ; and the observer can only measure the 
apparent distance of tho moon’s limb from a 
fixed star or planet with a sextant, or some 
reflecting instrument which can be held in 
the hand. For the purpose of rendering this 
method available to seamen, the distance of 
the moon from certain fixed stars is computed 
(several years previously) for every three 
hours of Greenwich time, and published in 
the Nautical Almanac. Tho moon’s distance 
from one of these stars being observed on 
board a ship, and corrected for refraction and 
parallax, and the apparent time at the place 
and moment of observation being de'ermined 
in the usual manner by the altitude of the sun 
or a known star, the difference between the 
apparent time of the observation and the 
apparent timo at Greenwich com spending to 
the same distance, interpolated from the Nau- 
tical Almanac, gives the longitude of the ship. 
The longitude may also be determined by 
azimuths of the moon or by its altitude, either 
absolute or relatively to a star observed with a 
zenith telescope. [Lunar Method.] 

In the projection of maps and charts it is 
necessary to assume a point of the equator as 
the origin of the longitudes. The meridian 
passing through this point is called the first 
meridian ; and as its selection is perfectly 
arbitrary, it Iihs been placed by different geo- 
graphers at various parts of the earth — a cir- 
cumstance which occasions some inconvenience 
in consulting works of geography. Modern 
geographers usually assume the meridian of 
the capital of their own country as the first 
meridian. English writers generally adopt the 
meridian of the Greenwich Observatory, for 
which the Nautical Almanac is computed ; the 
French that of the Observatory of Pans. 
d d 2 
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[Meridian.] Ptolemy, and the most celebrated 
of the ancient geographers, placed the first 
meridian at the Fortunate Islands (now the 
Canaries), whicfi they conceived to be the ut- 
most boundary* of the habitable earth. The 
Arabian astronomers also counted the longitude 
from the Fortunate Islands ; and many of the 
modern ge 9 graphers have counted from the 
island of Ferro, one of the most westerly of the 
Canaries. The reason fpr fixing on this point 
was probably that as there was no land known 
to the west of the first meridian, the longitudes 
of all places would be reckoned in the same ‘ 
direction, or there would be no west longitude. 
The discovery of America destroyed the force 
of this reason. The inconvenience of counting 
in two directions is not very great ; but it might 
be avoided by reckoning the longitude all round 
the circle to 360°, which would undoubtedly 
be an improvement on the present method. 

Degrees of Longitude . — The figure of the 
earth being spheroidal, the degrees of longitude 
diminish as we proceed from the equator to- 
wards either pole. For the law of their varia- 
tion, and their lengths on the different parallel 
circles, see Degree. 

Geocentric Longitude is the longitude of a 
planet as seen from the earth ; that is, the 
point of the ecliptic to which it perpendi- 
cularly corresponds as seen from the centre of 
the earth 

Heliocentric Ijongitude is the longitude of a 
planet as seen from the sun. [Geocentric; 
Heliocentric.] 

Ziongus Colli. The name of a pair of 
muscles of the neck: when one contracts, it 
moves the neck to one side ; when they both 
act, the neck ia bent forwards. 

Xionftoera (after Adam Lonicer, a German 
botanist). The botanical name of the Honey- 
suckle genus, of which many species occur in our 
gardens. 

Xioof. In a Ship, that part of the bow where 
the timbers begin to cant or curve in towards 
the stem. 

Xioom. [Weaving.] 

Looming;. The indistinct and magnified 
appearance of objects seen in particular states 
of the atmosphere. [Mirage.] 

Xiooplioles. In Fortification, apertures in 
the walls of fortified places, in stockades, &c., 
through which musketry fire may be directed 
upon the exterior ground. They correspond 
for musketry fire to embrasures for cannon. 
They were formerly made in the battlements of 
castles, to enable arrows and javelins to be shot 
from within. 

Xiopes. Radix Lopcziana. The name of the 
root of an unknown tree, supposed to grow at 
Goa* it is buid to be remarkably effective in 
checking diarrhcea. 

Xiopbine. A crystalline substance formed 
by the destructive distillation of Amarine ; it 
has also been called jtyrobtnzolene. The for- 
mula assigned to it is C 49 H 17 N t . 

Xaopbiodon (Or. a emt, and 

tooth), A genus of fossil Perisbodactyle Mam- 
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malia, remains of which have been found in the 
Eocene strata. The teeth present annectant 
affinities between Tapirus and Rhinoceros. The 
last two premolars are more simple in Lophio- 
don than in Tapirus ; the inner side exhibit- 
ing one cone in the former, and two in the 
latter genus. It was, however, more nearly 
allied to Tapirus than to Dalaotherium ana 
Rhinoceros. 

XtophlraoesB (Lophira, one of the genera). 
A natural order of hypogynous Exogens, belong- 
ing to the Guttiferal alliance, Lophira is the 
sole genus. They are tropical African trees, of 
no special interest. 

Xiopbobranolilatea (Gr. Ktxpos, and 
Ppdyxia, gills). An order of osseous fishes, 
comprehending those in which the gills are 
in the form of small tufts, and disposed in 
pairs along the branchial arches; as in the 
pipe-fish and hippocamp. 

Xiopbolte. A variety of Kipidolite from 
Zillerthal in the Tyrol. 

Xiopbotes (Gr. \6<pos). A genus of Tsenioid 
fishes, characterised by a short head, surmounted 
by a high osseous crest, to the summit of which 
a long and stout spine iB attached, bordered be- 
hind with a membrane and a low fin, of which 
the rays are nearly all simple, and which ex- 
tends from the occipital spine to the point of the 
tail ; this is terminated by a distinct but veiy 
small caudal fin. 

. Xiopbyropods, Xaopbyropoda (Gr. \6<pos t 
and wo Os, a foot). The name of a section of Ento- 
mostracous Crustaceans, comprehending those 
species which have cylindrical or conical ciliated 
or tufted feet. 

X* op ping. In Arboriculture, the cutting off 
all the branches of a tree for the sake of the 
profit to be derived from- them ; as contrasted 
with pruning, by which some of the branches 
are out off for the sake of the tree. The lop- 
ping of a tree, however, does not include the 
cutting off of the crop or leading shoot ; and 
hence, when timber trees are sold, the purchaser 
bargains to take them either with or without 
the lop and crop, as the case may be. 

Xiorantbaceee (Loranthus, one the gene- 
ra). A natural order of parasitical Exogens 
included by Lindley in his Asaral alliance. 
They principally inhabit the equinoctial regions 
of Asia and America, and are distinguished from 
Caprifoliacee and all other orders by their 
parasitical habit, and by the stamens being op- 
posite to the petals. Brown suggests their re- 
lation to Protcacea ; and, upon the whole, the 
structure of this order appears to he rather that 
of a polypetalous or apetalouB than of a mono- 
petalous order. Schleiden has made the start- 
ling assertion that they are gymnospermous. 
The bark is usually astringent. Their chief 
peculiarity is their power of rooting in the 
wood of other plants. They effect this when 
they first germinate by fixing their root upon 
the bark, and then by slow degrees introducing 
it into the tissue till they reach the wood, be- 
tween the wedges of which they slightly in- 
sinuate themselves, thus placing their aborts e 
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roots in the line of the current of ascending sap. 
They are generally beautiful plants, but are 
scarcely capable of cultivation. Mistletoe is the 
most northern species of the order. 

Boreba. The name of a coasting vessel used 
in the Chinese seas. 

Bord (A. -Sax. hlaf-ord, supposed by some 
to mean ord, the origin of hlAf, loaf, but re- 
garded by others as a corruption of WAf-weard, 
the warder of bread : Max Muller, Lectures 
on Language,. series, p. 255). A title of 
honour. It may be said to be either a title 
of hereditary dignity (as lord of parliament) ; 
or a title expressing certain powers, as lord of 
a manor, lord chancellor, lord of the treasury, 
&c. The eldest sons of earls, and all the sons 
of dukes and marquises, are styled lords by 
courtesy. 

Xiord Advocate of Scotland. [Advocate.] 
Lord Keeper. [Chancellob; Kekpeb.] 

Lord Privy Seal. [Seal.] 
lord's Supper, The. [Euchartst.] 
Bord-Bleutenant of Ireland. The chief 
executive officer of the Irish government, repre- 
senting in someTespects the person of the king. 
The first viceroy or lieutenant of Ireland appears 
to have been appointed in the reign of Henry II. ; 
and by Acts of Parliament passed in the reigns 
of Richard III. and Henry VIII. provision was 
made for the election of a governor by the 
chancellor, treasurer, or other high officers of 
the government, on the death or resignation of 
a lieutenant* until the king’s pleasure were 
known. The chief officer in Ireland has been 
variously styled at different times; as custos 
or keeper, justiciary, warden, procurator, sene- 
schal, constable, deputy, and lieutenant. He 
is appointed by letters patent durante bene 
placito. He has a council, composed of the 
great officers of the crown in Ireland and 
others appointed by the crown. He cor- 
responds with the secretary for the home de- 
partment; but the management of the affairs 
of the Irish government in London is chiefly 
intrusted to the secretary for Ireland, who is 
also chief secretary of the lord-lieutenant. He 
has also a household, consisting of a private 
secretary, steward, comptroller, chamberlain, 
gentleman usher, master of the horse, and 
subordinate officers. His salary has been 
usually 20,000/. per annum. 

Lordf-Lleatenant of Counties. In 
England and Wales, officers appointed by the 
king, and intrusted by parliament with full 
power and authority to call together, arm, and 
array the militia, and cause them to be trained 
and exercised once every year. Each may 
appoint twenty or more deputy-lieutenants, 
who must have 200/. a year freehold estate; 
except in the Welsh and some small English 
counties, where the qualification is only 150/. 
The lord-lieutenant also nominates officers in 
the militia and yeomanry: hut the names both 
of deputy-lieutenants and officers must be laid 
1 m fore the king; and if he, within fourteen 
days, expresses disapprobation, the commissions j 
do not issue. ! 
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Lordihlp. [Leet.] 

Bore (Lat. lorum, a thong). In Ornithology, 
signifies the space between the bill and the eye, 
which is bare in some birds, as in the great 
crested grebe ; but is generally covered with 
l feathers. In Entomology, the term is applied 
to a corneous angular machine observable in 
the mouth of some insects, upon the interme- 
diate angle of which the mentum sits, and on 
the lateral ones the cardines of the maxillare, 
and by means of which the'trophi are pushed 
forth or retracted, as in the Hymenopterous 
insects. 

Borioa (Lat. ; Or. 6wpa^). A cuirass or crest 
of mail, made of leather and set with plates of 
metal in various forms, chiefly in rings like a 
chain, used by the Roman soldiers. 

Borlcates, Boricata (Lat. lorica). The 
name given by Merrem to an order of reptiles 
dismembered from the Sauria of Cuvier, and 
including those species, as the Crocodile, which 
are protected by an armour of bony plates. 

Borlcation (Lat. loricare, to crust owr). A 
term of old Chemistry, signifying the application 
of a lute or coating to glass and other vessels. 

Bortmer (from Lat. lorum). A name for- 
merly given to the makers of bits, spurs, and 
other articles of iron used for horses. 

| Boris. [Stenops.] 

Bory. A tribe of birds composed of several 
genera, closely allied to the Parrots : remark- 
able for their very soft beaks. They are to be 
found in most of the islands of the Indian 
Archipelago, and in Australia. 

Botalite. A greenish-grey mineral found 
at Peterlow in Finland. 

Bote-tree (Gr. Awt<Jj). Of this there were 
two kinds : the one a small plant, from which 
the Lotopkagi derived their name ; the other a 
tree with cut leaves and very hard wood. The 
former is reputed to be the Zizyphus D tvs, tin* 
latter the Celtis australis. The true Lotus of* 
the ancients has been, however, with more pro- 
bability referred to Nitraria tndentata. In the 
Hindu Mythology, the Lote-tree is regarded as 
the symbol of creation, [Lotophagi.] 

Botblan. A name common to that part of 
Scotland which stretches along a considerable 
part of the southern shores of the Frith of 
Forth, and comprehends three counties, Had- 
dingtonshire, Edinburghshire, and Linlithgow- 
shire ; otherwise called East, Mid, and Wp-t 
Lothian. The etymology of the name is doubt- 
ful. Lothian was taken possession of by the 
Saxon invaders a. d. 450, and became the scene 
of contest between the Saxon-Gaels and Scoto- 
Irish, and was at length ceded to Malcolm II. 
in 1020. Lothian was considered as a country 
whollv distinct from Scotland in the reign of 
David I., and the period of its incorporation 
with the rest of the country is assigned to the 
eleventh or twelfth century. 

Botion (Lat. iotio). A mixture of different 
ingredien t, or a solution of various medicinal 
substances, in water or other menstrua, di-igm d 
for external application. Indolent ulc anti 
tumours require stimulating lotions; whereas 



LOTOPHAGI 

sedative and narcotic mixtures are used to 
alleviate pain. 

Lotopbagl (Gr. \coro<pdyos, a lotus-eater ) 
In Homeric Mythology, the name of tho people 
inhabiting a country to which Ulysses was 
carried (Odyxs. ix. 82) while trying to double 
Cape Malea in the Peloponnesus. ^Gladstone’s 
Homer and the Homeric Age % vol. lii. p. 320.) 
According to the legend, those who ate the fruit 
forgot their friends and country, and wished 
only to remain idle in the land of the Lotus. 

lottery (Ger. loos, lot). A lottery may 
be defined as a gamo of hazard, in which small 
sums are ventured for the chance of obtaining 
it larger value, either in money or other articles. 
Lotteries aro formed on various plans ; but in 
general they consist of a certain number of 
tickets drawn at the same time, with a corre- 
sponding number of blanks and prizes, by which 
the fate of the tickets is determined. In modern 
times this species of gaming has been sanctioned 
at different periods by most of the European 
governments, as a means of raising money for 
public purposes. The earliest English lottery 
of which there is an authentic record was 
drawn in 1369, wdien 400,000 tickets were 
sold at ten shillings each. The prizes consisted 
chiefly of plate, and the net profits were in- 
tended to be appropriated to repairing the har- 
bours of the kingdom and other public works. 
In 1612 a lottery was drawn for the benefit 
of the English colonies ; and, in the course of 
the same century, the desire for embarking in 
speculations of this kind gave rise to so many 
private undertakings, many of which were formed 
on the most fraudulent principles, that, in the 
beginning of Queen Anne’s reign, parliament 
found it necessary to suppress private lotteries 
* as public nuisances.’ The year 1709 saw tho 
birth of the first state or parliamentary lottery ; 
and from that time down to 1823 thoy were 
annually licensed by Act of Parliament, under a 
variety of regulations. In the very early part 
of last century the prizes were paid in the form 
of terminable annuities. Thus in 1746 a loan 
of 3,000,0002. was raised on 4 per cent, an- 
nuities, and a lottery of 50,000 tickets, at 102. 
each ; and in the following year 1,000,0002. was 
raised by the sale of 100,000 tickets, the prizes 
in which were funded in perpetual annuities, at 
the rate of 4 per cent, per annum. During the 
same century government constantly availed 
itself of this means to raise money for various 
public works, of which the British Museum and 
Westminster Bridge are well-known examples. 
But at the comftiencement of the present cen- 
rury a great repugnance began to be manifested 
in parliament to this method of raising any 
part of the public revenue, in consequence of 
the spirit of gambling which it tended to foster 
in the great body of the people ; and the evil 
at last became so palpable, that, in the year 
1823, the legislature consented to the entire 
abolition both of state and private lotteries. 
It would be superfluous to enter into any ar- 
gument to point out how prejudicial all such 
establishments must bo to public murals, by 


LOUIS IVOR 

giving the countenance of government to a sys- 
tem of gambling, by which the mind is misled 
from habits of continued industry to dreams of 
sudden wealth, which, in the great majority of 
instances, must end in ruin. Those who wish 
to see the results of this system of finance ex- 
hibited in its true colours, will find ample in- 
formation in the two parliamentary reports 
presented to the House of Commons on the 
subject of lotteries in 1808; but the following 
passage from the Wealth of Rations illus- 
trates clearly and forcibly their principle and 
operation : — 

4 The world neither ever saw, nor ever will 
see, a perfectly fair lottery, or one in which the 
whole gain compensated the whole loss : be- 
cause the undertaker could make nothing by it. 
In tho stato lotteries, the tickets are really not 
worth the price which is paid by the original 
subscribers, and yet commonly sell in the 
market for twenty, thirty, and sometimes forty 
per cent, advance. The vain hope of gaining 
some of the great prizes is the sole cause of this 
demand. The soberest people scarce look upon 
it as a folly to pay a small sum for the chance 
of gaining 10,000 or 20,000 pounds; though they 
know that even that small sum is perhaps 20 
or 30 per-cent, more than the chance is worth. 
In a lottery in which no prize exceeded 20/., 
though in other respects it approached much 
nearer to a perfectly fair one than the common 
state lotteries, there would not be the same 
demand for tickets. In order to have a better 
chance for some of the great prizes, some 
people purchase several tickets, and others 
small shares in a still greater number. There 
is not, however, a more certain proposition in 
mathematics, than that the more tickets you 
adventure upon, tho more likely you are to be 
a loser. Adventure upon all the tickets in tho 
lottery, and you lose for certain; and the 
greater the number of your tickets, the nearer 
you approach to this certainty.* (Degerando’s 
Bienfaisancc Publiquc 1. ii. ch. vi.) 

State lotteries were abolished in France in 
1836, along with the gambling houses, from 
which a great revenue had been derived. They 
still exist in several of the German states. 
That of Hamburg is established on a com- 
paratively fairer principle than was adopted 
either in France or England ; the whole money 
for which the tickets are sold being distributed 
among the buyers, except a deduction of 1 0 per 
cent, made from the amount of the prizes at 
the time of their payment. 

&ougb. An Irish term, synonymous with 
the Scotch loch , but not with the English lake ; 
for loch and lough are applied to designate 
arms of the sea, as well os collections of fresh 
water, which lake is not. 

Xaoul*, St., of France. A royal military 
order, founded by Louis XIV. in 1693. The 
badge is a cross of eight points, with fleur-de-lis, 
and bearing a circular shield containing tho 
effigy of St. Louis. 

&ouls d’Or. A gold coin under the old 
s) stem of France, first struck under Louis XIII. 
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in 1641, from whom they derived their name. 
The louis d’ors, says Kelly, coined before 1726, 
which passed then for 20 livres, were coined 
at the rate of 36| per French mark of gold 52 
carats fine. From the year 1726 to 1786 louid 
d’ors were coined at the rate of 30 to the mark 
of gold ; and about this period all the gold coins 
in France were ordered to be brought to the 
mint to be melted down ; and a new coinage 
then took place, at the rate of 32 louis d’ors to 
the mark of the same degree of fineness, with 
a remedy of 16 grains in the weight, and of 
a carat in the alloy. The intrinsic value of 
this new coin was 18s. §\d. sterling. Louis 
d’ors were formerly regarded as a current coin 
in all parts of the Continent; but in England 
they are sold merely as merchandise, and their 
value has fluctuated from 18s. Qd. to 21s. 
sterling. 

Ztouplng’-lll. The name applied, in the case 
of sheep and cattle, to the disease known as the 
Mad Staggers, when it attacks the horse. 

Xiouse. The Pcdiculus Hvminia of Lin- 
naeus, a small parasitic apterous insect; well 
known, and usually found on those individuals 
who neglect personal cleanliness. It proceeds 
from a small egg. or nd , and is distributed 
amongst nearly all known domesticated ani- 
mals; the species, however, differing usually 
from those found in man. 

Louvre. One of the most ancient palaces of 
France. It existed in the time of llagobert, 
as a hunting seat ; the woods then extending 
all over the actual site of the northern portion 
of Paris, down to the Seine. The origin of its 
name has not been satisfactorily ascertained. 
It was formed into a stronghold by Philip 
Augustus, who surrounded it with towers and 
fosses, and converted it into a Mate prison, for 
confining the refractory vassals of the crown. It 
was then without the walls of Paris ; but on their 
extension m the latter part of the fourteenth 
century, it was included in their circuit. 
Charles V. made additions to it. That part 
of the palace now called the Vieux Louvre 
was commenced under the reign of Francis 
I., after the designs of Pierre l’Escot, abbot 
of Clngny. When Charles IX. resided in 
the Louvre, he began the long gallery which 
connects it with the Tuileries, buiU for his 
niorher by Philibert de l’Orme : this gallery 
non holds the celebrated collection of paint- 
ing ; it was finished by Henry IV. Louis XIV. 
c'\oicd the peristyle that formed the entrance to 
the V ioux Louvre (since materially altered) from 
th' side of the Tuileries, after the designs of 
I.em^reier. That monarch also gave a begin- 
ning to the modern portion of the Louvre, 
by riveting, after Perault’s design, the great 
i a -tern front : and subsequent monarchs have 
slowly advanced it towards completion, espe- 
ei.illy Napoleon I. The eastern front exhibits 
a facade of great beauty, though it is sadly out 
of 1. irmonv with the architecture of the interior 
and of the inner quadrangle. (See the criti- 
cism of Mr. Ferguson in his History of the 
Mvd<.m Styles of At m chdcrtiirc .) Of Lite years, 
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the Louvre has been connected with the Tui- 
leries, at an immense expense, but with su- 
preme talent, by the late M. Visconti, assisted 
by M. Lefeuille; and the united palaces form 
a mass imposing and magnificent in the 
extreme. Besides the gallery of paintings 
above mentioned, which contains some of the 
finest works of art in the world, the Louvre 
contains a matchless collection of antiquities, 
and other specimens of art ; the collection of 
Roman and Graeco-Roman sculpture, and of 
Etruscan ornaments, is unrivalled. 

“ Love Apple. The Tomato, Lycopcrsicum 
esculentum , whose fruit forms an excellent 
ingredient in soups, sauces, and gravies, and 
is also extensnely used in various other ways. 

Love, Family of. A sect of fanatics in the 
sixteenth century, holding tenets resembling 
those of the early Anabaptists. There is a pro- 
clamation against them by Queen Elizabeth, 
dated from her manor of Richmond, 1680. 

Love Feasts. Religious meetings held 
quarterly by the Methodists, to which members 
of their church alone are admitted, and that 
only on presenting a ticket or a note from the 
superintendent. They are retained in imita- 
tion of the Agap.ts [which see] held by the 
early Christians. 

Xiow Sunday. In Ecclesiastical Antiqui- 
ties, the Sunday next after Faster has been 
popularly so called in England; perhaps by 
corruption for close ^Pnscha clausum, close of 
Easter , one of the many names by which it was 
known in the Christian church). 

Xaowelte. A yellowish or reddish mineral 
product, found at Isclil in Austria. It is a sul- 
phate of magnesia and soda. 

Lower Empire. A name sometimes ap- 
plied to the Roman empire, from the removal 
of the imperial seat to Constantinople down to 
its extinction on the capture of Constantinople 
by the Turks in 1453. 

Lower Eocene. The Lower Eocene de- 
posits hre best developed in the London end 
Hampshire basins, and can bo studied there in 
great detail. Tiny are very rich in fossils, in- 
cluding a great variety of plants, of which the 
fruits alone remain, and many quadrupeds of 
extreme interest. On the whole, they may be 
said to underlie the great Paris series, with 
which they were long compared. 

The following is the division of these beds 
suggested by Mr. Prostwich as best showing the 
position of the deposits in England : — 


1 London clay 

Basement bed of the London clay 
/Vjijier 


Lower Series 


Woolw ich and Beading 
series 


Middle 
, Lower 


iTlianor sand* 


Lower Eocene format ion< under various names 
are known in many parts of Europe, Asia, and 
both North and South America, and range into 
North Africa. Thu Xlauiulxtii Foualuiojn is 
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one of the most important representatives. The 
Monte Bolca and Mount Lebanon beds, cele- 
brated for their fossil fish remains, arc at the 
l)ottom of these Tertiaries. So also are the S an- 
tic limestone of North America and some of the 
green earths of New Jersey U.S. The older 
tertiaries as a group are very rich in organic 
remains. [Eocene ; London Clay.] 

Lower Greensand. The name given by 
English geologists to the lower division of the 
Cretaceous series of rocks as developed in the 
south-eastern part of the British Islands. The 
name greensand was originally given to the 
sands beneath the chalk, because in many places, 
though rod in colour, they are found to be full 
of green particles, owing to the presence of 
scales of silicate of iron. Beds of this kind 
arc developed very largely in our own islands. 
Deposits of the same age ajre found also on 
the Continent, especially in the north of Switzer- 
land at Ncufeh&lcl. These beds are typical; and 
under the name Nrocomian , which probably 
includes some part of our Wealden period, im- 
portant deposits occur in Switzerland. 

The lower greensand is rich in fossils, many 
of them very characteristic. The Pern a mulltti y 
a largo bivalve shell, is common in the typical 
beds Shells of ceplialopodous molluscs, vary- 
ing greatly in form, abound ill the rocks of this 
period. 

The Isle of Wight presents admirable sections 
of the lower greensand, and serves to connect 
the beds known under this name with the typi- 
cal Neocomian deposits. [Neocomian ] j 

Lowiglte. A variety of Alum-stone found j 
at Tolfa in Italy and Tabrze in Siberia, and : 
differing from ordinary Alum-stone only in con- ■ 
taming a less amount of water. Named after \ 
Li i wig, by whom it was analysed. 

Loxia (Gr. A crooked). A genus of 
Coni rostral Passerine birds, characterised by 
having a compressed beak, and the two man- 
dibles so strongly curved that their points cross 
each other, sometimes on one side, sometimes 
on the other. The crossbill (Loxta curvirostra) ' 
is the type of this genus. j 

Loxoclase (Gr. A o£<h, and fcAow, I break). 
The name given by Breithaupt to the Felspar 
which occurs with Pyroxene in the Laurontian 
rocks of Hammond, St. Lawrence county. New > 
York. It has the cleavage, density, and compo- j 
sitiou of Orthoclasc, and is remarkable for the 
large amount of soda which it contains. 

Loxodromic Curve (Gr. Ao£os, and tip6ju.os, 
a course). A curve which cuts at a constant 
angle all the lines of curvature of a surface which 
belong to one and the same system. In the 
case of a surface of revolution, the trajectories 


of the meridian linos are loxodromic curves. 


A ship sailing always towards the same point 
of the compass, or on the sume rhumb, describes ; 
a loxodromic curve ; it is manifestly a kind of ' 
spiral which approaches the pole asymptotically. 
The differential equation of a loxodromic curve 
on the sphere is easily found. In fact, if ^ be 
the arc of the meridian intercepted between any ! 
point of the curve and the pole, and A the Ion- j 
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gitude of fhat point, then the infinitely small 
arc of the parallel of latitude corresponding to 
an increment of the curve is d\ sin <j>, and the 
differential of the co-latitude is d<p; but, be- 
cause the curve qutsall the meridians under the 
same angles, the variation of the parallel of 
latitude corresponding to an increment of the 
curve is proportions 1 to the variation of the 
co-latitude; consequently a dk sin^>*=ity>, or 

a dk =* JO- which is the differential equation 
sin <f> ^ 

required. By integration, the equation of the 
loxodromic curve is at once found to be 

tan ~ =-= c e*\ where c is a new constant. From 

^ this it is at once manifest that the stereographic 
! projection of a loxodromic curve on the sphere 
I is a logarithmic spiral, the centre of projection 
. being at the pole opposite to the one from which 
the angles (p are measured. 

Lozenge (Fr. losange). In Heraldry, a 
bearing in the shape of a parallelogram, with 
two obtuse and two acute angles. The arms of 
maidens and widows are borne on shields of 
' this shape. 

j Lozenge. In Mathematics, a synonym for 
! rhombus, being an oblique-angled equilateral 
1 parallelogram. 

Lozenge. In Pharmacy, a medicinal sub- 
' stance made up into a small cake, to be gru- 
! dually dissolved in the niout h. Sugar, gum, and 
starch are the umi.i 1 inert parts of lozenges; 

I and minute quantities of active substances are 
j added, according to the purposes for winch they 
arc intended: such as ipecacuanha or squills, 
for pectoral lozenges ; extract of poppies or 
opium, for sedative lo/enges; cayenne pepper 
as a stimulant ; oil of peppermint as an anti- 
spa smodie, See. 

Lubber’s Hole. On .Shipboard, an entrance 
to the top, by winch it is reached without pass- 
ing over t lie futtoek shrouds. Jt is the easier 
though slower way, and is regarded by sailors 
as only worthy of a lubber. 

Lubricator (Lat. lubricus, slippery) An 
arrangement for lubricating the bores of rifled 
gnus, and thus removing the solid residue from 
the powder which would otherwise he left in 
the bore, and clog the grooves. It consists, m 
our service, of a copper wad, containing equal 
parts of tallow and oil, next the projectile, then 
a felt wad, and then a millboard disc, all joined 
together. The explosion of the charge drives 
the copper wad against the projectile, anil re- 
leases the lubricant ; which the felt wad, acting 
as a mop, wipes up and carries forward. 

In Machinery, the term lubricator is applied 
to the arrangement by which the bearings of 
the engine are preserved from the effects of 
friction by means of oil or grease. 

Lucanldae (Gr. kvKos , a wolf ' ; also the name 
of un insect). A family dismembered from t lie 
Li unman genus Lucan tt* , and including tl 
insects which, in addition to the comprehensive 
characters of the original genus, present antenna,* 
strongly geniculate, glabrous, or but slightly 
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pilose ; the labrum very small, or confounded 
with the epistome; maxillae terminated by a 
membranous or coriaceous, silky, pencilliform 
lobe ; edentate, or with one tooth ; and a ligula 
either entirely concealed or incorporated with j 
the mentum, or divided into two narrow, elon- 
gated, silky lobes, extending more or less be- 
yond the mentum. The scutellum is situated 
between the elytra. The stag-beetle, Lucanus 
ccrvus, &c. t is the type of this family. The 
subgenera are (Esalus, Lamprina , Sinoden - 
drum , &c. 

Laoanut. A Linnaean genus of Coleo- 
ptera, forming the type of a tribe of Lamel- 
licorn beetles (Lucanina) in the system of 
Latreille, by whom it is thus characterised : 
Antennae composed of ten joints, the first of 
which is usually much the longest ; the anten- 
nal club has its leaflets or teeth arranged per- 
pendicularly to its axis, in the manner of a 
comb. The mandibles are always corneous, and 
most commonly exhibit a sexual superiority of 
developement and peculiarity of form in the 
males. The maxillae are generally terminated 
by a narrow, elongated, and silky lobe; but 
sometimes are entirely corneous and dentated. 
The ligula in most of the Lucanincs is formed 
of two small silky pencils, projecting more or 
less beyond an almost semicircular or square 
mentum. The anterior legs in the greater 
number are elongated, and their tibiae dentated 
along the whole of their outer side. The tarsi 
terminate in two equal and simple hooks, with 
a little appendage with tw T c setae between them. 
The elytra cover the whole of the upper part of 
the abdomen. The insects thus characterised 
wore first divided by the immediate successors 
of Linnaeus into two genera, Lucanus proper and 
Passalvs, both of which are now elevated to the 
rank of families, and subdivided into numerous 
subgenera. [Luca.nid.is ; Passalid^e.] 

Luceres (Lat.). In Iloman History, the 
name given to a division of the Homan populus 
or patricians. Livy (i. 13) speaks of the origin 
of this name as unknown, but describes the 
Luceres with the Hamnenses and Titienses as 
centuries of knights. [Equites.] Elsewhere 
(x. 6) he speaks of them as being the three 
ancient tribes. (Sir G. C. Lewis On the Cre- 
dibility of Early Roman History , ch. xi. sec. i.) 

Xaucern. The ill. dicago sativa, a well- 
known plant of the natural family Leguminosa. 
There are many species of Mi dicago, but of 
these the artificial grass, called Lucern, is most 
deserving of notice. This plant was in high es- 
tima 1 ion among the ancients ; and its nutritious 
qualities, easy cultivation, rapid growth, and I 
luxuriant properties, have placed it in the first 1 
rank of vegetable food for cattle, even in the 
present times. * Lucern,’ says an old writer, ‘ is 
commended for an excellent fodder. . . . There 
is not any pulse or other feeding which is more 
agreeable or more precious for feeding beasts 
than lucerne : so that it may seem to spring out 
of the earth. . . as a more especial favour from 
God, not only for nourishing and fat toning herds 
of cattle, but also to serve as a physic for beasts 
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that are sick.’ ( Country Farm. 3rd edit. fol. 1010, 
p. 364.) Those who wish to see the properties 
of this plant fully developed, and its history 
traced from, its discovery during the Persian 
| expedition under Darius to its subsequent in- 
troduction successively into Greece, Italy, Spain, 
France, and Germany, down to its arrival in 
England, will find ample details in the learned 
Essays on Husbandry by the Rev. Walter Harte 
(London 1770). The origin of the term lucern 
is involved in obscurity, Some authors have 
derived it, naturally enough, from the canton 
in Switzerland of that name; but from the 
account given by Mr. Harte of the history of 
this plant, it does not appear either that 
Switzerland was particularly famous for pro- 
ducing it, or that the northern or western 
nations of Europe received it thence. It is 
cultivated successfully in the lowland part of 
Essex, where a deep calcareous loam and a 
favourable climate combino to make it a most 
productive forage crop. 

Xiucernarla (Lat. lucernn, a lamp). A 
genus of fleshy polypi ( Polypi camosi) in the 
system of Cuvier, characterised by a long and 
slender pedicle supporting a radiated disc, 
which sends off numerous tentacula united 
in bundles. Cuvier regarded the Lucernanm 
as being nearly allied to the Actinia or sea- 
anemones ; but their substance is softer. They 
emit phosphorescent light. 

Lucifer (Lat. light- bearing). The morning 
star. A name given to the planet Venus, 
when she appears in the morning before 
sunrise. When Venus follows the sun, or 
appears in the evening, she was called Hes- 
perus, the evening star. These names no 
longer occur except in the old poets. 

Xiuclfers. This term was originally applied 
to matches tipped with a mixture of chlorate 
of potash and sulpliuret of antimony which 
were inflamed by friction upon a piece of 
emery paper. These have been superseded by 
a variety of mixtures containing phosphorus. 
The manufacture of lucifers now forms a vast 
trade, which in this country alone consumes up- 
wards of eight tons of phosphorus and twenty- 
six tons of chlorate of potash in tipping them. 
The process of making them is almost wholly 
performed by machinery. It has been found 
that the ill effects caused by the employment, of 
common phosphorus on the health of tho work- 
men may be prevented by uring in its stead 
the red or amorphous phosphorus, which with 
manganese and glue is made into a friction- 
paste for covering the side of the boxes. Such 
! matches, as not being affected by accidental 
friction, and as being free from poison, are 
called safety matches. 

Kaclferians. The name of a sect of 
schismatics, so called from Lucifer, bishop 
of Cagliari, in the fourth century, who refused 
to hold any communion with the clergy who 
had conforrnod to the Arian doctrines, and 
whom a srnod at Alexandria, a.d. 352, had 
determined to readmit into the church on 
condition of an open acknowledgement of their 
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errors. HU followers are little heard of after 
the time of Theodosius the Great. [Schism.] 

Buclnsu [Luma.] 

InonUitei A black limestone often pol ished 
for ornamental purposes, to which it is said first 
to hare been applied by Lucullus the Roman 
consul, who originally carried it to Rome from 
an Uland in the Nile. 

Xmoama (its Peruvian name). A genus of 
Sapotaoea found in the West Indies and South 
America, and comprising numerous shrubs or 
tall trees, one of which, L. mammosum , called 
the Marmalade- tree, is cultivated for the sake 
of its fruit, which contains a thick agreeably 
flavoured pulp bearing some resemblance in 
appearance and taste to quince marmalade. 

Budlow Formation. The upper member of 
the typical Silurian series in England. It is well 
developed near the town of Ludlow, and is there 
recognised by distinct groups of organic remains. 

It is subdivided into three principal members, 
(1) Upper Ludlow sands and shales, (2) Ay mos- 
tly limestone, and (3) lower Ludlow shales, with 
concretions of limestone. The whole series is 
rich in organic remains, many of them charac- 
teristic and easily recognised. Certain groups 
of tnlobitcs are especially developed in these 
uppermost Silurian rocks, but they are all won- 
derfully rich in fossils. The total thickness of 
the Ludlow formation in England and Wales is 
estimated at not less than 2,000 foot. 

The Ludlow formations are well represented 
in Bohemia, together with the other principal 
divisions of the Silurian series. They extend 
also to Scandinavia and Russia, but generally 
under a very different appearance, being identi- 
fied only by the groups of fossils. 

Lues (Lat.). As a Medical term, poison or 
pestilence ; a plague. 

Buff. The foremost or weather edge, or leech 
of a fore-and-aft sail. To luff, to bring the 
ship’s head nearer the wind. 

buffer Boarding or Louvre Boarding. 
In Architecture, boards placed in an aperture 
above each other at regular intervals, and in- 
clined to the horizon at an angle of 46°, so as 
to admit air to the interior without allowing 
the rain to penetrate. 

Bug-sail. A four-sided sail bent to a yard, 
which is slung nearly horizontally, about one- 
third of its length from the windward end. 

Bugger. A small vessel carrying two or 
throe masts, with a lug-sail on each; it is 
capable of beating very closely up to the wind. 

Bumaohella. Shell marble ; the frag- 
ments having a pearly lustre, it is sometimes 
termed fire marble . The finest specimens are 
from the lead mines of Bleiberg, in Carinthia. 

Bumbago. Rheumatism. 

Bumbar Abscess (Lat. lumbus, the flank). 
An abscess of the loins formed upon the psoas 
muscle; it is frequently mistaken for nephritic 
Or rheumatic disease, and, when it forms a 
swelling in the groin, for hernia, 

Bumber. In a trading vessel, the name 
applied to small spars, &c., as handspikes, an- 
chor stocks, gaffs, &c. 

410 


LUNACY 

Bumbrioal Muscles (Lat lumbricus, 
an earthworm). Small muscles of the hand 
which assist in bending^the fingers. 

Lumbrlcui-^iatjr A Linnaean genus of 
Vermes, now the type of a family ( Lurabricinm ), 
which ranks as the first of the Setigerous 
Abranchian Anellidans in the system of Cuvier. 
All the species of this family — the earth - 
worms, as they are commonly called — are cha- 
racterised by a long cylindrical body, divided 
by rugae into a great number of rings, and by 
an edentate mouth. The common earthworm 
(Lumbricus terrestris, Linn.) attains nearly a 
foot in length, and is composed of upwards of 
one hundred and twenty rings. This species is 
extremely abundant : they traverse the soil in 
every direction, swallowing quantities of earth, 
together with portions of roots and ligneous 
fibres, and other organised substances, which 
they assimilate for their own nutriment Their 
castings constitute a rich soil. 

In gardens and cultivated ground earthworms 
are rather beneficial than otherwise, by render- 
ing the soil permeable to water, and mixing its 
constituents. It is only when they occur in 
lawns and gravel-walks that they become 
troublesome, and then only because their casts 
disfigure the surface. In such situations they 
may be removed or destroyed by the use of 
clear lime-water, made with quick-lime. 

Buna. In Latin Mythology, the moon, 
worshipped along with Sol, the sun. She had 
a temple at Rome, on the Aventine. The name 
is a later form of Luc-na, and recurs in that of 
Luciua, the goddess who presided over child- 
birth, from the same root with lux, luceo, and 
Greek \cvk6s, white. 

Buna Cornea. Fused chloride of silver; 
so called from its horn-like appearance, luna 
being the term by which the old chemists de- 
signated silver. 

Lunacy. In Law, strictly, the condition 
of an insane person who has lucid intervals, 
which in former times were supposed to depend 
on the phases of the moon ; whence iucli per- 
sons were styled l un at Lei. But, for convenience, 
the term is commonly used as embracing the 
condition of all those who are under certain 
legal disabilities on account of mental defi- 
ciency, such as idiots, fatuous persons, &c. ; all, 
in short, who are of unsound mind. The chief 
of these disabilities are: incapacity to make 
contracts, either personal or affecting the estate; 
to sue or defend in courts of justice ; to perform 
offices and duties ; to make devises or bequests. 
By au ancient legal maxim, the sovereign hus 
the custody of lunatics. This is in practice 
delegated to the keeper of the great seal, by 
virtue of the sign manual. His powers are now 
regulated by the Lunacy Act, 16 & 17 Viet. c. 70, 
and several amending statutes. Applications 
for a commission of lunacy are consequently 
directed to him. When he determines that 
such a commission is proper, it issues to cer- 
tain commissioners, now styled masters, ap- 
pointed by the same authority. But the Lord 
Chancellor has of late delegated this function 
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to the Lords Justices* [CsJuicnLLQB.1 By a 
recent enactment (25 A 2ft Viet, a 85), the 
enquiry by a jury into tbs state of mind of the 
party, formerly tried before one of the masters 
in lunacy, is new tried m one a £ ftto superior 
courts of law at Westminster. If the lunatic 
recover, the inquisition may be superseded. On 
the return of the inquisition, the custody of 
the lunatic’s person and estate devolves on 
the crown ; and the chancellor, on petition, ap- 
points committees to have the custody of either 
or both. These may be any whom the chan- 
cellor thinks fit, although next of kin are 
ordinarily preferred. Lunatics are maintained 
by an allowance out of their own estate; 
when they have none, by statute, in public 
asylums. The c us t o dy at lunatics by private 
individuals is under the control of stat. 8 & $ 
Viet. e. 100 and subsequent amending Acts, by 
which the powers vested in the Commissioner* 
in Lunacy are placed on an entirely new footing, 
and efforts have been made to improve the 
management and eoodxtioa of lunatics, which 
promise to be followed by the best results. 
Persons of unsound mind who are paupers, and 
those who have been tried for offences and found 
insane, and also lunatic convicts, are usually 
confined in county hrnatic asylums, wherever 
these are established. As to the statistics of 
lunatic hospitals or asylums, see Degerando. 
De la Bienfaiaanc s Palligme, voL iv. part iii. 
book iii. 

The incapacity of a person of unsound mind 
to commit a crime depends, it is said, upon his 
irresponsibility, moral and legal. The general 
mode of directing a jury has been that they 
should acquit the prisoner, if satisfied that he 
had not a sufficient degree of reason to know that 
Eh wm doing an Act that was wrong, a test 
definitely laid down by the judges in Mac- 
naught en’s cause in the year 1843, and al- 
ways since adopted. On acquittal taking 
place on evidence of luv icy, the jury are 
now required, by 39 & 40 Geo. III. c. 94, 
to find specially whether the person was in- 
sane at the time of committing the offence ; 
and on that finding he is taken into public 
custody. The law of lunacy in Scotland is 
regulated by the recent Act, 20 & 21 Viet, 
c. 71. 

Lunar Bona. One of the bones of the 
wrist* 

Lunar Cauatto. Fused nitrate of silver. 

Lunar Cycle, The period of time after 
which the new moons return on the same days 
of the year. [Cycle.] 

Lunar Bftstanoe. In Navigation, the 
distance of the moon from the sun, or from a 
fixed star or planet ; by means of which the 
longitude of a ship is found. 

Lunar Method. In Astronomy and Navi- 
gation, the method of determining the longi- 
tude of a place or ship from the observation 
of lunar distances. This problem, which is of 
the highest importance, on account of its being 
the handiest astronomical method of finding 
the longitude at sea, resolves itself into two 
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pots* T&e draft hfetoaacertain the distance of the 
meraifa centre fins ena of the principal planets 
or fioBH& star*} , car the mm„ at a given moment; 
said the second, to find the Greenwich 
tin y ftp vtofic&v •mn&sm to the tables, that 
distance corresponds. The general method of 
procedure may be explriaad a* follows : Six or 
eight observations at thestatib distance from the 
nearest point of the moan’s limb are taken with 
a sextant as quickly in succession as possible, 
and the eanresponding time aft each observation 
noted : tike mea n, at the observed distances, at 
the aaasn tana} given a smgin distance corre- 
sponding to a known instant of time. The true 
mean thus is here s up posed to be given by the 
chroraometeB, the rate and er ro r of which are 
deter saiusad by observations af altitude. Con- 
temporanemisly with the o bser va ti ons of dis- 
tance, too assistants an sometimes employed 
m taking tine attitudes both at the moon and 
star, for the purpose of applying the proper cor- 
rections for refraction, Ac. The remainder of 
the operation consists is toe requisite 

calculations. In the first place, the moon’s 
semidianaeter is added to the observe d distance, 
whereby the true apparent distance is found. 
In the next place, the corrections are applied 
for refraction and parallax, and the apparent 
distance reduced to the centre of the earth. 
This port of the operation is technically called 
clearing the distance „ The computer then tarns 
to the Nautical Almanac, in which the distances 
of the moon from tike son and some of the 
principal stars and planets are riven for every 
three hours. Having found in the the 

distances next less and greater than the true 
distance deduced from the observations, their 
difference gives the change of distance in three 
hours; whence, by interpolation, the Greenwich 
time is obtained at which the distance was 
exactly the same, and consequently the Green- 
wich time corresponding to the apparent time 
at the instant of the observation. 

This method of finding the longitude at sea 
was first proposed by John Werner of Nurem- 
berg so early as 1514, and recommended by 
several other astronomers who lived during the 
same century; but the theory of the lunar 
motions was then, and for a long time after, 
too imperfect to allow of its practical appli- 
cation; and before the invention of Hadley's 
quadrant, there was no instrument by which 
the distances could be measured with the re- 
quisite precision. The advancement of astro- 
nomy, and the perfection of instruments of 
observation, hare obviated all difficulties ; and 
the method of lunar distance£»is now mainly 
relied on by the mariners of all countries. 

Lunar Montb. The time in which the 
moon completes a revolution about the earth, 
and returns to the same position relatively to 
some celestial body, or point in space, with 
which her motion is compared. Hut the moon's 
period may be determined in relation to several 
objects — as the sun, the equinoctial points, a 
fixed star, the perigee or nodes of her orbit : 
and accordingly there are as many different lunar 
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months as there are assumed points of com- 
parison, provided these points have different 
motions in the heavens. 

1. The proper lunar month is the same as 
the lunation or synodic month, and is the time 
which elapses between two consecutive new or 
full moons, or in which the moon returns to the 
same position relatively to the earth and sun. 

2. The periodic month or synodic month is 
the revolution with respect to the movable 
equinox. 

3. The sidereal month is the interval between 
two successive conjunctions with the same fixed 
star. 

4. The anomalistic month is the time in which 
the moon returns to the same point (for example, 
the perigee or apogee) of her movable elliptic 
orbit. 

5. The nodical month is the time in which 
the moon accomplishes a revolution with respect 
to her nodes, the line of which is also movable. 

The exact mean lengths of these different 
lunar months are as follow: | 


4 k, a. a 


Synodic mouth 
Tropical month . 

. 29 

12 

44 

2-84 

. 27 

7 

43 

4-71 

Sidereal month 

. 27 

7 

43 

11*54 

Anomalistic month 

. 27 

13 

18 

37-40 

Nodical month 

. 27 

5 

5 

35-60 


These mean motions are not uniform, but are 
subject to periodic and secular variations. 
[Moon.] 

v*— * Tear. The period of twelve synodic 
lunar months, containing consequently 354 
days ; the lunaf months in the calendar being 
alternately 29 sad 30 days. The exact period 
of 12 l unar months is 354 days 6 hours 48 min. 
34 sec. ; so that the lunar year of the calendar 
requires to be adjusted by intercalation every 
third year. [Calendab.] 

Lunatlo (Lat. lunaticus, from luna; Gr. 
<rc\v' muc6t, from we^nf, the moon, which was 
supposed to regulate their periods of insanity). 
[Lunacy.] 

luMttoa. The period of a synodic revo- 
lution of the moon, or the time from one new 
moon to the next one, in which time the moon 
passes through all her phases. 

hose (Lat luna, the moon). This word 
formerly indicated the crescent-shaped plane 
figure, bounded 1 ■> t u < • i i rcular arcs. Hippo- 
crates of Chios u< ••(V'spli’fhcd the quadrature 
of such a figure. The term lune, however, is 
now used *o th.it portion of the surface 

of a epheiv winch is indeed between two 
great circles. 

hunette (Ir.). In Architecture, an aperture 
for the admission of light in a concave ceiling. 

Lunette. In Fortification, a detached work 
consisting of two faces and two flanks. It is 
especially applicable to the defence of a fortress 
whi n its faces can be directed so that its glacis 
can receive flunk defence from the fortress, or 
other detached works within moderate range. 
It is in general the best form of detached work. 
[FCNTIFJCATION.] 


LUPINUS 

lusfi (Ger. lungen). The viscera by which 
respiration is carried on. In the human subject 
the right lung is divided into three lobes, the 
left into two. They are, as it were, suspended 
in the chest by the trachea*, and separated by the 
mediastinum ; they are also attached to the heart 
by the pulmonary vessels. They are nourished 
by the bronchial artery, which is a branch of 
the aorta; and the pulmonary artery carries 
the venous blood through them from the heart, 
to subject it to the action of the air in their 
cellular structure : the blood when arterialised 
returns to the heart by the pulmonary veins, 
the four trunks of which enter the left auricle. 
The bronchial veins terminate in the vena 
azygos. The nerves of the lungs are from the 
eighth pair and great intercostal. 

Xiungwort. In Botany, the common name 
for Sticta pulmonacca , a lichen which grows 
extensively on the trunks of trees, and is occa- 
sionally used in medicine. In Siberia it is said 
to be employed as a substitute for hops. The 
same name is also applied to the genus Pulmo- 
cm vria. 

Xiwntoolar (Lat. luna, the moon , and sol, the 
sun). Combining the motions of the sun and 
moon. A lunisolar period is that after which 
the eclipses again return in the same order. 
[Cycle.] The Dionysian period of 532 years, 
formed by multiplying together the solar and 
lunar cycles of 28 and 19 years, has sometimes 
been called the lunisolar year. 

Jbuxmita. A variety of Phosphoealcite or 
hydrated phosphate of copper, occurring in 
radiating fibrous masses of a beautiful emerald- 
green colour. 

Xrapercalia. A Roman festival in honour of 
Lupercus, an agricultural god, who was invoked 
for the fertility of the land and as a protector 
against wolves. Livy held it to be the same 
with an Arcadian festival of the god Pan, and 
to have been introduced at Rome by Romulus. 
(Lewis’s Credibility of Early Roman History 
ch. viii. sect, iv.) The festival recurred yearly 
in February, and was of a peculiarly rude 
character. The priests ran naked, and with 
thongs of goat-skin touched the crowd, and 
especially women, a practice arising originally 
from the habit of touching the flocks to insure 
their increase. 

X*upercl. The Roman priests of Lupercus. 
There were three companies of them ; viz. the 
Fabiani, Quintiiiani, and Julii— the last of 
whom were founded in honour of Julius Caesar. 
[Lupeucalia.] 

Lnpla (Gr. hwiw, I molest). An encysted 
tumour. 

Ziupinlte. A bitter substance, extracted 
from the leaves of the white lupin. 

Xiuplnui (Lat.). A very ornamental genus 
of papilionaceous Leguminosa , of which many 
beautiful species, annual or perennial, are 
met with in gardens. One species, L. alb us, 
which has been long cultivated, is extensively 
sown in the south of Europe, for forage, for 
ploughing in to enrich the laud, and for the 
seeds, which form a great article of food in 
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some districts, their 'bitterness being removed 
by boiling. 

Lupulln. The active principle of the hop. 

[Hops.] 

Lupus (Let.). The Wolf. One of the 
southern constellations, situated on the south 
of Scorpio. 

Lupus. In Pathology, a disease which eats 
away the pacts attacked by it wi*h great 
rapidity. 

Lurcher. A variety of dog, of mongrel 
descent, probably allied both to the shepherd’s 
dog and to the greyhound. It is usually em- 
ployed by poachers. 

Luseinla. [Nightengale.] 

Lusted. Tiie name given to the great epic 
poem of Portugal, written by Camoens, and 
published in 1671. The subject of this poem 
is the establishment of the Portuguese empire 
in India. Among all. the heroic poets, says 
Schlegel, either of ancient or modern times, there 
has never, since the Homeric age, been any one 
so loved or honoured by his countrymen as Ca- 
moens. It seems as if the .national feelings of 
the Portuguese had centred and reposed them- 
selves in the person of this poet, whom they 
consider as worthy to supply the place of a 
whole host of poets, and as being in himself a 
complete literature to his country. Few modern 
poems have been so frequently translated as 
the Lusiad. Mr. Adamson ( Memoirs of the Life 
and Writings of Camoens ) notices one Hebrew 
translation of it, five Latin, six Spanish, four 
Italian, three French, four German, and two 
English. Of the two English versions, one is 
that of Sir R. Fanshawe, written during Crom- 
well’s usurpation, and distinguished for its 
fidelity to the original; the other is that of 
Mickle, who, unlike the former, took great 
liberties with the original, but whose additions 
and alterations have met with great appro- 
bation from all critics— except, as indeed was 
to be expected, from the Portuguese themselves. 

( Quarterly Review , vol. xxvii.) 

Lustration (Lat. lustratio). A purification 
by washing or sprinkling with water. Among 
the Greeks it followed the commission of some 
crime, which it was to expiate With the 
Romans it was simply an act to wih ( he favour 
of the gods ; as on fields after the crops were 
sown, and on armies before beginning a cam- 
paign. A general lustration of the Roman 
people, called also lustrum (from luo, the 
Greek Aou», 1 wash) was held by the censors, 
at the end of every period of five years, when 
a sacrifice was offered up, called Suovetaurilia 
(i. e. the offering of a pig, sheep, and ox). 
Hence the word lustrum, as signifying the 
time between two such lustra or days of puri- 
fication, came to be used for the exact space of 
five years. 

Lustrum. [Lustration.] 

Lubus STatora (Lat. a sport of nature ). 
A term applied to anything unnatural in the 
physical world. 

Lute (Ital. liuto, derived by Mr. Wedgwood 
from the Arabic d ud ). A musical stringed 
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instalment of the guitar species, and played in A 
similar way ; but m form more resembling the 
section of a pear, with a back in ribs, like those 
of a melon. 

Lute Composition (from Lat. lutum, moist 
earth). A mixture applied to the bungs of 
powder-cases to keep them air-tight. It con- 
sists of fourteen parts of tallow, and six of 
beeswax, melted together. When cold, it be- 
comes hard, and must be beaten till soft before 
use. 

Clay forms the basis of many lutes; and 
among other substances employed in lutes may 
be mentioned borax, moistened bladder, linseed 
meal, and caoutchouc. 

Luteollne and Luteolelner Peculiar 

colouring principles, obtained from weld. 

Lutes (Lat. lutum, moist earth). Under 
this term, a variety of compounds are used 
for securing the junctures of vessels, or pro- 
tecting them from the action of heat. Slips 
of wetted bladder; linseed meal made into 
a paste with gum-water; white of egg and 
quicklime; glazier’s putty, which consists of 
chalk and linseed oil; and fat lute, com- 
posed of pipeclay and diying-oil, are useful 
for retaining vapours; but to withstand the 
action of a high temperature earthy compounds 
are required. Loam, or a mixture of day and 
sand well beaten into a paste and then thinned 
with water, and applied by a brush in succes- 
sive layers to retorts, tubes, &c., enables them 
to bear a high temperature ; if a thick coating 
is required, care should be taken that the 
cracks are filled up as the lute dries ; a little 
tow mixed with it renders it more permanent. 
If the lute is intended to vitrify, as, for in- 
stance, to prevent the porosity of earthenware 
at high temperatures, a portion of borax, or 
of red lead, may be mixed with it. 

Lutherans. The denomination of Chris- 
tians whose religious system had its origin in 
the preaching of Luther. This system in some 
respects approaches nearer to Romanism than 
that of any other of the reformed churcheai 
The notions of Luther upon the nature of the 
Eucharist are known under the name of consul - 
stantiation , or the coexistence of the body and 
bread, the blood and the wine, at the same time. 
It encourages also the private confession of 
sins, makes use of wafers in the administration 
of the Lord’s Supper, and allows of. images in 
churches. It insists, however, very strongly 
upon Luther’s cardinal doctrine, the justifica- 
tion of man by faith, and not by any merit in 
human actions. With respect to the divine 
decrees, it holds that God foreknows the dis- 
positions of men, whether they will be good 
or bad, and predetermines their salvation or 
rejection accordingly ; differing therein from 
the tenet of the Calvinists, which represents 
the Supreme Being as making His decrees 
by His own mere will The dogmas of the 
Lutheran church are carefully set forth in 
various symbolic books: the Confession of 
Augsburg, the Articles of Smalcald, the 8horttr 
and Larger Catechisms of Luther, and the 
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Form of Concord . The* principle, however 
of this church, which considers Christiana as 
accountable to God alone for their religions 
opinions, allows its teadhem, at the present 
day, an unbounded liberty of dissenting from 
these decisions. The Lutheran church pre- 
dominates in the north of Germany, in 
Prussia, Norway, Denmark, and Sweden : 
there are congregations also of $he same de- 
nomination in England; Holland, Russia, and 
America. In the Prussian dominions it has 
been remodelled ih modern times, and is called 
the Evangelical Church. [Christianity.] 
lutra (Let. an otter), A genus dismem- 
bered by Storr from the Iinmean Mustela , and 
now raised to the rank of a family (Lutrida). 

luxation (Lat luxare, to put out of joint). 
A dislocation of a bone. 

lux. The name of a bone in the human 
body, celebrated on Rabbinical writings, and 
supposed to be indestructible ; according to 
some, it was a vertebra ; according to others-, 
it was the sesamoid bone of the great toe, or 
one of the triangular bones near the lambdoidul 
suture of the cranium. It is also regarded us 
the os sacrum or penultimate segment of the 
skeleton of man. 

lyoanthropy (Or. KvicavOpwirla, from 
Atfcor, a wolf and UpOponros, a man). Hero- 
dotus relates that the Nenriane, a Scythian 
tribe, were supposed t© be changed, for a cer- 
tain number of days every year, into wolves, 
and then to resume their fbrmer shape ; and 
a similar superstition is noticed by Virgil in 
his Eclogues , by Pliny, Pausanias, nnd other 
writers. The same superstition, of the power 
possessed by men of converting themselves 
into wolves, remained in more modern times ; 
but that which the classical ancients believed 
to be effected by the power of herbs, or by 
innate 'powers, was by Christians considered 
as- a species of sorcery. These human wolves 
were called loup-garoux by the French, were- 
wolves by the Anglo-Saxons, W( hrwdlft by 
the Germans: words of the same deriva- 
tion, showing that the superstition in those 
countries was of Teutonic origin. They were 
believed to be extremely ferocious, and to 
devour not only beasts, but human beings; 
but if they were pursued and wounded, the 
spell was frequently dissolved, and the sor- 
cerers were found mutilated in those limbs 
in which they had received the wound in 
their wolfish shape. Prom the prevalence 
of these superstitions in the minds of an 
ignorant peasantry originated the hideous 
species of madness termed lycanthropy, in 
which the patient believed himself to be a 
wolf, and frequently imitated the actions and 
howl of that animal In France, in the 
sixteenth century, numbers <sf these unfor- 
tunate beings were executed, like witches, on 
their own confession. Some of these ma- 
niacs declared that they were actually wolves, 
but that their hair grew inside, or between 
the skin and the flesh. Oribasius, who lived 
in the fifth century of our era, mentions 
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lycanthrqpy as a species of madness, and de- 
scribes its symptoms and the cure. This 
species of insanity seems to have gradually 
died away along with the superstition which 
gave it birth. (Lecky, History of nationalism, 
ch. i.) 

Lyeaon (Gt. Atncduv), In Greek Mytho- 
logy * son of Pelasgus, who is said to have 
first civilised Arcadia, and to have built the 
town of Lycosura. The number of his sons 
is given as twenty- two or fifty ; their impiety 
led Zeus to visit them in the guise of an old 
man, and when they placed before him a meal 
of human flesh, they were by him, according to 
Pausanias, changed into wolves ; but Apollo- 
dorus (iii. 8. 1) merely says that they with 
their father were kilted by a thunderbolt. 
This legend is simply an attempt to account 
for a name the tme meaning of which had been 
forgotten. Thus the name of Areas, the eponym 
erf Arcadia, belongs to the same root with 
Arctos, Arcturus, a constellation, of which the 
Sanscrit name Iliaki, wise-men , was a corruption 
of Riksha, a shiner. Callisto, the daughter of 
Areas, is likewise said to have been turned 
into a wolf by the wrath of Hera. The 
mistake arose by the confusion of the Greek 
word \6k os, a wolf with Atvnis, Xtifctos, &c., 
words signifying light , and akin to the 
Latin lux, luceo, lucina, luna, &c. 

Lyceum (Fr. Lyeee). In France, establish- 
ments for secondary instruction, created by the 
state, were so termed at the time of the Revolu- 
tion and down to 1814, when the name colliye 
was substituted. Since 1848, the name has been 
revived. In 1858 there were seventy lyceums. 
The payment to be made by the children is 
fixed by laws made in 1853 and 1857, and 
varies according to the classes or divisions, of 
which there are three : elementary, of grammar, 
superior. A pensionnaire in a Jyceum at Paris 
pays 9 50, 1,050, 1,150 francs per annum in tin so 
three classes respectively. There ruv also di na- 
pcnsionnaircs , and cxUrnts or day-boarders. 

Xiyclmltea. An ancient name of marble, 
from Gr. \v\vos, its quarries being worked by 
lamp-light. 1 

Lycium (from Lycia in Asia Minor, its 
native country). A genus of Solanacci e, one 
of which, L. barbarum , a scandent plant 
frequently seen on walls and cottages, is 
often called the Tea-plant, its leaves being 
recommended as a substitute for tea. 

Z>y coper don (Gr. Aihcos, and ireptiopai). A 
genus of Fungi, to which the name Puffball is 
given, from their globular form, and from the 
fact that when they are ripe a blow causes the 
spores to fly out like a puff of smoke. They 
are abundant in* many places. L. Bovi&ta, 
when young, if cut into slices and fried, is one 
of our best cooking funguses. The dry mass 
of threads and spores in the mature plant may 
be used as a styptic ; and the fumes are used 
for stupefying bees. 

Xiycoperalcum (Gr. XvKoxepo’ne&'V The 
Solunaceous genus which yields the Tomato, 
distinguished from Sulanum , with which it was 
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ormerly united, by the anthers being connected factoiy ganglions, the cerebellum, and more or 
*ith a thin membrane prolonged upwards, and less of the optic lobes ; their surface is gene- 
by their cells opening by a long slit instead of rally smooth the anfractuosities, when present, 
by two pores at the top. The Tomato or Love are few and simple. 

Apple, L. esculcntum, is an annual plant, native Lying Panola. In Architecture, the panels 
of South America, and long introduced into most in which the fibres of the wood lie in a horizontal 


warm or temperate countries, where it is culti- 
vated for the sake of its wholesome fruit, which, 
cither green or ripe, is eaten in various ways, 

Lycopodiaceee (Lycopodium, one of the 
genera). A natural order of Acrogens, in- 
habiting all parts o£ the world, but abounding 
chiefly in hot humid situations. They are in- 
termediate, as it were, between Ferns and 
Conifer ee on the one hand, and Ferns and 
Mosses upon the other. Lycopodium rubrum 
is a violent cathartic ; L. clavatum and 8 dago 
excite vomiting ; and the powder contained in 
the seed-vessels of all the species is so highly 
inflammable as to be employed occasionally in 
the manufacture of fireworks. They are pro- 
pagated by spores formed in two-valved cases 
axillary to the upper leaves. 

Lycopodium. A fine yellow dust or pow- 
der, being the seed of the Lycopodium clavatum, 
or Club Moss : when thrown into the flame of 
a candle, or of spirit of wine, it burns with a 
bright flash. It is used for producing theatri- 
cal lightning, and is an excellent substance to 
sprinkle upon pills to prevent their adhering. 

Lycos a (Gr. Aihtos). A genus of spiders, 
in which the eyes form a quadrilateral group, 
as long as or longer than it is wide ; the two 
posterior eyes not placed on an elevation. The 
first pair of legs is evidently longer than the 
second, but shorter than the fourth, which is 
the shortest of all The internal extremity of 
the jaws is obliquely truncated. Almost all 
the Lycosa keep on the ground, where they run 
with great swiftness. They inhabit holes in 
the ground, which they line with Bilk, and en- 
large in proportion to their growth. Some 
establish tneir domicile in chinks and cavities 
in walls, where they form a silken tube, covered 
externally with particles of earth or sand. In 
these retreats th«w change their tegument; and, 
as it appears, after closing the opening, pass 
the winter in a state of torpidity. The females, 
when they go abroad, carry with them their 
eggs enveloped in a cocoon attached to the ab- 
domen by tnr^pds. On issuing from the egg, 
the young ones cling to the body of the mother, 
and remain there until they are able to provide 
for themselves. The Lycosa are extremely 
voracious, and courageously defend their dwell- 
ing. The famous Tarantula spider is a species 
of this genus. 

Lydian Stone. A silicious slate or flinty 
Jasper of a velvet-black colour, used as a 
touchstone for testing the quality of gold and 
silver. 

Lyenoeplial* (Gr. Xrfa, I loose , and tycl^o- 
Xos, brain). In this, the lowest subclass of the 
class Mammalia, the name is given from the 
comparatively loose or disconnected state of the 
cerebral hemispheres. The size of these hemi- 
spheres is such that they leave exposed the ol- 
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Lylng-to. A Nautical term, denoting the 
state of a ship when the sails are so disposed 
as to counteract each other, and thereby retard 
or destroy the progressive motion of the vessel. 
The fore and main staysails and mizen trysail 
serve very well for this purpose, as they cause 
but little way, and have sufficient power to keep 
the ship heeled over, and therefore steady, with 
her decks turned from the sea. When the sea 
runs very high, the lower sails are liable to be 
becalmed by the waves, and therefore to suffer 
the ship to roll to windward ; the main-topBail 
is then used. 

Lymph (Lat. lympha, water). The liquid 
contained in the lymphatics. 

Lymphatics (Lat. lymphaticus). Absorb- 
ent vessels, which carry lymph from all parts 
of the body, and terminate in the thoracic duct. 

Lynch Law. The irregular and revenge- 
ful species of justice administered by the popu- 
lace in some parts of the United States is said 
to have been so called from a Virginian farmer 
of the name of Lynch, who took the law into 
his hands on some occasion, bp chasing a thief, 
tying him to a tree, and flogging him with his 
own hands. 

Lynx (Gr. \vy£). A name given to the dif- 
ferent species of a group of the Cats (Felidte), 
distinguished by short tails, and generally 
tufted ears. The lynxes have been long famed 
for their sharp sight. 

Lynx. A constellation of the northern hemi- 
sphere, formed by Hevelius. 

Lynx Sapphire or Luchs Sapphire. A 
name given by jewellers to dark greyish or 
greenish-blue varieties of Sapphire and Iolite. 

Lyra (Lat.). A portion of the brain, the 
under surface of the back of the corpus callosum, 
the medullary fibres of which are so arranged 
as to give it somewhat of the appearance of a 
lyre. 

Lyra. The Lyre: one of the forty-eight 
constellations of Ptolemy. It is situated in 
the northern hemisphere. 

Lyre (Gr. Xtpa, Lat. lyra). A musical in- 
strument, of the greatest antiquity, among the 
Egyptians and Greeks. The Greeks attribute 
the invention to Hermes [which see]. It is 
generally considered that the original Egyptian 
lyre was only of three strings. At a later 
period the lyre consisted of eleven strings, 
which were made of the sinews of animals ; its 
body was hollow to increase the volume of tone; 
and it was played with the plectrum or lyre- 
stick of ivory or polished wood, and sometimes 
with the fingers like the harp. It went by 
the different names of lyra, phorminx, barbitos, 
and cithara. 

Lyre Bird ox Lyre Pheasant. [Mb- 
xm] 
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XijTle. [Odb. 1 m cultivation ; but so me of them, belonging to. 

AythnutMi (Ly thrum, one of tbe genera), the genera Laperstromia, Diplusodon, Lafom - 
A natural order of po]ypetalous Exogenous sia, &c., are objects of striking beauty. The 
plants of Ae Saxifragal alliance. They hare Tulipwood of the cabinetmaker is the trunk of 
long tubular striated oalyces, in the orifice of Physocalymna floribwnda , and the Henna, em- 
whkh are inserted the petals, while the stamens ployed in the toilet of Oriental ladies, is obtained 
grow, nearly at the base. They are little known from Latcsonta inermi «. 
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K, The labial letter of the liqnid series. 
It is susceptible of various interchanges, more 
especially in the Greek and Latin languages. 
In writing two M’s successively, the Germans 
frequently drop one, and replace it by a stroke 
over that which they retain; thus, m. As 
an abbreviation, M stands for Marcus, Man- 
lius, Martins, and Mucius ; M.A. for Magister 
Artium, MS. for Manuscript, and MSS. for 
Manuscripts. M, or, more properly, a symbol 
somewhat resembling it, was used by the Ro- 
mans to denote 1,000 ; and the moderns have 
also adopted that letter. 

M. In Medical prescriptions, M stands for 
misce, or mix ; also for manipulus , a handful. 

Mab. The name given by the English 
poets of the fifteenth and succeeding centuries 
to the imaginary queen of. the fairies. The 
passage in Romeo and Juliet , in which her 
qualities and attributes are set forth, is fa- 
miliar to all. 

Mao. A Scotch term, signifying son, pre- 
fixed to many surnames, as Mac Donald, &c. 
It is synonymous with t\te in England, and 0 
in Ireland. 

Maoaons. A genus of Catarrhine or Old 
World monkeys, characterised by having a fifth 
tubercle on their last molars ; ischial callosities 
and cheek pouches; comparatively short and 
thick limbs ; a projecting muzzle and prominent 
superciliary arches. They have generally a 
pendent tail ; but in some it is short, as in the 
pig-tailed baboon ( Macacue Rhesus). When 
they cry out, they inflate a membranous sac, 
which communicates with the larynx above the 
thyroid cartilage. 

Macadamising. A method erf making 
roads, introduced by Sir J. Macadam, which 
consists in placing stones, broken into frag- 
ments, on a convex surface. The road ought 
to be completed by passing a very heavy roller 
over it, and this is enforced in Paris ; but in 
London the work of smoothing down tbe broken 
stones is left to be completed by the carts and 
carriages which pass over it, greatly to their 
detriment, and to the profit of the contractor. I 

Macaroni. [Vbrkicklli.] 

Macaronic Wane. Verse in which the 
words of a modern language are ludicrously dis- 
torted into Greek or Latin inflections and metre. 
Theophilo Folengo, who wrote under the name 
of Merlinus Coccaius, in Italy, in the sixteenth 
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century, and calls himself tho inventor of this 
sort of burlesque composition, informs us that 
its name is derived from the Italian macaroni, 
eatables composed of flour, cheese, and butter; 
and that it expresses the gross and rustic cha- 
racters appropriate to its words and sentiments. 
Drummond’s Polemo-Middinia , a Scottish bur- 
lesque, is perhaps the best known macaronic 
form of our language. See the learned work of 
Mr. Delepierre on Macaroniana. 

Macaw. A term applied to those parrots 
( Macrocercus ) which are distinguished by the 
greater length of tail, and by the greater 
brilliancy of their colours. 

Maccabees, Books of tbe. The last two 
books in the arrangement of the Apocryphal 
writings enumerated in tbe sixth article of 
the church of England. The first is a Greek 
translation (as is supposed) from a Chaldaic 
original. The second appears to be a compila- 
tion from various sources. The two books are 
not connected; the former comprehends the 
events of Jewish history for nearly 40 years, 
b.c. 176 to 139; the second begins about 
n.o. 187, and extends over about 16 years. 
Neither has ever been reckoned by the Jews in 
their catalogue of sacred writings ; but they are 
received into the canon of Scripture by the 
church of Rome, with the title of 3 rd and Aih 
Chronicles. There are two other books, com- 
monly called 3 rd and 4 th Maccabees , which were 
never received by any church. 

Mace (Ital. mazza, a club ; Fr. masse ; Lat. 
massa ; Gr. pd(a). A club of metal used as a 
military weapon from the most remote times. 

| About the period of Edward II. maces were 
generally used in England, both in battles and 
tournaments ; and they remained in use till the 
time of Elizabeth, when they appear to hare 
been displaced by the pistol. Maces are still 
used by the Turkish cavalry. The mace, as 
an ensign of authority, is often borne before 
magistrates. By the old English writers it 
is used synonymously with sceptre. It was 
invariably the distinguishing weapon of a 
sergeant-at-arms. 

Mao, the external envelope of the seed of the 
nutmeg, is a particular form of what botanists 
call arillus. It is an agreeable aromatic, and 
is chiefly used in cookery or in pickles. 

Macedonians. In Ecclesiastical History, 
a sect which derives its name from a bishop 
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of Cbiwu.itinople, who, in the fourth century, 
denied- the distinct existence end Godhead of 
the Holy Spirit, which he conceived to be 
merely * a divine energy -diffused throughout 
the universe ,’ 4 while the Father and Son toge- 
ther constitute the one existing Deity.' These 
opinions were condemned at the second general 
council held at Constantinople in 381. [Phbu- 
matoxackl] 

Xaoer. The bark of the root of a tree 
growing in Malabar. It is astringent, and 
celebrated for the cure of diarrhoea. 

Maceration (Lat. maceratio, a soaking). 
The steeping of substances in any cold liquor. 

Wacillilrodni (Gr. fidxeupa, a sabre, and 
bbo6s t a tooth). An extinct mammal, allied to 
the existing Felidae, in which the upper cAnines 
were much elongated, trenchant, sharp-pointed, 
and sabre-shaped. Species varying from the 
size of a lion to that of a leopard have been 
found in miocene, pliocene, and cave deposits 
in Auvergne, Eppelsheim, Val d’Arao, Devon- 
shire, the Pampas, Brazilian bone caves, and 
the Sewalik tertiaries of India. 

Maobetes (Gr. /uaxur^s, a combatant). The 
generic name under which Cuvier has distin- 
guished the ruffs and reeves from the sand- 
pipers, godwits, and other allied Grail se. The 
ruffe have the bill and carriage of the genus 
Calidris ; but the membrane between their 
external toes is nearly as extensive as in Limosa . 
Our native species {Machetes pugnax, Cuv.) is I 
somewhat smaller than a snipe, and celebrated 
for the furious combats that take place among 
the males in their nuptial season. At this 
period the head is partly covered with red 
papillm; the neck is surrounded with a thick 
collar of feathers, which often varies in different 
individuals. 

M aohla velism. A name given to the 
system of governing propounded in the gene- 
ral writings of Machiavelli, and particularly 
in his treatise called The Prince. The term is 
still used in a disparaging sense, notwithstanding 
the different construction which has of late been 
given to the motives and purposes for which 
Machiavelli wrote his work. 

Maehleonlfts (Fr.). A system of holes 
between the corbels supporting a gallery or 
balcony projecting from the top of a wall or 
tower, through which missileB can be thrown 
upon the heads of an enemy below. A build- 
ing thus fortified is said to be machicolated. 

Machine (Gr. In a general sense, 

this word signifies anything which serves to in- 
crease or regulate the effect of a given force. 
Machines are either simple or compound. The 
simple machines, otherwise called the simple 
mechanical powers, are usually reckoned six in 
number ; namely, the Lbvbb, the Wheel and 
Axle, the Pulley, the Wedge, the Scbew, and 
the Funiculab Machine [see the respective 
terms]. 

Compound machines are formed by combining 
two or more simple machines. They are classed 
under different denominations, according to the 
forces by which they are put in motion, as 
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hydraulic machttfts, pmmmtie machines, etc* 
triced machines, &e. ; or thr&ui^oses Which they 
are intended to serve, as muitary machines, ar- 
chitectural machines, &c 

Although there are no limits* to the combina- 
tions and adaptations of machinery, there are 
certain general principles which may be applied 
in estimating the effects of any machine what- 
ever. When a maelpne attains its state of 
uniform motion, the momentum of the power is 
equal to that of the resistance, end is the same 
that would be in equilibrio with the resistance 
if there were no motion at nil. From this 
principle, and from the consideration that in all 
machines the work done is to be estimated not 
merely from the quantity of resistance which is 
overcome, but from the quantity overcome in a 
given time, we can ascertain the relation that 
ought to subsist between the velocity and the 
load or resistance in order that the effect of the 
machine may be a maximum. This maximum 
effect is produced when the two following con- 
ditions are fulfilled : I. When the load, or 
resistance, is about four-ninths of that which 
the power, when fully exerted, is just able to 
balance, or that which would keep the machine 
at rest altogether ; and, 2. When the velocity of 
that part of the machine to which the power is 
applied is one-tbird of the greatest velocity of 
the power. These conditions are deduced from 
the following empirical expression, which is 
adopted by Euler and other writers to represent 
the law of the moving power. Let P= the 
power applied (or weight which the power, 
when fully exerted, is just able to overcome) ; 
R =■ the resistance, or load, or weight to be 
overcome ; c the greatest velocity, or that at 
which the power ceases to act; any other 
velocity : then the law of the moving power is 
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The variables in this expression are R and v, 
and the effect is represented by the product 
Rv ; v.u making which a maximum, the rules of 


the differential calculus give v*=\c; whence the 
3 


formula becomes R 



From these expressions it follows, that when 
the moving power and the resistance are both 
given, if a machine be so constructed that the 
velocity of the part to which the power is applied 
ia to the velocity of the part to which the resist 
tan co is applied in the ratio of 9 R to 4 P, the 
effect of the machine will be a maximum ; in 
other words, it will work to the greatest possible 
advantage. The above conditions apply equally 
to machines impelled by animal force and the 
agents of nature, as ranking Enter, steam, the 
force of gravity, &c. An animal exerts itself to 
the greatest advantage, or performs the greatest 
quantity of work in the least, time, when it 
moves with about one-third of the utmost speed 
with which it is capable of moving, and is loaded 
with four-ninths of the greatest load which it is 
E E 
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capable of patting in motion. It has been 
supposed in the above remarks that the-frietion 
of the parts of tna machine is included in the 
resistance. (Coriolis, De VFffet dee Machine* ; 
N arier, Lemons surf Application da ta MScanique ; 
Belidor, Architecture ydrouliqus ; Gregory* s 
Mechanics ; Moseley’s Mechanics applied to the 
Arts; &c.) 

Machine, Calealatin|> [Calculating 
Machine.] 

Kashina Maftftnr* [Printing.] 

MaelgBo (Ital.). A hard silicious sand- 
stone. 

Kaekerel. A well-known European and 
American fish, of which the body is spindle- 
shaped, smooth, beautifully coloured, and with 
small scales. It is distinguishable for the ra- 
pidity with which it dies out of the water, and 
for the facility with whidh' it 'becomes tainted. 
[Scomber.] 

Maolaurin’i Theorem. In Mathematics, 
a theorem by which, whenever possible, a 
function may be developed in a series proceed- 
ing according to ascending powers of the inde- 
pendent variable. It is a particular case of 
Taylor's- Theorem, and was given by Mac- 
laurin in his Treatise on Fluxions , Edinburgh 
1742, though it had been previously noticed by 
Stirling It may be thus expressed: 

F(x)-F(o)+F‘(o)5 + F'(o)g+ 
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where F<*)(jr) is the* 1 * derived function of F(t), 
and F l >(o) its value when x-*o. The remainder 
R , which it is necessary to consider in all cases, 
has the value 
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where 0 is some proper fraction. The equi- 
valent form, as given by Cauchy, would be 


R 1 =«F( 1+1 )(0 x jp) 


1.2 .. . t\ * 


or, expressed as a definite integral, 


a- L , 

The series breaks off at the (n + l) th term 
when FQr) is a rational integral function of 
the » th degree, and to be vafid the theorem 
requires that neither F(jt) ho? any of its de- 
rivatives shall become infinite for the values 
of x under consideration. 

Made. A mineral ; called also Chiastolite 
[which see]. It forms prismatic crystals, white 
externally and grey within, which are found 
embedded in day-slate. Its / principal compo- 
nent parts are silica and alumina, with a little 
oxide of iron. 

Madet or Twin Crystals. [Crystallo- 
graphy.] 

Ifadureite. A mineral from New York 
niwl New Jersey, named after Dr. Maclure. It 
qpeurs in roundish embedded masses, iiupcr- 
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fectly^myahiSine. It is a silicate of magnesia, 
with traces of potash, oxide of iron, and 
fluorine^ 

Macmlllaiiltei A religious sect in Scot- 
land, the successors and representatives of the 
Covenanters in the seventeenth century. On 
the first settlement of presbytery as the esta- 
blished church of Scotland at the Revolution 
in 1686, a small body of the people condemned 
the principles on which that act was founded* 
as Erastian. They insisted that the church, 
though' endowed by the state, should be en- 
tirely independent of civil authority, and un- 
controllable and supreme in itself. Though 
reduced to a very small number, they main- 
tained their principles with unshaken firmness, 
&nd would accept of no conditions of which 
these were not the basis. They also continued 
zealously to maintain those praying societies 
(hence they were sometimes called Society 
people) which they had formed in the time of 
Charles II. They remained without a pastor 
for sixteen years. Meanwhile, John M'Millan, 
who had been ordained parochial minister of 
Balmaghie, in the stewartry of Kirkcudbright, 

I in 1701 adopted and publicly avowed their 
principles ; and was, in consequence, deposed 
in 1704. He did not, however, renounce his 
ministerial character ; but continued to officiate 
both among his former people, who almost to a 
man adhered to him, and others who favoured 
his views. In 1706, having received a unani- 
mous call from the scattered societies to be 
their minister, he accepted the invitation; 
and in a short time he was joined by John 
M‘Neil, a licentiate of the established church. 
The veneration which M'Millan and M‘Neil 
entertained for presbyterian government, pre- 
vented any attempt being made to obtain 
ordination for the latter in an irregular way. 
Neither would they compromise their principles 
to gain the co-operation of other ministers who, 
for somewhat different opinions, had been ex- 
pelled from the establishment. They renewed 
the Covenant in 1712, and never ceased to bear 
public testimony against what they regarded 
the defections and corruptions of the church 
of Scotland. On the death of M'Neil, which 
took place not long afterwards, M'Millan was 
joined by the Rev. Thomas Nairn. The pro- 
spects of the M'Millanites , °s this sect had 
long been called in honour of their leader, 
now began to brighten. Their two clergymen 
and some lay elders (formerly ordained) consti- 
tuted a presbytery, in 1743, at Braehead, near 
Camwarth, Lanarkshire, and^gave their body 
the name of the Reformed Presbytery — a 
designation which has superseded, in a great 
measure, that of M'Millamtes. They are also 
called Mountain or Hill people ; because, hav- 
ing at first no chapels, they conducted public 
worship, in imitation of their persecuted ances- 
tors, in the open air, generally on the side of a 
bill. (Adams’s Religious World Displayed, 
vol. iii. 157-169 ; The Testimony of the Re - 
| for tmd Presbyterian Church, Paisley 1637: 
Historical Tart of the Testimony , Glasgow 
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1889 ; A Short Account of the Old Presby- 
terian Dissenters, Glasgow 1824 ; Acts of 
Gtn. Assem. upud Ann . 1704, 1708, 1716c) 
[Cambbontans ; Covenantees.] 

Macquer'i Salt. A Pharmaceutical de- 
signation of the binarseniate of potasaa. 

Maorauehenla (Gr. past pabxnv, long- 
necked). A genus of colossal Porissodactyle 
(three-toed) Mammalia, which exhibits the 
character peculiar to the existing Camels and 
Llamas, or having the cervical vertebra not 
perforated by the usual arterial foramina Its 
fossil remains have been found in Patagonia 
and Bolivia 

Maoroeoam (Gr. patcpAt, large ; k6^ iot, 
world). A term applied to the world at large, 
or universe, as opposed to microcosm , having 
reference to man. 

Kaorodactjll (Gr. pucpcZdicrvXos, long- 
fingered). A tribe of wading birds, compre- 
hending those in which the toes are remarkable 
for their extreme length ; as the jacanas. 

Maoromyelon (Gr. paxpAs, and pw\6s, 
marrow). A term for the Medulla Oblongata 
[which see]. 

Maoroplper (Gr. paxpAs, long , and Lat. 
piper). The Ava or Kava, root of the Poly- 
nesians is furnished by a species of this genus, 
M. mcthysticum, a shrubby plant, with knotty 
stems, cordate leaves, and axillary spikes of 
flowers. The leaf has narcotic properties, and 
is employed medicinally ; but its most import- 
ant Juse is to supply the narcotic stimulant 
beverage called kava, of which the natives 
partake before they engage in any important 
business, or any religious rites. The Kava is 
prepared by chewing the root of the plant, and 
thus extracting the juice, which is afterwards 
collected. 

Macropua (Gr. paxpAvovs, long-footed). 
The generic name of the kangaroo; also ap- 
plied to a genus of beetles. 

Maerotherinm (Gr. paxpAs, and (h jplov, a 
beast). A genus of Bruta, which was originally 
founded on a single ungual phalanx, discovered 
in the miocene deposits at Eppelsheim. The 
conclusions of Cuvier, drawn from an exami- 
nation of this toe-bone, were, that it belonged 
to an animal allied to the existing Pangolin 
(Manis), and this induction has been verified by 
the discovery of similar bones, in deposits of 
the same age at Sansan, in the South of Prance. 
The discovery of two molar teeth, the humerus, 
ulna, and femur, leads to the conclusion that 
it also offered much analogy to the existing 
Oryctcropus. 

Macronrans (Gr. paxpAs, and ovpa, a tail). 
A section of Decapod Crustaceans, including 
nil those which have the tail, or post abdomen, 
ns long or longer than the body. 

Mactra. A Lamarckian genus of bivalve 
shells, in which the ligament is attended on 
both sides with a lateral tooth which locks with- 
in two laminae of the opposite valve. 

Maculae (Lat. spots). Dark spots on the 
surfaces of the sun and moon, and on some of 
the planets. The solar spots arc very variable 
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as to form and continuance. They were first 
observed by Galileo in Italy, and Harriot in 
England. [Moon; Sun.] 

M ad am e, Mademoiselle (Lat mea do- 
mina, my mistress). The titles given by 
French etiquette to married and unmarried 
ladies respectively. The latter, in the strict 
usage of the old regime, belonged more espe- 
cially to the eldest daughter of a brother or 
unde of the reigning king. Thus the daughter 
of Gaston of Orleans is described as ‘Made- 
moiselle,’ in the writings of the period of the 
Fronde. For the history of the word, see Max 
Muller, Lectures on Language, first series, vi. 

Mad ar osls (Gr. pdiapAs, melting away). A 
falling off of hair, especially of the eyelashes. 

Madder, Colouring Matters of. Madder, 
Eubia tinctorum, grows naturally in the south 
of Europe, and is largely cultivated in Holland. 
Its tinctorial power exists in the woody portion 
of its roots. • This fibrous matter is met with 
in commerce under the name of Heart, or 
alieari ', or, if ground, under that of garance. 
It is an article of large consumption with dyers 
■and calico printers, and is used in the pro- 
duction of all shades of red, purple, brown, and 
even black. Rubian is, according to Schunck, 
the chief colour-producing agent in madder- 
root. It is itself almost colourless, but by 
action of air under the influence of a ferment, 
eryihrozym , contained in the root, it splits 
up into alizarin , the true madder colour, and 
grape sugar : these are accompanied by second- 
ary yet definite crystalline compounds, namely, 
rubirctin , verantin , rublafin , and rubiagin. 
Under the influence of acids it yields most of 
the above compounds, and in addition rubia- 
nin , and by alkalies rubiadin. Purpurin ac- 
companies, and is possibly only a variety of 
alizarin. Eubiacin is a yellow colouring matter, 
and chlorgenin a green pigment contained in 
madder. Madder colours are persistent under 
the influence of air and light, and are easily 
fixed by mordants. [Rubiaceje.] 

Madia (Gr. paZAs, bald). A genus of Com- 
posite plants, of which the only species, M. 
sativa , a native of Chili and North California, 
is there cultivated for the oil extracted from its 
fruits. 

Madonna (ItaL my lady, for Lat mea 
domina). An Italian term applied to the 
Virgin Mary. Hence pictures of the Italian 
school representing the Virgin are generally 
designated as Madonnas. [MadambJ 

Madrepora (Fr. madrepore). The word 
appears to have been first used by Imperati to 
designate a genus of Lithophytes, in which the 
calcareous axis has its whole surface beset with 
small lamellate and stellate depressions. 

The genus was adop’ed by Linnaeus, who 
placed it among his Vermes Zoophyta, and 
characterised it as follows : * Animal resembling 
a medusa; coral with lamellate star-shaped 
cavities.’ It is scarcely necessary to observe 
that the animal, especially in the larger madre- 
pores, as the Fungia , most closely resembles 
the Actinia in its general organisation. Cuviei 
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places the madrepores in the tribe Lithophyta, 
of the family of Polypi corticati. The Litho- 
phytes having the common character of the 
Lineman genus are now subdivided into the 
genera Fungia, Lam. ; TurbinvlicL, Lam. ; Cy- 
clolythus , Lam. ; Caryophyttaa , Lam. ; Oculina, 
Lam.; Pacilopora, Lam.; Serialopora , Lam.; 
Astrca, Explanaria, Porites , Meandrina, Cuv. ; 
Pavonia, Cur.; Hydrophora, Fischer; Agaricina, 
Cuv. ; S arcinula, Lam. ; Stylina, Cuv. ; and 
Madrepora proper. 

Mad report te« A species of columnar car- 
bonate of lime, found in Norway and Greenland. 

Madrler (Fr.). In Military Engineering, 
a thick plank covered with plates of iron, and 
having a cavity sufficient to receive the mouth 
of a petard, with which it is applied against a 

S ate or any other obstacle intended to be broken 
own. Also, the flat beams laid in the bottom 
of a moat or ditch to support the wall. There 
are also madriers lined with tin and covered 
with earth, to form roofs over certain portions 
of military works, in order to afford protection 
against fires in lodgements, &c. 

Madrigal (Ital. madrigal©). One of the 
lesser kind of poems, usually consisting of fewer j 
verses than the sonnet or roundelay. In its 
composition the fancy and convenience of the 
poet are not subjected to very strict rules, 
rhymes and verses of different species being 
often intermixed. The subjects are mostly of 
a tender and gallant nature ; the character 
often quaint the expressions marked with great 
simplicity. Sometimes, however, a loftier and 
sublimer train of thought finds its way into 
these compositions, especially among those of 
the English school, as in the following cele- 
brated specimen, set to music, and perhaps 
written, by Orlando Gibbons, in 1612: — 

Oh ! that the learned pceta of this time, 

Who in a lovesick line so Well can speak, 

Would not consume good wit in hateful rhyme, 

But with deep care some better subject find ; 

For if their musio please in earthly things, 

How would it sound if strung with heav’nly strings 1 

Of a lighter and more regular Bort, the follow- 
ing may serve for a specimen : — 

When Thnrnlis delights to walk, 

Tho fairies do attend her ; 

They sweetly sing and sweetly talk, 

And sweetly do commend her. 

The satyrs leap and (lance around, 

And make their oong§s to the ground ; 

And evermore their song is this, 

' Long may’st thou live, Fair Thoralis ! ’ 

In a musical sense, a madrigal is a vocal 
composition in several parts, in antique figured 
contrapuntal style, and intended to be sung by 
many voices to each part. 

Simple madrigals appeared about the be- 
ginning of the sixteenth century, during which, 
and the whole of that following, the style was 
particularly cultivated and encouraged. The 
fashion may now be considered to have passed 
away, unless we are allowed to consider the 
English glee an offset from it The first 
madrigals were in a st>lo of music very much 
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resembling that of the church ; but they after- 
wards assumed a character peculiar to them- 
selves, which is strikingly exemplified in those 
of Luca Marenzio (soon after the time of Pales- 
trina), and' Siler him in the works of Gesualdo, 
the prince of Venosa, Monteverde, and Ma- 
zocchi. It is in their madrigals that the re- 
straints which laboured counterpoint imposed 
were abandoned, to make way for imitations, 
canons, and fugues. The style was indeed that 
of the age, but the subjects were free; and 
the tender and impassioned poetry adopted 
was well expressed in the affections of the 
harmonies employed. The original character 
gradually became more free, and was carried 
to its utmost limit in the compositions of the 
celebrated Alessandro Scarlatti. In England, 
during the reign of Elizabeth, the composition 
of the madrigal attained a very high, perhaps 
the highest, degree of excellence. Our com- 
posers were in no respect inferior to thoBe of 
Italy and the Netherlands, and among them 
are to be found the names of Orlando Gib- 
bons, Dowland, Wilbye, Ward, Bennett, and 
Morley. 

Maestoso (Ital.). In Music, a direction to 
the performer that the music to which the word 
is prefixed is to be performed majestically and 
with grandeur. 

Maestrlolit Beds. The neighbourhood of 
Maestricht contains some beds belonging to the 
chalk, but apparently newer than any part of 
that rock in England. Of these beds the 
upper part is coralline, and the lower chert. 
None of the deposits exactly resemble chalk. 
Some of the fossils are unquestionably creta- 
ceous, and others are quite distinct from those 
found in English cretaceous rocks, and indeed 
more nearly resemble those of the oldest ter- 
tiariee. At Faroe, in Denmark, beds occur newer 
than English chalk ; and a mass of yellowish 
pisolitic limestone overlies the chalk in France, 
near Paris, quite unconformably, and is pro- 
bably of much newer date, though not tertiary. 
None of these beds are yet found in England, 
where perhaps the denudation has been more 
complete. 

These newer deposits must not be con- 
founded with the true chalk of Maestricht, which 
is of the ordinary kind, and has yielded some 
remarkable fossils ; among the rest, part of the 
skull of a reptile, of large size, called Mosa- 
saurus. The cretaceous beds of Western 
Europe cannot anywhere be regarded as afford- 
ing passage beds to the older tertiaries. 

Magazine (Fr. magasin ; Span, magacen, 
perhaps an Arabic word). A receptacle for 
military stores, but especially for gunpowder. 
Magazines in a fortress should always be made 
shell-proof. 

Magazine. An apartment in the hold of a 
ship in which the powder is kept As lights 
are not allowed to be burnt here, the light is 
received from an adjoining apartment called 
the light-room, through a transparent screen. 
The principal magazine is in the forehold, but 
there is usually a small service magazine iq 
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the afterhold. There are appliances for flood- 
ing either magazine on the least appearance 
of fire in its vicinity. 

Magazine, In Literature, the general de- 
signation for the periodical literature of a 
country, exclusive of the newspaper and re- 
view. The peculiar province of the two latter 
seems to be to give information — the one on 
politics and passing events, the other on literary 
and scientific subjects ; while that of the ma- 
gazine is of a more miscellaneous character, 
embracing all tbe features of the newspaper 
and review, but at the same time containing, 
in the form of tales, sketches, and poetry, 
&c., a great variety of what may be termed 
original matter, the introduction of which 
would be foreign to the purposes of the others. 
The earliest publication of this kind in England 
was the Gentleman's Magazine , which still 
exists. It appeared in 1731, and the success 
which followed its establishment immediately 
called into the field a host of competitors, 
which have so increased in number and va- 
riety as to form an era in literary history. 
[Periodicals ; Review.] 

Magdeburg, Centurlators of. [Cen- 
turi-iors of Magdeburg.] 

Magdeburg Experiment or Hemi- 
spheres. A hollow sphere composed of two 
hemispheres which fit air-tight, intended to 
show the amount of the air’s pressure, by the 
amount of force with which they are held to- 
gether after the interior air has been removed 
by the air-pump. This apparatus was first 
suggested by Otto Guericke, of Magdeburg, 
the inventor of the air-pump. 

Magellanic Clouds. Two nebulae in the 
southern hemisphere, first recorded by the 
navigator Magellan, and named after him. 
These singular objects were carefully examined 
by Sir John Herschel during his residence at 
the Cape of Good Hope from 1834 to 1838, 
and are minutely described in his Results of 
Astronomical Observations , &c. The greater 
nebula, or Nubecula major, is situated between 
the meridians of 4 h. 40 m. and 6 h. 0 m., and 
the parallels of 156° and 162° of North Polar 
Distance, occupj ing an area of about 42 square 
degrees. The lesser, Nubecula minor , is situated 
between tbe meridians Oh. 28m. and lh. 13m., 
and the parallels of 162° and 165°N.P.D., and 
covers about ten square degrees. Their general 
shape is round, or somewhat oval; and the 
huger, which deviates most from the circular 
form, exhibits the Appearance of an axis of 
light very ill defined, and by no means strongly 
distinguished from the general mass which 
seems to open out at its extremities into some- 
what oval sweeps. ‘When examined through 
powerful telescopes,* Sir John observes, ‘the 
constitution of the nubeeul®, and especially of 
the N ubecula major, is found to be of astonishing 
complexity. The general ground of both con- 
sists of large tracts and patches of nebulosity 
in every . stage of resolution, from light irre- 
solvable with eighteen inches of reflecting 
nperture, up to perfectly separated stars, like 
421 


MAGIANS 

the Milky Way, and clustering groups suffi- 
ciently insulated and condensed to come under 
the designation of irregular, and in some eases 
pretty rich clusters. But besides those, there 
are also nebula in abundance, both regular and 
irregular-globular clusters in every state of 
condensation, and objects of a nebulous cha- 
racter quite peculiar, and which have no 
analogue in any other region of the heavens. 
Such is the concentration of the objects, that 
in the area occupied by the Nubecula major 
not fewer than 278 nebula and clusters have 
been enumerated, besides fifty or sixty outliers, 
which (considering the general barrenness of 
such objects in the immediate neighbourhood) 
ought certainly to be reckoned as its appen- 
dages, being about six and a half per square 
degree, which very far exceeds the average of 
any other, even the most crowded parts of the 
nebulous heavens. In tbe Nubecula minor 
the concentration of such objects is less, though 
still veiy striking, thirty-seven haying been 
observed within its area, and six adjacent but 
outlying. The nubeculae, then, combine, each 
within its own area, characters which, in the 
rest of the heavens, are no less strikingly 
separated — viz. those of the galactic and the 
nebular system. Globular clusters (except in 
one region of small mt) and nebulae of 
regular elliptic forms u omparatively rare in 
the Milky Way, and are found congregated in 
the greatest abundance in apart of the heavens 
the most remote possible from that circle; 
whereas, in the nubeculae, they are indiscrimi- 
nately mixed with the general starry ground, 
and with irregular though small nebulae.' 
( Outlines of Astronomy , p. 613.) 

Magenta. One of the red or crimson 
dyes derived from Aniline. 

Magians (Gr. fidyos). The hereditary 
priests among the Persian^ and Medians are 
so termed by ancient Greek historians. The 
DAme has been derived by modem orientalists 
from mog or mag , signifying priest in the 
Pehlevi language. Zoroaster is designated 
as the great reformer of the order; but the 
history and the very existence of that celebrated 
character are enveloped in complete obscurity. 
He is generally supposed to have lived at no 
long period before the age of Cyrus. The 
most remarkable feature of his doctrine con- 
sisted in the two principles of Good and Evil, 
which were held to divide the dominion of 
the world, in alternate periods, during its 
whole predestined duration of 12,006 years. 
[Dualism.] The books termed the Zendavesta, 
brought to Europe in the last century by An- 
quetil du Perron, are supposed by some to 
contain the essential doctrines of this religion ; 
but their authenticity has been the subject of 
much discussion. The fire-worshippers of 
Persia and India still hold them in reverence. 
[Zend a vesta ; Guesses.] Our amplest re- 
sources for the study of the religion and cha- 
racter of the ancient mrigi are to be found in 
the learned researches of Anquetil. {Memoir ts 
dc V Acad, dcs Inscriptions, vol.xxxi'r.) 
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Maglo (Lat. are magica, the art of the magi). 
Common as the superstitious belief in the pos- 
session of such powers has been among all 
nations hitherto discovered on the globe, the 
Romans were, perhaps, the most superstitious, 
in this and other respects, of all people. No 
American tribe has a more implicit faith in 
its rude ‘ medicines ' or ‘mysteries,* than this 
great and civilised people had in its auguries 
and divinations ; and it is a remarkable fea- 
ture in their character, that while their religion 
prescribed thgse rites, the popular imagination 
was always searching after fresh excitement 
from others, which were not only unauthorised, 
but condemned by their laws — the practices of 
the Thessalian witches, the magi, the sorcerers 
of Egypt and Phrygia, and the numberless 
other foreign nations with which their domi- 
nion brought them in contact. Against these 
the emperors were continually renewing their 
ineffectual edicts ; and it seems to have been 
mainly from this circumstance that the idea of 
magic, as a black and forbidden art, became 
rooted in the minds of the people of modern 
Europe. For the northern conquerors held such 
supernatural power in high respect; and in the 
East, the favourite land of sorcery and magic, 
the professors have from time immemorial been 
regarded rather as venerable than as hateful. 
Hence, if any systematic account can be at- 
tempted of matters which have their foundation 
in the strange caprices of popular credulity, it 
may be thought that, in the superstition of the 
middle ages, white magic or celestial magic, 1 
according to Cornelius Agrippa's division, ori- 
ginated in the North or East ; superstitious or 
diattolical magic from Roman notions engrafted 
on Christianity; while natural magic arose 
merely from the disposition among the scien- 
tific of those days to take advantage of the 
vulgar propensity to attribute everything ex- 
traordinary to supernatural causes. * It is to 
be observed that among the crusaders, and 
other Christian warriors of the middle ages, 
magic was regarded as a peculiar ally of the 
eastern and northern infidels with whom they 
were in contact. The inhospitable North was 
peopled by their imagination with enchanted 
castles and spectral illusions (Scott's Dcemono- 
logy and Witchcraft, letter v.); and Froissart 
gives a most picturesque account of the spells 
which were resorted to by Moh ammedan warriors 
in their conflicts with the soldiers of the cross. 
In the romances founded on these historical 
encounters there is usually a good magician 
or witch (uot the degraded witch of vulgar 
superstition, but. the French Ue, Italian fata) 
enlisted in the Christian party; evil necro- 
mancers in that of the infidels. Thus, in 
Ariosto , Malagigi and Melissa aid the one 
side, and Atlas the other. The notion of white 
witches , or beneficent wizards, was assiduously 
kept up by those impostors who wished to 
profit by the public credulity, and yet avoid 
the penalties awarded by the church ; and in 
the church itself there was a contest con- 
tinually maintained, whether magic, practised 


through laborious research and study of the 
celestial influences or intermediate spirits, was 
lawful. But the public opinion always inclined 
the other way ; and the magicians of highest 
pretensions were always in danger of being 
classed with the hated necromancers who de- 
rived their power from compact with the devil. 
Among the earliest fables respecting the higher 
order of European magicians is that of Virgil, 
the Latin poet, turned into a wizard by popular 
belief, which dates as high as the eleventh or 
twelfth century. Robert of Lincoln (Grosse- 
t&te), Michel Scot, Albertus Magnus, and the 
famous Roger Bacon, all lived in the thir- 
teenth. Of these the first was a church 
reformer, who seems to have lain under the 
imputation of magic merely on account of the 
displeasure with which he was regarded by 
the orthodox. Michel Scot is almost wholly a 
traditional personage; that is, his. real history 
is scarcely known: the European reputation 
which he had achieved as a wizard is proved 
by the high mention of him in the Inferno of 
Dante, who condemns all magicians indiscrimi- 
nately to endless punishment. It is difficult 
to say that Roger Bacon ever gave any cause 
by pretensions of his own, like so many other 
eminent natural philosophers of early time, to 
those charges of magic to which his high 
genius subjected him. Perhaps Sir F. Pal- 
grave, in his amusing fiction {The Merchant 
and Friar), was not far wrong in representing 
him as partly dazzled by an inability to com- 
prehend the real extent of those extraordinary 
discoveries which were opening upon him, and 
partly owing his magical reputation to the 
impostures practised by his servants in his 
name. Albertus Magnus, a Dominican, and 
a celebrated magician in his time, lies more 
j’ustly open to the charge of quackery. It 
seems to have been after this time, about the 
fourteenth century, that magic rose for a 
season into high repute as a lawful art, and 
sovereigns had professed magicians and astro- 
logers attached to them. The extraordinary 
tales related of some of these point evidently 
to results effected by means of legerdemain; 
the feats of Ziito, sorcerer to Wenceslaa, king 
of Bohemia (Godwin, Lives of the Necro- 
mancers , p. 273), are exactly a counterpart of 
what Tavernier saw at the court of the Great 
Mogul. The higher order of magicians main- 
tained their pretensions with difficulty after 
the revival of letters. Yet the three most 
famous of all belong to the commencement of 
that era : Doctor Faustus (if that personage be 
not altogether traditional), Cornelius Agnppa, 
and Paracelsus. It will, however, be evident 
to anyone who reads their history, that the 
belief in celestial magic was with difficulty 
maintained in their days, while that in necro- 
mancy and ‘witchcraft remained almost as strong 
as ever. There is a good deal of mystery 
about the character of the famous Dr. Dee; 
and it does not appear distinctly how far he 
pret 'uded to those powers which are ascribed 
to him in that dreary work entitled, A True 
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filiation of what pasted between fir. Dee and together, give the same sum, namely 34. This 
some Spirits, published by Meric Casaubon, in is, however, only one of a great number 
1659. In 1634, the French curate, Urbain of ways in which the same numbers may be 
Grandier, wee burnt for sorcery at Loudun ; in arranged so as to folfll the conditions. Frenicle 
1640, Dr. Lamb was murdered by the London (Divers Ouvrages, Paris 1693) has shown that 
mob ; and these are nearly the latest instances . there are 878 such arrangements. Emanuel 
of distinguished magicians, while the degraded Moscopolus, a Greek author of toe fourteenth 
belief in witchcraft lasted much longer. As to or fifteenth .centuy, is the first who is known 
natural magic, or toe production of singular to have treated of magic squares, and to have 
phenomena by natural means, see Brewster’s given rules for their construction. The prim- 
Letters on Natural Magic l [Witchcraft.] cipal authors who have written on the Subject 
Magic Lantern. An optical instrument, are Stifels, Leibnitz, Bachet, Pojgnard, Lahira, 
by means of which small figures, painted with Oz&nam, Franklin, &c. For toe history of toe 
transparent varnish on slides of glass, are re- subject, see Montucla, vol. i. p. 346, or Hutton's 
presented on a wall or screen considerably Dictionary ; and for toe methods of construct- 
magnified. It is generally used as a toy, and ing them, Ozanam's or Hutton’s Mathematical 
affords amusement from the grotesque character Recreations. 

of the figures ; but is also employed to enlarge Magllp. Whan linseed oil and mastic var- 
the diagrams employ edin astronomical and other nish are mixed together, they produce a gela- 
lectures, so as to be seen by an audience : for which tinous compound known under toe above name, 
purpose it is well adapted, both by its porta- and used by artists as a vehicle for colours, 
bility and the small cost of the whole apparatus. MagUua. A name given by Montfort to a 
The principle of its construction is very simple, genus of TubuUbranchmto Gastropods in the 
A lamp L, with a powerful Argand burner, is system of Cuvier, chiefly remarkable for the 
placed within a closed lantern, and in the focus form, length, and solidity of their shell The 
of a concave mirror MN. At toe opposite modifications of this dermal production are due 

in the present instance, in great measure, to 
the accidental circumstances of the locality in 
which the growth of the individual proceeds. 
The young Magilus commences its career in 
a bed of lithophytous coral, and during the 
early and rapid stages of its devriopement 
secretes its calcareous covering in the ordinary 
form of a spiral univalve ; but the growth of the 
surrounding madrepore soon surpasses its own, 
side of the lantern is fixed a tube A B, con- and it is compelled to bring its oral and re- 
taining a hemispherical illuminating lens A, spiratory orifices, by the most direct route, to 
and a convex lens B ; and between A and B is the level of the surrounding cor&L While thin 
a slit C D, through which the sliders of painted change of place is bring effected, the mollusc 
glass are introduced. In this manner the pic- continues to secrete fresh layers of Bhell eoex- 
ture is placed in the axis of the tube, and tensive with its own advance, and to fill up the 
strongly illuminated, in consequence of the deserted part of the shell with a solid deposit 
light being concentrated upon it by the mirror, of a dense, semivitreous, and subtransparent 
The picture being also in one of the conjugate carbonate of lime, and finally produces an elon- 
foci of the lenB B, an enlarged image of it is gated, Blightly wavy, tubular shell, with the 
formed upon a wall or screen E F at some apex sculptured in the form of a spiral univalve, 
distance behind. The tube A B is made to and the opposite end excavated to a certain 
pull out, bo that the distance of the lens B depth for toe lodgement of the animal. The 
from the slider can be increased or diminished tube is characterised by being longitudinally 
at pleasure, and consequently an image formed carinated. 

of any size within moderate limits, by increas- Maglater (Lat. contracted Mister or Mr.), 
ing or diminishing toe distance between the An appellation given, in the middle ages, to 
lantern and toe screen. The magic lantern was those persons who had attained some degree 
invented by Athanasius Kircher. of literary or scientific eminence— -in scientiA 

Magic Square. A term used to denote a aliqua praesertim literariA. It is given in our 
scries of numbers in arithmetical progression, universities to those who have taken the highest 
arranged in the equal cells of a square in such degree in the Faculty of Arts. It was equi- 
a manner that the vertical, valent to the modern title of doctor, 
horizontal, and diagonal co- Magftster Sqnltum (Lat master of the 
lumns give the same sum. horse). An officer among the Rnmani subor- 
For example, let toe first six- dinate to the dictator, by whom he was usually 
teen numbers be arranged as elected. [Dictator.] 

in the annexed table, and a Maglater jr. The old chemists generally 

magic square will be pro- applied this term to precipitates produced by 
duced; for the numbers in the dilution of certain solutions with water: 
each vertical column, in each horizontal column, such as mugistery of bismuth , which is an in- 
and in the two diagonal columns, being added soluble subnitrate, obtained by pouring nitrate 
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of bisuiuth into water; and magistezy of ben - many of them are soft or soapy to the touch, 
rout, formed by pouring an alcoholic solution of A native hydrate of magnesia occurs in the 
benzoin into water. serpentine rocks at Hoboken, in New Jersey, 

Magistral FomaUa A term applied ana also in Unst one of the Shetland Isles. It 
to extemporaneous prescriptions, as opposed to has a pale greenish hue and a soft lamellar 
officinal formulas, or those ordered in the Phar - textures 

macopoda and kept ready prepared in the Shops. Magnesian Limestone. A. mixed car- 
BKaglstral Use or Quldlnff Line. In bonate of lime and magnesia is sometimes ipet 
Fori incut ion, usually the line of the top of the with in rock masses putting on the appearance of 
scarp of a work. common limestone, but generally harder and 

Magistrate (Lat. magistrate). A general heavier. When crystalline, it is called dolomite, 
designation of those public officers to whom the but the crystallisation is generally imperfect, 
executive power of the law is committed, either Magnesian limestone is comparatively slowly 
wholly or in part. Under the various heads, soluble in dilute acids, and m this respect is 
the reader wul find a notice of the principal unlike the common limestones. Nevertheless, 
magistrates of all ages and countries. as a building stone, it appears to be less fitted 

Magma (Gr. from pdaoct, I knead). A for London use than many of the ordinary 
thick ointment or confection. The term is also limestones. 

applied to any pulpy or pasty mixtures, or Geologically, the magnesian limestones oc- 
precipitates. cupy a definite position among the newest 

Magna Cfrarta. [ChAbta, Magna.] palaeozoic rocks. This part of the series is 
Magnates (Lat* found only in inscrip 4 ions), known as Permian, the most important 
In Hungary at this day, and formerly also in features of the rock being developed in the 
Poland, the title of the noble estate in the kingdom of Perm in Russia, 
national representation. [States.] The Hun- Pnysically, the magnesian limestone is in 
garian magnates are divided into greater and many parts of England a cliff often Bteeply 
lesser ; certain high state officers belonging to scarped, overhanging the coal measures. Parts 
the first class, the counts and barons of the of it seem to have been a coral deposit built 
kingdom to the second. on the edges of coal measures, but these have 

Magnesia (MgO). A white, tasteless, earthy since been altered chemically perhaps by mag- 
substance, usually obtained by exposing its by- nesian vapours. Fossil fish are common in 
drated carbonate to a red heat. Its specific some parts of the series, and a highly bitu- 
gravity is about 3*4. It is almost insoluble : minous schist containing argentiferous copper 
but when moistened and put upon turmeric (the Kupfer schiefer of German geologists) is 
paper it reddens it : this sometimes depends characteristic of certain deposits at the base of 
upon a trace of lime. In commerce, pure mag- the series developed in Germany, 
nesia is generally distinguished by the term Magnesite. Native carbonate of magnesia. 
calcined magnesia ; and the hydrated carbonate It forms an immense bed at Bolton in Canada, 
of magnesia, obtained by precipitating a solu- and also occurs extensively in Greece, 
tion of sulphate of magnesia by carbonate of Magnesium. The metallic base of mag- 
soda and washing and drying the precipitate, nesia (represented by the symbol Mg, and the 
goes by the name of magnesia, or magnesia equivalent 12) was discovered by Davy in 1808, 
alba, li e cuief use of magnesia and its car- who obtained it by electrising mercury in contact 
bonate is in medicine. Sulphate of magnesia with magnesia, and also by passing the vapour of 
is obtained by evaporating the residue of sea- potassium over magnesia at a white heat. In 
water after the common salt has be#»n separated, 1830, Bussy obtained it by the decomposition 
or by adding sulphuric acid to bittern , and of chloride of magnesium by potassium. It 
evaporating, so as to obtain the resulting sul- has since been prepared in large quantities, by 
phate of magnesia. This salt is also obtained the action of sodium on chloride of magnesium, 
by the action of dilute sulphuric acid on mag- and is now manufactured for commercial pur- 
nesian limestone, and it is not uncommon in poses. Magnesium is a white metal, of the 
mineral waters : it was formerly procured from specific gravity of about 1*75 : it may be drawn 
certain springs near Epsom, in Surrey, and was into wire and laminated ; it melts and vola- 
henoe termed Epsom salt. It crystallises in ti Lises at about the same temperature as zinc, 
four-sided prisms with dihedral summits. Its i.e. at a bright red heat. It is unchanged 
crystals are soluble in their weight of water at in dxy air, and is only 6lowly oxidised in damp 
60°, and in three-fourths their weight at 212°. air; it does not decompose water and liberate 
They melt when heated, and gradually lose hydrogen at common temperatures, but is 
their water of crystallisation. They consist of rapidly acted upon by dilute acids. Heated to 
20 magnesia, 40 sulphuric acid, and 83 water, redness in the air, it bums with a dazzling 
This salt is a useful purgative in medicine, and bluish white light, rich in the chemical rays, 
is the chief source of the other forms of mag- 
nesia. All the magnesian salts have a peculiar 
bitterish taste ; hence the German term bitter- 
erde, hitter-earth. Magnesia is found native in 
the state of hydrate and carbonate ; it exists 
a component part of several minerals, and 
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1 so that its flame has been very successfully 
applied to the purposes of photography ; it 
readily combines with the halogens, ana forms 
a nitride with nitrogen. Magnesia is its only 
oxide, which is constituted of 12 of magnesium 
and 8 of oxygen = 20 magnesia. 
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ktvral* One of the native Mtogaotflu Saealt. A small bar of hard 


oxides of iron ia capable of being magnetically 
excited; which exatemewfe m retained by it as 
tenaciously as by steeL Now an the natural 
blocks of this magnetic sufestaasewbuvu lain for 
ages in nearly the same position with regard 
to the magnetic meridian, they have acquired 
magnetic polarity; in other words, they have 
become natural magnets, and retain this cha- 
racter after removal from the stratum in which 
they are found. The natural magnet is usually 
of a dark-grey hue, and has a dull metallic lustre. 
It is found in considerable masses in the iron 
mines of Sweden and Norway ; ia the Isle of 
El bm ; in different parts of Arabia, China, Siam, 
and the Philippine Islands. Small magnets 
are also occasionally, though rarely, met with 
among the iron ores of this country. 

The earlier navigators believed that the 
magnet pointed always to the north pole of 
the earth ; and that therefore by means of it 
they could always at once tell the direction of 
their meridian, and consequently in what di- 
rection they were sailing. It was hence called 
the loadstone or leadingstone. 

' The employment of the loadstone itself for 
the purposes of navigation has long been laid 
aside ; as artificial magnets can be constructed 
having a much greater intensity of directive 
power. [Magnetism.] 

Mafnetle Compasses. [Compass.] 
Xspietie Compensator. A contrivance 
devised by Mr. Barlow, but now seldom used, 
for eliminating the influence of a ship's guns 
and other iron in deranging the bearings of the 
compass. It consists of a plate or combination 
of plateB of iron placed near the binnacle, so 
as to counteract, by an equal and opposite 
attraction, that of the rest of the iron on board 
the vessel. Mr. Airy (Philosophical Trans- 
actions 1839) has investigated the law of dis- 
turbance in the case of vessels built of iron, and 
shown that the disturbing force consists of a 
very large force of permanent magnetism in the 
rolled and hardened plates employed in the 
construction of the vessel, and a very small force 
of induced magnetism, which changes with the 
place of the sliip, or rather with the varying 
Circumstances of terrestrial magnetism by which 
it is produced. Mr. Airy has given a set of 
practical rules for correcting the disturbing 
forces by means of two powerful magnets placed 
at right angles to each other below the compass, 
aud a box of small iron chain, which is used 
instead of Barlow's correcting plnte. 

Since, however, both the disturbing magnetic 
elements are liable to gradual or even sudden 
variation, it is absolutely necessary that the 
accuracy of the compensation should be fre- 
quently tested. The use of iron in ship build- 
ing and for the plating of vessels of war has 
rendered n re-investigation of this matter ne- 
cessary. Recent valuable contributions to our 
knowledge of the subject will be found in the 
Vrocci dings of the Royal Society , vol. xiv. pp. 
186, 300. [Deviation op the Compass. 1 
Magnetic Iron-ore. [Magnetite.] 
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steel suspended hw ite cantos, and. magnetised, 
which show* the amvctiaiii at thawoultant uf 
the magnetic & me m tha pitas of observation. 
[Ocrdmi; 

magnetic Fyiltoa Native sulphide of 
ram, m sailed m conseqaemw of its attracting 
the magnetic needle. It generally occurs mas- 
sive and amorphous, with a granular structure, 
but sometimes (though rrarely) crystallised 

gates the phenomena pssentod by natural and 
artificial magnets, ana the tows by which they 
are connected. The feOosringbrief explanation 
of it under both aspect* may serve to render the 
subject generally mtelSIMUa; but it is impos- 
sible to grrrmore than the essential phenomena 
and the general laws, wifihonft descending to the 
detail of particular ma For farther infor- 
mation reference moj be made to the excellent 
compendium of Dr. Beget* in the Library of 
Useful Knowledge ; to Barlow's Magnetic At- 
tractions (2nd ecL), and ‘Treatise on Magnet- 
| ism' in the Encydopmdia Metrapalitana ; Sir 
I D. Brewster's 'Treatise on Magnetism 1 in the 
Ency. Brit ; Gilbert, Be Magnets, 1600, folio ; 
Bo&ison’s Mechanical Philosophy ; Biot, Traith 
de Physique , tom. in.; Pbuillet, Hhmens dc 
Physique; Becquerel, TraitS d&edriciU et 
da Magnitisme ; Faraday's Experimental Re- 
searches ; Watt's Dictionary of Chemistry, art. 
‘Magnetism and various papers in the Trans- 
actions of the Royal Society of London and 
Edinburgh. 

If a nicely balanced piece of steel be 
suspended from its middle by a piece of un- 
twisted silk, or allowed to rest upon a pivot, 
free to turn in all directions, both horizontally 
and vertically ; and if it be then magnetised by 
any of the methods hereafter described, it will 
turn itself into one particular position, and if 
disturbed by any means it will return invariably 
to the same as its position of repose. The 
horizontal angle which it makes with the meri- 
dian is called its variation , or its declination ; 
and the vertical angle which it makes with the 
horizon its dip or inclination. 

On the Formation of Artificial Magnets. — 1. 
If a steel bar be held in the natural direction 
of the needle, and two or three smart blows be 
given at the upper end with a hammer, it will 
become a permanent, though feeble, magnet. 

2. If the end of a steel bar be placed in con- 
tact with one of the poles of a magnet, it will 
become permanently magnetic by induction. A 
better plan is to place the bar in a line be- 
tween the opposite poles of two magnets of 
great intensity. 

3. Lay the bar flat on a table, and draw 
a magnet (placed upright upon the centre of 
it) several times to one end, always the samo 
way. Or take two magnets, and lay them 
horizontally upon the bar to be impregnated, 

l having their dissimilar ends in contact over its 
middle ; and slide each towards the end of tho 
I >ar. This must be repeated several times. Or, 
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again, instead of laying Item horizontally, hold i 
them in any angle of inclination (each in the I 

ne angle, estimated* from the perpendicular | 
to the middle of the bar), and draw them seyeral 
times along towards the ends, without varying 
their inclinations. 

The above methods were those originally 
employed ; hut when the principles of magnetic 
induction came to be better understood, more 
complicated bnt more effective processes were 
invented, for the explanation of which refer- 
ence must be made to works expressly on the 
subject. (Brewster's Treatise on Magnetism.) 
Those, more complicated processes may be 
greatly simplified by the substitution of a mag- 
net in the form of a horse-shoe for the compound 
magnets. If placed at once in the middle of 
the needle to be magnetised, with the poles 
turned in a direction the reverse of the poles 
intended to be given to the needle, and then 
moved backwards and forwards along the surface 
of the needle, taking care to pass over each half 
of it an equal number of times, and repeating 
the same operation on the other side, the needle 
is speedily and effectually rendered magnetic. 
This is by te the simplest mode of magnetising ; 
and it may be considered as a method by in- 
duction, the induction being accelerated by the 
friction. 

On the principal Phenomena exhibited bp Ar- 
tificial Magnets . — In the following phenomena 
the point of the needle which dips below the 
horizon, and points to the westward of the me- 
ridian, is called the north pole of the needle, and 
the elevated one the south pole. When the 
horizontal needle is used, the same terms apply ; 
the end which varies westward being the north 
pole, and the other the south pole. 

Phenomenon 1. If either pole of a magnet 
be brought near any small niece of soft un mag- 
netised iron, it will be found to attract it Iron 
filings, for instance, are immediately collected 
together when a magnet is placed among them ; 
and they adhere to it when lifted up, and more 
especially about the poles of the magnet, in 
thick clusters. About the intermediate parts 
the number that adhere is much less than 
nearer the ends ; and in every magnet there is 
a part to which the filings have no tendency to 
adhere at all. It thus appears that the mag- 
netic forces, whatever be their nature, are con- 
centrated near the extremities of the magnet; 
and diminish in intensity as they recede from 
those extremities. 

Phenomenon 2. When, instead of fragments 
of iron, we substitute a rectangular or cylindri- 
cal bar of soft unmagnetised iron, the magnet 
and the iron will be mutually attracted towards 
each other. The best mode of exhibiting this 
is to suspend them by threads of untwisted 
silk at the appropriate distances, as the friction 
which they would undergo in sliding on a table 
is thus removed. It will be found that the 
ends which are nearest to each other will tend 
to coalesce. If another iron body be brought 
■near the fortner in this state of the apparatus, 
the first iron will be found to be converted 
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into a temporary magnet also; and, in like 
manner, the second piece of iron may be proved 
to have become likewise a temporary magnet ; 
and then the third* and so on. The intensity 
of Attraction and repulsion is, however, weaker 
in each in succession, till at length it becomes 
insensible. This is prettily ej&ibited by at- 
taching a key to a magnet, a nail to the key, 
a smaller nail to that, a sewing needle to the 
smaller nail, and so on, as long as there is 
sufficient induced magnetic force to sustain 
the series in a state of suspension. The iron 
is said to be converted into a magnet ; or to 
be magnetised by induction. 

Phenomenon 3. If two magnetsbe suspended, 
as in the last experiment, it will be found that 
the two north poles repel each other, and the 
two south poles repel each other ; but the north 
pole of the one ana the south pole of the other 
mutually attract each other. They will, in 
consequence of this mutual action upon each 
other, take positions generally different from 
those which they would each take in the absence 
of each other. 

Phenomenon 4. If the pedes of the succes- 
sive induced magnets spoken of in Phenomenon 
3 be examined as to their nature, by means 
of their uction on the poles of a small magnetic 
needle, it will be found that each of them is a 
distinct magnet, each consecutive pair of th m 
having their dissimilar poles in contact. T lis 
is known at oneo by observing which end of the 
needle is attracted before the next piece of iron 
is put on, and which after it is added, the 
netxile being applied near the untouched end of 
the iron. 

If, moreover, the pieces of iron be laid on a 
table and not in contact, the same phenomena 
will be observed on the application of the trial 
needle near their extremities. 

Phenomenon 5. If the iron be removed, it 
instantly ceases to be magnetic, and may have 
its position reversed with precisely the same 
effect as before, each phenomenon taking place 
now at the end opposite to that where it was 
exhibited before ; and this will be the ‘case, 
however long the apparatus has been allowed 
to remain in the position spoken of. If, 
however, pieces of steel be employed, th« 
inductive influence is less than in the iron 
whilst, instead of losing its magnetism in 
stantaneously, as the iron did, it retains 
portion of it, and becomes itself a permanent 
magnet. There are indeed few, if any, pieces 
of iron and steel in which the magnetic force is 
wholly lost or wholly retained upon removal ; 
but we hei*e speak of the sensible and approxi- 
mate circumstances of the phenomena. 

Phenomenon 6. If a magnet be broken or 
any way severed, it is converted into two 
separate magnets; the two ends of the frag- 
ments at which the fracture was made being of 
opposite kinds to the two ends of the whole 
bar respectively, as if they had been but two 
magnets united by opposite poles. 

Phenomenon 7. If two magnets be brought 
near each other, their intensity of action on the 
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vibrations of a needle are affected according to pole of the second, varies inversely as the 
the relative positions of the poles, indicating not square of the distance of those poles ; and the 
only that the direction of the quiescent state of' like occurs -when we consider the action of the 
the needle is affected (Phenomenon 3), but south pole of the first magnet on the north and 
that the intensity of the magnetic force is also | south poles respectively of the other. The 
altered. This shows that the magnetised bar j game law, precisely, holds with respect to the 
itself is affected by the inductive power of the attraction of a corpuscle of unmagnetised 
other bar, as soft iron is. iron. 

Phenomenon 8. If a mass of soft iron be This is the fundamental law of the science, 
brought into the vicinity of a magnetic needle, and may be considered as the source from 
the needle will be generally deflected from its which the others flow by mathematical reason- 
natural position in various degrees and direc- ing. It has been determined with great care 
tions, according to the form and position of by several philosophers, bnt especially Michell 
the needle and the mass. When an iron and Coulomb, by means of the torsion balance 
sphere is employed, as a cannon ball, the and by the method of oscillations, the squares 
investigation of the order of the phenomena of the times of oscillation being inversely as 
becomes more simple and easy ; and it was by the attractive forces. 

remarking that in this case there was a certain Law 2. When the needle is very short in 
plane in any point of which the needle may be comparison with the distance and length of the 
placed with respect to the sphere where the magnet, and has its centre fixed immovably, 
needle would not be at all deflected, that Mr. but is otherwise at liberty to take any directive 
Barlow was led to prosecute his celebrated position, it will so arrange itself that its line of 
experiments on this subject Mr. Christie direction will be in the plane drawn through 
remarked that this plane was the plane passing the two poles of the magnet and its own (the 
through the centre of the ball, perpendicular to needle’s) centre of rotation ; and if the line of 
the natural direction of the needle itself. the needle’s direction be produced to meet the 

Phenomenon 9. If discs of various metals magnetic line (or lrae drawn through the poles), 
be put into rapid rotation, they will also deflect it will divide the latter into segments estimated 
the magnetic needle from its natural position, from the poles, which are in the ratios of the 
That this is not owing to vibration or vorticity cubes of the distances of the poles from the 
produced in the air, is rendered evident by the centre of the needle. When the needle is not 
same effects taking place in a more intense de- small in comparison, as above, the law becomes 
greo in vacuo than in the open air. The phe- more complicated. 

nomenon itself was first observed by Arago in Law 3. If two magnetic needles be made to 
France ; but it has been chiefly investigated in vibrate, the intensities of their magnetic forces 
this country by Herschel, Babbage, Christie, are as the squares of their number of vibrations 
Barlow, Faraday, and Harris, to whose memoirs made in the same time. This is true, what- 
on the subject, in the Philosophical Trans - ever be the planes in which they vibrate, so far 
actions, tlie reader is especially referred. as the force is effective in that plane ; but ibr 

Phenomenon 10. Bars which have stood long a direct comparison of the ratio of the itften- 
in a vertical position, as iron railings, &c., are sides without further computation, the vibra- 
found to have become permanently magnetic, tions of both needles must in both cases be 
A bar of soft iron, placed in tin atural direc- made in the same plane . The planes most 
tion of the magnetic need]", at _ lires temporary commonly used for vibration are — the horizontal 
magnetism ; and if a bar of steel be left there plane ; the plane which has been called th3 
for a sufficient time, it becomes a permanent magnetic meridian, or that vertical plane which 
magnet. These facts show that the earth itself passes through the natural direction of the 
is a great magnet, and converts the others into needle at the place of observation ; and the 
magnets by induction. This was observed so vertical plane at right angles to this, 
far back as the time of Dr. Gilbert ; and it is Law 4. If the needle be allowed to move 
remarkable that, whilst his great contemporary vertically in a plane making any angle with 
Lord Bacon was perceptively urging the new the magnetic meridian, the dip in that case is 
organon in philosophy. Gilbert was actually equal. to the dip in the magnetic meridian xnul- 
putting it into the most careful practice. The tiplied by the cosine of the inclination of the 
doctrine of terrestrial induction, as taught by two planes ; and if two planes be taken at 
Gilbert, is the doctrine of the present hour, right angles, in which the dip is observed, tho 
and with scarcely a single improvement in the squure of the cotangent of the natural dip at 
whole range of the theory. thut place is equal to the sum of the squares 

The foregoing contain the most important of the cotangents of the observed dips, 
phenomena of magnetism which depend upon Law 5. The intensity of the horizontal force 
terrestrial influence merely : those which depend is equal to the intensity of the whole force mul- 
upon electrical influence will be found under tiplied by the cosin-* of the dip. If, therefore, 
the head Ei.ectbo-magnetis3L _ the same needle be used in all the experiments, 

Laws of Magnetic Action. — Law 1. The in- and observations be made to determine the dip 
tensity of the attractive force exercised by the and horizontal intensity at several different 
north pole of one magnet on the south pole of places, tho relative intensities of tho terrestrial 
another, and its repulsive force on the north magnetic force can be deduced from those ob- 
4J7 
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serrations, by the three last lavs, for each of 
the places. 

The laws according to which magnetic fotce 
is influenced by temperature have been inves- 
tigated chiefly by Coulomb, Kupffer, Barlow, 
Christie, and Faraday. It appears generally 
that between the temperature of — 3° ana 
+ 127° of Fahrenheit the intensity of magnets 
decreases as the temperature increases; 'and 
that at temperatures above 100° a part of the 
power of the magnet is permanently destroyed, 
whilst at a red heat the magnetism disappears 
altogether. 

Magnetism, Animal. This alleged in- 
fluence, or agent, was first heard of in Vienna 
about the year 1776, when a person of the name 
of Anthony Mesmer published a thesis On the 
Influence of the Planets on the Human Body . 
About the same time a Jesuit, called Father 
Hehl, imagined that by the help of a loadstone 
and certain steel plates rendered magnetic he 
had cured several diseases ; and being struck 
with the analogy of Mesmer' s views to his own, 
they entered into a kind of partnership as joint 
practitioners, and attracted considerable notice ; 
so that, although they soon quarrelled, their 
system of treatment had acquired some notoriety 
and many powerful advocates. Hehl continued 
to practise this new and occult science in 
Germany; and Mesmer, in 1778, went to Paris, 
and in the course of a short time perfonned 
such wonderful cures, real or imaginary, that 
liis apartments were daily thronged with 
patients of all ranks, and fees and reputation 
poured in from all quarters. He here, how- 
ever, associated himself with a M. d’Eslon, a 
medical man, who, being more skilful in the art 
of pleasing patients than his master, contrived 
to gain the ascendency, and so to disgust Mes- 
mer that he was induced to quit Paris for Spa, 
where, under the pretence of initiating others 
in the secrets of his trade, he soon raised about 
14,000/., with which he retired to his native 
place (Mersburg in Suabia), and left magnetism 
and the magnet isers to their own resources. 

To ascertain how far the pretensions of the 
animal magnetisers were entitled to any at- 
tention or support, the French government 
appointed a committee of scientific and un- 
prejudiced persons to investigate its merits, 
among whom were Bailly, Franklin, and 
Lavoisier; and it is curious that their report, 
which was translated into English, and pub- 
lished hero in 1785, is not more frequently 
quoted. ‘This pretended agent,’ say they, 4 is 
not magnetism ; for on examining the grand 
reservoir of the fluid by a needle and electro- 
meter, neither magnetism nor electricity could 
be detected. We tried it upon ourselves and 
oMicrs without effect; ana on blindfolding 
those who professed great susceptibility of its 
influence, all its ordinary effects were produced 
when nothing was done but when they imagined 
they were magnetised, while none of its effects 
were produced when they were really mag- 
netised but imagined nothing was done. So 
also when brought under a magnetised tree; 

428 


nothing happened if they thought they were at 
a distance from it, while they immediately 
went into violent convulsions when they thought 
they were near the tree, though really not so. 
The effects, therefore/ say the commissioners, 
* are purely imaginary; and although they 
have wrought some cures, they are not without 
danger, for the convulsions sometimes spread 
among the feeble of body and mind, and espor 
cially among women. And, finally, there are 
parts of the operations which may readily bo 
turned to vicious purposes'; and, in fact, im- 
moral practices have already actually grown 
out of them/ 

Although the alleged phenomena of animal 
magnetism or mesmerism have since betu re- 
peatedly investigated, yet little of a tangible 
or satisfactory nature haq been clearly esta- 
blished. In such investigations it is difficult 
to eliminate sources of error arising from the 
imagination of the patient, and which have 
doubtless often led observers astray; but, be 
the alleged phenomena of mesmerism true or 
fallacious, it is certain that they have no con- 
nection whatever with magnetism. 

Magnetism, Terrestrial. During the 
last quarter of a century immense efforts have 
been made to determine the phenomena and 
laws of terrestrial magnetism. The impulse 
given to the study of this department of 
science is mainly due to Alexander von Hum- 
boldt, who, in 1828, formed an association at 
Berlin for the purpose of verifying an inference 
which had been drawn from the comparison of 
corresponding observations made at London 
and Upsala by Graham and Celsius in the last 
century, and more recently at Paris and Kazan 
by Arago and Kupffer, namely that the irre- 
gular movements of the needle take place simul- 
taneously at places very distant from each other. 
At first the operations were on a very limited 
scale, being confined to hourly observations on 
some particular days, previously agreed on, at 
Berlin and Freyberg; but in the following 
year the plan received an immense extension 
in consequence of the establishment by the 
Russian government of magnetJcal observa- 
tories (acting in co-operation with those of 
Germany) at St. Petersburg, Kazan, Nicolaieff, 
and Sitka (on the north-west coast of America) ; 
that is to say, across the whole continent of 
Europe and Asia. A second association was 
soon after formed at Gottingen by Professor 
Gauss, by which very important improve- 
ments were effected both in the instruments 
used and the methods of observing, which 
have been since generally adopted. In 1836 the 
indefatigable Humboldt addressed a letter to 
the President of the Royal Society, on the best 
means of perfecting the knowledge of terrestrial 
magnetism; and, his suggestions being approved 
by the council of the society, the government 
was induced, through the representations of 
that body, to sanction the establishment, in 
several of the British colonies, of observatories, 
equipped with appropriate instruments, and 
superintended by military or naval officers, with 
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sufficient assistance at their disposal for making comparison, the points or stations at 'which the 
continuous hourly or two-hourly observations observations have been made are projected on 
of the different magnetic elements. The places maps, and lines being drawn through those 
selected were Toronto, St. Helena, the Gape of points at which the mean values axe the same 
Good Hope, and Hobarton, in Van Diemen’s in respect of each element, a series of curv*4 
Land ; and, as it was considered important to lines is obtained, which indicate the values of 
obtain observations in high southern latitudes, the elements at the intermediate points with 
the expedition to the Antarctic Bess, under the more or less accuracy, according to the proxi- 
command of Sir James Clarke Boss, was pro- mity of the stations at which observations are 
jected and ordered at the same time. The made. The curves thus traced through the 
East India Company likewise promised its co- points of equal declination are called isogonal ; 
operation by providing for the establishment those through the points of equal inclination, 
and maintenance of observatories at Bombay, isoclinal ; and those connecting the points of 
Madras, Lucknow, Singapore, and Simla ; and equal force, isodynamic. 
at home, a magnetical and meteorological de- Declination or ParutfMwt.-*- Although the 
partraent was added to the Royal Observatory general direction of the horizontal needle ia 
at Greenwich. Latterly the British Association north and south, there are few places at which 
Magnetical Observatory at Hew has become it points exactly in the direction of the men- 
the centre of this class of observations, and it dian. At London, and over the greater part of 
lias formed the model of other observatories Europe, the north end of the needle declines to 
recently established Ht Coimbra, St. Petersburg, the west, while in Siberia and some parts of 
Lisbon, Montreal, the Mauritius, Melbourne, the North American continent it demines to 
and other places. The observations (made the east 

systematically) at the stations first named, The changes which tale place in the decli- 
according to rules drawn up by a Committee nation are of three kindB — secular, annual, and 
of the Royal Society, were reduced under the diurnaL The laws and period of the secular 
superintendence of Colonel (now General) Sa- change are very imperfectly known. At Lon- 
biue, at an establishment maintained by the don, in 1550, the declination was 11° 17' E. ; 
government, at Woolwich. Several volumes of about 1660 it was 0°. Soon after that year 
observations have been published, containing the needle began to deviate to the west ; and 
a regular series, since 1840, made at Toronto, the westerly declination continued to increase 
Hobarton, and St. Helena ; and including those till 1815, when it seems to have attained its 
made in 1841 and 1842 by the officers of the maximum of 24° 27' 18", inasmuch as it has 
Antarctic expedition. In addition to these gradually decreased since that time. The mean 
official volumes, General Sabine has also con- declination deduced from the observations at the 
tributed a series of interesting papers to the Greenwich Observatory in 1865 was 20° 38'. 
Philosophical Transactions and the Reports of The annual variation of the declination was 
the British Association , containing the results first remarked at Paris by Cassini. From a 
deduced from a comparison of the observations comparison of observations made at Paris from 
at the different places, the latest being in 1784 to 1788, and at London from 1793 to 
the Phil. Trans, for 1864. This important 1805, Arago found a minimum of declination 
memoir should be read by all interested in towards the vernal equinox, and a maximum 
this subject. towards the summer solstice. But it may be 

A magnetical observation is complete when doubted whether these ancient observations 
three elements are determined — the decline - were sufficiently accurate to determine this 
tion of the magnetic needle, its inclination , and question, more . especially as the result is not 
the intensity of the force. The two latter, confirmed by tie recent observations in the 
however, are not usually observed directly, but colonial observatories. At St. Helena and 
in lieu of them the horizontal and vertical Toronto no variation of the rate of the secular 
components of the intensity are observed, and, change in the different seasons is perceptible, 
from the variations of the two components, the At Hobarton the east declination appears to be, 
variations of the inclin&non and of the force it- on the average, somewhat greater in the summer 
self are computed The declination and iDciina- months than in the winter months, but the 
tion indicate the direction in reference to the differences are extremely small, 
horizontal and vertical planes which a freely Diurnal Variation. — The declination is also 
suspended needle would assume, so that, in subject to a diurnal change, which was first; 
fact, the direction of the magnetic force and its remarked by Graham, at London, in 1722. 
intensity are the two elements sought to be The remark was confirmed by the observations 
determined The instruments employed are of Celsius, and by Hiorter in Sweden (1740- 
called by the general name of Magnetometers 1746), and subsequently by those of Waigentin, 
[which see]. who found that the needle declined towards the 

In order to obtain a knowledge of the laws west from the hours of eight or nine before 
of terrestrial magnetism, it is necessary that noon till one or two after noon, and then to- 
the mean values of the three elements, and the wards the east till eight or nine in the evening, 
variations of those elements, should be deter- The same observers also remarked that the 
mined at a great number of points taken all needle was affected by aurora, or polar light, 
over the earth’s surface. For the purpose of and that in the presence of this phenomenon the 
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change is its m mm. direction was sometimes as places at which the dipping needle becomes 
much as 5° in the course of a day. In the exactly vertical, and to which the aboye most 
Philosophical Transactions for 1759 there is a nearly approach, are usually styled the magnetic 
paper by Canton, giving the resells of ooserra- poles ; but, as will be seen presently, they not 
ti«os on the daily variation during 603 days, only do not coincide with, but are at a great 
On 574 of those days the deviations were re- distance from, the places at which the intensity 
gular, and nearly the same. as those found by of the magnetic force is a maximum — -a cir- 
Celsius; on the remaining days they were cnmstance which it is necessary to keep in . 
irregular, and on those days there were displays mind, as the term pole is also frequently applied 
of aurora. Canton ascribed the diurnal change to the points of greatest force. . Like the aedi- 
to the . effect of the sun’s rays in heating the nation, the dip is subject to secular, annual, and 
earth, nnd thereby diminishing the magnetic diurnal changes. At London H was observed 
force; so that in the morning, when the earth by Graham, in 1720, to bo 74° 42'; and by 
is heated on the eastern side of the meridian, Captain Hater, in 1830, to be 69° 38'. The 
the magnetic force on that side is weakened, mean of the Greenwich observations for 1865 
and the needle consequently declines to the is 68° O' ; whence it appears that the dip at 
west ; and in the afternoon, as the earth be- Loudon is diminishing. The annnal variation 
comes heated on the western ride of the meri- is scarcely perceptible. At Toronto aad Ho- 
diau, the needle begins to move in the opposite barton the range of the diurnal variation of 
direction, qnd declines to, the eastward of its the dip is about l'*25. 

mean place. Similarly Faraday has ascribed Intensity. — The absolute intensity of the 

the diurnal variation to the heating of the magnetic force, like the declination and dip, 
atmosphere, by which the mAgnetism of its vanes at different places, and probably at dif- 
constituent oxygen is diminished. The amount ferent times. It is compared at different stations 
of the diurnal change is different at different by observing the nnmber of oscillations made 
places, and at different seasons of the year, in a given time by a magnetic bar suspended 
At London, for the years 1817-1819, it was horizontally by a fine wire or silk fibre. From 
found by Colonel Beaufoy to be from 4' to 5' the large table of results given by Hansteen, it 
in December and January, and above 11' in appears that if the intensity at the magnetic 
June and August. At the Boyal Observatory equator in Peru (where it was supposed by 
the mean diurnal range for the year 1846 Humboldt to be a minimum) be unity, then the 
was, in summer, 15' 14"; in winter, 11' 63" ; intensity at Naples is 1*275, at Marseilles 1*294, 
and the mean for the whole year, 13' 34". at Madrid 1*394, at Paris 1*348, at London 
At Toronto and Hobarton the diurnal range 1*370, at Christiania 1*420, in Baffin’s Bay 
is also greatest in the summer months and (lat. 76° 45' N., long. 58° 20' W.) 1*705. The 
least in the winter months, and the changes maximum intensity hitherto observed is 2*052, 
take place at nearly the same hours of local and the minimum 0*706. Both observations 
time. ( were made at places in the southern hemisphere. 

Inclination or Pip. — The inclination has a the former by Sir James Clarke Boss, in lat. 73° 
general dependence on the latitude, but it varies 47' S., long. 171° 60 / E. (of London), where the 
considerably at different places under the same dip was observed to be 87° 4' ; and the latter 
latitude. A line drawn through all those places by Erman, in lat. 19° 59' 8., and long. 35° 4' 
where the dipping needle becomes horizontal W., off the eastern coast of Brazil, where the 
(usually, though perhaps improperly, called the dip is 7° 55' : the two extreme intensities are 
magnetic equator) appears to intersect the therefore in the ratio of 1 : 2*906. In both 
equator of me earth m four points. In the hemispheres there are two points, or rather 
Atlantic Ocean, between Africa and America, regions, of maximum intensity, which may be 
it lies wholly to the south of the terrestrial regarded as centres of separate magnetic action, 
equator, its greatest south latitude being about The position of the principal or strongest nor- 
26°. According to Hansteen the nodes or them maximum intensity was ascertained by 
points intersective with the equator of the earth Captain Lefroy, in 1842 and 1843, to be in lat. 
are on the meridians 22° E., 187° E., 120° W., 62® 19' N., long. 268° E. (Sabine, Phil. Trane . 
and 108° W. ; but these determinations must 1846) ; that of the minor maximum was deter- 
be taken as subject to considerable uncertainty, mined in 1828 and 1829. by Hansteen, and 
the observations being; by no means accordant. Erman, in the Russian expedition, to be in the 
The other isoclinal lines follow, with more or meridian of 111® 27' E. The interval between 
leas irregularity, the direction of the magnetic the two meridians is consequently 270°— 111° 
equator until a high latitude is attained. In — 159°, so that they are not directly opposite. 
Boothia Felix, in latitude 70° 5' 17" N., and Both points appear to have undergone progres- 
longitude 96° 45' 48" W., Sir James Clarke sive changes from west to east, though not at 
Boss found the dip to be 89° 59', within a the same rate. In the southern hemisphere 
minute of the vertical; and the needle had the two centres of maximum force are still 
there altogether lost its directive power. In nearer each other in respect of geographical 
the southern hemisphere, on board the Erebus, longitude, and the intensity is greater than in 
in 1841, Sir J. C. Boss observed an inclination the northern hemisphere. (Sabine, JP*i7. Trans. 
of 88° 36' in latitude 75° 22' S., and longitude 1850.) The isodynamic lines are in general 
161° 48' E. (Sabine, Phil. Trans. 1843.) The nearly parallel to* each other, and also to the 
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isoclinal lines, though at some particular places 
the two sets of lines are nearly at right angles. 
The 'intensity does not appear to be affected 
by elevation above the surface. 

Simultaneous Perturbation a. — In the volume 
of Hobarton Observations, 1 841 to 1848, Colonel 
(now General) Sabine gives an interesting com- 
parison of the simultaneous affections of the 
three elements at Hobarton and Toronto, on one 
of Gauss’s term days, April 21, 1842, these two 
stations being specially selected for comparison 

site points of the globed The result showed tEat 
the amount of disturbance on this day was nearly 
the same at both stations, and that the instants 
of extreme disturbance are not unfrequently as 
nearly identical at both a* the nature of the 
observations enables us to determine. The in- 
ference is, that many of the perturbations or 
particular disturbances observed must be re- 
garded as general affections of the whole globe, 
manifesting themselves at stations the most re- 
mote from each other. 

Theory. — Mr. Balfour Stewart recently de- 
livered a valuable discourse on this subject at 
the Royal Institution, from which the following 
remarks are extracted, as they show at once 
the mode of investigation now pursued, and the 
theory now generally accepted. ( Proceedings 
of the Royal Institution for 1863.) 

‘ Gauss, who has done so much to further 
the science of magnetism, showed, by means 
of a preconcerted system of observation, that 
magnetic storms affected the needle at Gottingen 
and at other stations in Europe at precisely the 
same moment of absolute time ; and after the 
establishment of the colonial observatories, it 
was found by General Sabine that the needle 
was affected in Toronto at precisely the moment 
when it was disturbed at Gottingen. Nor is it 
too much to say, with our present knowledge, 
that these remarkable disturbances break out 
at the same moment over every portion of our 
globe. 

1 Having thus shown that these phenomena 
are cosmical in their character, the next point 
of interest is their connection with the sun. 
This has been placed beyond doubt chiefly 
through the labours of General Sabine, who 
found at Toronto and elsewhere that magnetic 
disturbances obey a law of hours. Mr. Broun 
also showed the same thing from his observa- 
tion of the needle at Makerstoun, in* Scotland. 
It may be instructive to point out how this 
proof was deduced from the colonial observa- 
tions; and to mako the matter plain, let us 
refer to an imaginary case in the familiar 
science of meteorology. Suppose that while 
an observer is watching his thermometer there 
is a sudden influx of cold weather, and that 
it is wished to estimate the influence of this 
upon the thermometer on a given day and at a 
given hour on that day, what must the ob- 
server do ? He must endeavour to ascertain, 
by the best possible means, wbat indication 
the thermometer would have afforded at that 
specified day and hour had there been no cold 
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weather. Co mp ari ng this with the actual 
height of the mercury, and deducting the .one 
fiom th# other, he would eleariy obtain a 
measure of the effect of the cold weather upon 
the thermometer. 

' A similar course was pursued by General 
Sabine in discussing the colonial magnetic 
observations, with the object of deducing the 
lawB of disturbances. It was first necessary 
to ascertain by the best possible means what 
position the magnet would have assumed at 
any particular day and hour, had there been 
no disturbance, (jailing this the normal value, 
the next course was to group together, as dis- 
turbed, all those positions of the magnet which 
differed from the normal by more than a 
certain small quantity. The necessity for this 
separation will become evident when it is re- 
marked that the disturbed and the regular, 
observations have different hourly turning- 
points, and obey very different laws. Thus a 
disentanglement was effected, which was ac- 
complished by the employment of a separating 
value. The selection of this value is to some 
extent arbitrary, but it was shown by reference 
to a diagram that the disturbance law at Hew 
was virtually the same, whether this were 
deduced (in the case of the declination) from 
ninety-five days of principal disturbances or 
from all disturbed observations which differ 
from the normal by more than 3'*3. It was also 
shown from the same diagram that easterly 
disturbances prevail at Hew during certain 
hours of the day, and westerly disturbances at 
certain other hours, thus exhibiting a daily 
law, and showing that disturbances are there- 
fore connected with our luminary. 

1 There is, however, a more interesting and 
mysterious connection than this. Professor 
Schwabe, of Dessau, has now for nearly forty 
years been watching the disc of the sun, and 
recording the groups of spots which have been 
visible, and he finds that these have a period 
of maximum nearly every ten yean, two of 
these periods being the yean 1848, 1889. 
Now it was likewise found by General Sabine, 
that the aggregate value of magnetic disturb- 
ances at Toronto attained a maximum in 1848, 
nor was he slow to remark that this was also 
Schwabe 1 s period of maximum sun-spots, and 
it was afterwards found, by observations made 
at Hew, that 1859 (another of Schwabe’ s yean) 
was also a year of maximum magnetic dis- 
turbance. This feet is eminently suggestive, 
and brings ns at once into the presence of 
some great cosmical bond, different from gra- 
vitation, adding at the same time additional 
interest as well as mystery to these perplexing 
phenomena. 

1 These are the grounds on which we suspect 
the sun to be the agent which causes magnetic 
disturbances, but there is also some reason to 
believe that on one occasion our luminary was 
caught in the very act. On the 1st of Septem- 
ber 1859, two Astronomers, Messrs. Carrington 
and Hodgson, were independently observing 
| the sun's disc,- which exhibited at that time a 
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toy lam spot, whsta about a quarter pasU these wavelets be conuefftod with earth c urren ts 
eleven they noticed a very bright star of %Jh& and aurorae; and may not this wmertion be of 
suddenly break out ever the spot dad move Ike following kind? A peak denotes a small 
with great velocity across the sun’s surface, but rapid change of the earth’s magnetic fane 

* On Mr. Carrington sending afterwards to in one direction, and a hollow a similar change 

Kew Observatory, at winch place the position in the opfpett^ direction Now in a Buhmkorirs 
of the . magnet is recorded continuously by coil we .nave — 1st; a soft iron con, wadi a ces 
photograffoy, it was fownd that a magnetic rent riiwalaring round it; 2nd, an insulator 
disturbance bad broken ant at dm veay mo- round the current ; bid, a secondary coil above 
meat when this singular appearance had been j the insulator, containing perhaps several miles 
observed. of fine wire. In this arrangement we have a 

* The next point to be noticed is, that mag- discharge between the terminals of the seeon- 
netic storms are always accompanied by aurorae dary coil every time contact with the primary 
end by earth currents. With regard to the current is macLe, and one of an opposite cha- 
latter of these phenomena, a siagl® word of racter every time this contact is broken, 
explanation may be necessary. Earth currents 1 But the chief use of the primary current' is 
are currents of electricity which traverse the to reverae the magnetism of the iron core; and 
surface of our globe, a parti a l of w h i c h is could we reverne this, or even change it rapidly 
caught up by the te le g raph i c wires, which are without a primary current, we should have the 
often thereby sarioiafty disturbed in their same effect; that is to say, Wo should have a 
communication! A table was fbn r eferred secondary current in one direction, when the 
to which showed that sauuns sad earth c ur rents magnetism of the* core was rapidly increased, 
have the same ten-yeariy period as sun-spots and one in an opposite direction, when this was 
and magnetic disturbances, so that a bond rapidly diminished. . . . The body of our earth 
of union exists between those four phenomena, may be likened to the soft iron core of a 

* The question next arises, What is the nature KuhmkorfFB machine, in which one of the 
of this bond? Now, with respect to that small curve-peaks already alluded to denotes 
which connects sun-spots with magnetic dis- a rapid change of magnetism in one direction, 
turbances we can as yet form no conjecture; and a hollow a change of the opposite charac- 
but we may, perhaps, venture an opinion ter. The lower strata of the atmosphere again 
regarding the nature of that which connects resemble the insulator of the BuhmkoriFs 
together magnetic disturbances; aurorae, and machine, and the upper and rarer strata the 
earth currents. And here we may remark that secondary conductor ; again, the crust of the 
this latter bond is the more definitely deter- earth being permeated with moisture, becomes 
mined of the two, since the three phenomena a conductor, and may therefore also be likened 
which it embraces invariably oocur together to the secondary coiL Whenever, therefore, we 

* In order to exhibit the evidence upon which have a curve-rise, that is to say, a sudden 

this hypothesis rests, it is necessary to refer to change of the earth’s magnetism in one direction, 
what is done at the Kew Observatory. we should have in the upper strata of the at- 

* Reference was then made to a diagram in mosphere and in the crust of the earth currents 
which the three curved lines photographed from of one kind ; and when we have a curve-fell 
the magnetometer were exhibited for September or a sudden change of magnetism in the op- 
1-2, 1859; and it was seen that about four posite direction, we should have similar currents 
o'clock in the early morning of September 2, of an opposite description. 

the.three components of the earth’s magnetism 1 It need hardly be remarked, that those cur- 
at Kew were simultaneously and abruptly dis- rents which take place in the upper strata of 
turbed, and were kept- at one side of their the atmosphere will form aurorae, while those 
normal or undisturbed positions for many in the crust of the earth will constitute earth 
hours. Boring this time there were vivid currents. 

aurorae which extended over the greater part of ‘ Row, if this be the nature of that connection 
the globe, and even to as loft a latitude as Cuba* which subsists between magnetic disturbances, 
and strong earth currents were also observed by earth currents, and aurorae, may *e not extend 
Mr. C. V. Walker, on the various telegraphic our enquiries, and ask, If the sun’s action is 
lines. These currents were found to change their able to create a terrestrial aurora, why may he 
direction every two or three minutes, going at- not also create an aurora in his own atmosphere ? 
temately from positive to negative, and back It occurred independently to General Sabine, 
again to positive. lit is therefore evident that Professor Challis, and Mr. Balfour Stewart, that 
currents varying in this manner could not have the red flames visible during a total eclipse may, 
been the cause of magnetic disturbances in indeed, he solar aurorae. In support of this 
which the needle was kept on one side of its hypothesis it may be remarked that; during the 
nominal position for many boom. But the late total eclipse in Spain, Mr. de la Rue, by 
curves of magnetic disturbance further exhibit means of the Kew photo-heliograph, proved 
sharp peaks and hollows, or wavelets, super- that these red flames belong to the sun, and 
imposed upon the great disturbance wave, and that they extended in one case to the distance of 
these wavelets change their direction every two 70,000 miles beyond his photosphere. But; 
or three minutes; in which respect they are considering the gravity of the sun, we are natu- 
comparablo with earth currents. May not rally unwilling to suppose that there can be any 
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considerable amount of atmosphere at such a 
distance from his surface ; and we are therefore 
induced to seek for an explanation of these 
red flames amongst those phenomena which re- 
quire the. smallest possible amount of atmo- 
sphere for their manifestation. Now the expe- 
riments of Mr. Gassiot and the observed height 
of the terrestrial aurora alike convince us that 
this meteor will answer our requirements best. 
And besides this, the curved appearance of these 
red flames, and their high actinic power, in virtue 
of which one of them, not visible to the eye, 
was photographed by Mr..de la Hue, are bonds 
of union between these and terrestrial aurorae. 

'It has been remarked by General Sabine, that 
an auroral outburst in the sun may perhaps be 
responded to simultaneously by the different 
planets. If this be true, our whole solar sys- 
tem would seem to thrill %lmost like a living 
being under the excitement of this mysterious 
force. It has been likewise found by Mr. Gassiot, 
that electricity cannot pass through a perfect 
vacuum, so that perhaps we have only to ob- 
serve the greatest height attained by a terres- 
trial aurora and by a solar red flame, in order 
to be able to assign the limit, not only of our own 
atmosphere, but also of that of our luminary. 

'One other point remains to be noticed in 
connection with magnetic disturbances, and 
this is, that there appear to be two separate 
disturbing forces, nearly opposite in character, 
both connected with the sun, which act simul- 
taneously upon the magnet ; the position which 
the latter assumes being due to the combined 
effect of both. This has been shown to be 
true by General Sabine, who has observed that 
the curve which exhibits the daily range of the 
east component of the disturbing force, is in 
many places very different in character from 
that which exhibits the same for the west com- 
ponent. And this difference between the two 
curves is of one kind at one station, and of 
another kind at another station. This duality 
of the disturbing forces may also be observed 
directly in the Kew disturbance-curves. . . . 
The attention of foreign men of science has 
been much directed to tne problem of terrestrial 
magnetism, and five sets of magnetographs, 
similar to those in operation at the Kew Ob- 
servatory, have been already procured by fo- 
reign governments. These, however, will be 
placed in the northern hemisphere, and it is 
to be desired that some of our colonies in the 
southern hemisphere may come forward in order 
that by the next epoch of maximum disturbance 
(1869) there may be such a network of mag- 
netic observatories as may enable us to obtain 
the solution of this interesting and important 
problem.' 

BKafnetlte. Magnetic Iron-ore, or Oxy- 
dulated Iron. One of the richest and most 
important of the ores of iron, and that from 
which the finest kinds of steel are made. It 
is a widely diffused mineral, and is found 
abundantly in many localities, especially in 
Lapland, Norway, Sweden, and Canada, occur- 
ring crystallised in iron-black octahedrons and 
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dodecahedrons, also massive and in the farm of 
•sand. 

Mofneto-elsotrlotty. Under the term 
Electro-magnetism will be found the de- 
scription of certain magnetic phenomena pro- 
duced by electricity. It has been demonstrated 
by Faraday that electric phenomena may be 
produced by magnetism, and to these the term 
magneto-electricity has been applied. Let a 

represent a hollow helix „ 

of copper wire covered by *1 SOBSMEggCP i * 
silk, the ends b c of which V 
are connected with a deli- * 

cate galvanometer; and N S a powerful bar 
magnet, which can easily be thrust into and 
withdrawn from the spiral or helix : it will 
then be found that every time the magnet is 
pushed into the helix the galvanometer is de- 
flected in one direction, and each time it is 
withdrawn it is deflocted in the opposite direc- 
tion. On repeatedly threading the helix with 
the magnet, the deflection also takes place. 
Now, as the deflection of the galvanometer can 
only be produced by the motion of electricity 
in the helix, it is obvious that an electric 
current is produced each time that the magnet 
moves through it ; hence as, on the one hand, 
electricity in motion produces magnetism, so, 
here, magnetism in motion produces electricity. 
By causing the pole of a powerful magnet 
to revolve before a coil of wire, or, what 
amounts to the same thing, if tho coil be made 
to revolve opposite to the pole of a magnet, an 
electric current will be established in the coil, 
which may be made sensible by sparks, shocks, 
and chemical effects ; and by employing a com- 
bination of such magnets and coils a current 
sufficiently powerful for the electric light may 
be obtained. In magneto-electricity the source 
of power is the mechanical force used to rotate 
the magnet or coil. This force may be sup- 
plied by muscular action, as in Wheatstone’s 
magneto-electric telegraph instruments; or it 
may be derived from the steam engine, as in 
Holmes's magneto-electric light. 

Magnetometer. An instrument for .mea- 
suring the intensity of terrestrial magnetism. 
The three elements sought to be deduced from 
magnetic observations are, the declination, the 
inclination or dip, and the absolute intensity, 
together with the variations to which they are 
subject ; and each of these elements requires 
for its determination a peculiar apparatus. 
When adapted to the purpose of determining 
the declination, the magnetometer is called a 
declination magnetometer ; when for the hori- 
zontal and vertical force, they become horizontal 
and vertical force magnetometers. From the 
experience obtained in the British colonial ob- 
servatories, it appears that these instruments, at 
least in the form recommended in the Instruc- 
tions drawn up by the Committee of the Royal 
Society, are liable to certain sources of irre- 
gularity ; one depending on the liability of the 
magnetised bar to lose a portion of its magne- 
tism, and others on causes not perfectly under- 
stood. (Sabine, Phil. 7 Vans. 1850.) At Green- 
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wich, Kew, and other important magnetieal 
observatories, the magnetometers are self- 
recording, a mirror attached to them reflecting 
a beam of light on to photographic paper kept 
in motion by proper apparatus. For parti- 
culars of the construction of these instruments, 
see Becquerel, Traite de V OXectriciti et du 
Magnetism e, voL vii., and Daguin, Traiti de 
Physique, iii. 78. 

Mafiiitometor. A term applied to a 
voltaic series of two or more largo plates, 
which, producing a great quantity of electricity 
of low tension, is well adapted to the exhibition 
of electro-magnetic phenomena. 

Magnifying Power. As the illuminating 
power of a telescope or microscope depends 
upon the aperture of the object-glass, bo does 
the magnifying power depend upon the focal 
length and the depth or power of the eye- 
piece. In the telescope this power is generally 
limited by the illuminating power, as each in- 
crease in the size of the image spreads the 
light over a larger area, until the image is too 
dun to be observed. In the microscope, as the 
light can be increased to almost any extent, 
the magnifying power is proportioned only to 
the perfection of the object-glass. 

Magnitude (Lat. magnitudo). Size, extent, 
quantity. This term was originally employed 
to designate the space occupied by any figure ; 
or, in other words, it was applied to objects 
strictly termed geometrical, and of three dimen- 
sions — length, breadth, and thickness : then it 
was extended to designate the quantity of any 
one of these, and also of angular space, or the 
inclination of two lines to one another; or, 
again, the compound idea of a solid angle 
formed by any number of planes meeting in a 
point The amount of any one of these, taken 
in reference to some standard of the same kind 
of quantity as that spoken of, was called its 
magnitude. The term was gradually enlarged 
in its signification, so as to apply to every kind 
of quantity that admits of exhibition or 'men- 
suration, or of which greater or less can be pre- 
dicated ; and in this sense it was used by Euclid. 

Magnitude, Apparent. The angular space 
(plane or solid) under which a body appears 
when viewed from some distant point. The 
term is chiefly used in speaking of the celestial 
bodies, and is then employed to express the 
plane angle subtended by the diameter of the 
visual disc of the body. It is also used in 
many branches of optical science; but always 
with the same general meaning. 

Magnolia (after Pierre Magnol, professor 
of medicine at Montpelier). A fine genus of 
trees or shrubs, some of them evergreen, found 
in North America, Northern India, and China. 
Many of them are cultivated for their beautiful 
tulip-like flowers, often of large size, and deli- 
ciously fragrant. One evergreen Bpecies, M. 
grandiftora, adds to shining laurel-like leaves 
large white aromatic flowers of great beauty. 
M. glauea is called in America the Swamp 
Sassafras, and has qualities resembling those 
of th» true Sassafras. 
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MagnoUaoeso (Magnolia, one of the ge~' 
nera). A natural order of Exogenous plants 
of the Banal alliance, consisting of trees or 
shrubs of great beauty, usually with evergreen 
leaves, and large fragrant flowers. They in- 
habit the temperate parts of America and Asia, 
as well as the tropics, and are universal objects 
of cultivation. The bark of the Tuliprtree, Li- 
riodendron Tulipifera , and of some of the true 
Magnolias, has tne reputation of being a good fe- 
brifuge. Drimys Winteri yields Winter’s Bark. 

Magpie. A common species of the Crow 
tribe, Corvus , Pica of Linnaeus ; now the type 
of a distinct genus, Pica caudata. They con- 
tinue in pairs throughout the year, and prey on 
a variety of food, chiefly animal, as the young 
of hares, rabbits, and feathered game, young 
poultry, eggs, carrion, and insects; lastly, fruit 
and grain. * 

Maguey. The American Aloe, Agave 
americana. 

Mahlbhirata. The name of one of the 
great Indian epic poems, the chief subject of 
which is a long civil war between two dynasties 
| of ancient India, the Kurus and Pandus. This 
poem, which embraces the whole circle of Indian 
mythology, has been recast by later editors, 
evidently Brahmans, who bave in great part 
changed its epic into a didactic character. This 
collection of poems is more recent than the 
Veda, for the war, which is its principal sub- 
ject,- is not known in the latter. (Max Muller, 
History of Sanscrit Literature, pp. 42-48 &c.) 
Many episodes from the Mdh&bhdrata have been 
ably translated by some of our most cele- 
brated Orientalists ; and parts of the original 
have been published at different periods in Ger- 
many. [Rama yana.] 

Makadeva. In the Mythology of the 
Hindus, the name of a deity who shares the 
attributes of Siva in the later Indian Trimurtti, 
or Trinity. These attributes vary greatly, 
Mahadeva being regarded as a generator as well 
as a destroyer. In the earlier Vedic writings 
Mahadeva, like Rudra, is the name of a god who 
is described under characters as various as those 
which are assumed by Heracles and Phcebus in 
Hellenic Mythology. (Muir, Sanscrit Texts , 
part iv. ch. iii. sect. 7.) 

Maharanga (its Nepalese name). A 
genus of Boraginacea , of which a Nepal spe- 
I cies, M. Emodi, yields thick fleshy deep purple 
roots, which impart a brilliant red to oils. 
They are the Button roots of the Indian 
bazaars, and oil coloured by them is used for 
staining wood of a mahogany colour. 

Mahogany. The timber of the tree known 
as Swietenia Mahagoni. This is the true or 
Spanish mahogany. Indian mahogany comes 
from Cedrela Toona ; and African from Khaya 
senegalensis . 

Mahometanism. [Mohammedanism.] 

Mata. In Greek Mythology — 1. A daughter 
of Atlas and Pleione, and mother of Hermes. 
2. A Roman divinity, also called Mqjesta. 

Maid of Honour. An attendant of high 
rank on the person of the queen. [Household.] 
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MAHLE 

A fkmilt of crabs (Brachyurous 
Crustaceans), of which tho gams Maim m the 
type. The. form of the mil is ovoid ; the 
monos and the preceding joint are nearly of 
the same length. The species called Mata 
Squinadi it occasionally taken on our own 
coasts, as well as on those of France and of the 
Mediterranean. It is. commonly called the sea 
spider. 

Malden* The name given in Scotland to 
a sham-edged instrument, formerly used for 
the beheading of criminals. It resembles in 
its construction the guillotine of the French. 
[GoiLLomm.] 

MaM anhalr The Adianiu,m Ca- 

pillus Veneris ; a fern found in many parts of 
Europe on damp shaded Tocks. It formed an 
ingredient in the syrup of capillaire of old 
pharmacy. The imde now sold under that 
name is simple syrup flavoured by orange- 
flower water. 

Mall (Ft. maille). A small piece of metal 
or money ; but the word is applied collectively to 
defensive armoiir formed of iron rings or round 
meshes. [Hjlubbhx.] 

Mail (Fr. mails). A word which signified 
originally the bag containing letters forwarded 
by government for the public convenience ; but 
it was soon afterwards extended to the letters 
themselves, and it is now used also for the con- 
veyance in which they are forwarded. [Post 
Office.] 

Mails or Mollis. In Scottish Law, the 
rents of an estate. (Silver halfpence, in Eng- 
land, were anciently called mailes.) In the 
northern counties of England, and in Scotland, 
payments made by the occupiers or owners of 
lands to persons in league with the various 
classes of freebooters who infested the country 
were termed black mail. To take it was made 
a capital felony by stat. 43 Eliz. e. 13. 

Malm or Mayliem. In old English 
Jurisprudence, a wound by which anyone was 
so disabled as to be less fit to defend himself 
in fight ; and therefore distinguished from an 
injury which merely disfigured. Appeal of 
mayhem was abolished, with other criminal 
appeals, by 50 Geo. III. c. 46. 

Mala. In a vessel with three masts, the 
centre mast, hatchway, &c. If she have but 
two masts, it is the aftermost ; unless the vessel 
be a yawl or ketch, when the mast nearest the 
bow is the mainmast. In one-masted vessels, 
if the mast be given a name, it is the main- 
mast. In all rigs the mainmast is the principal 
and tallest mast. 

Beam In Machinery, the term 
main beam is applied to the beam set in 
vibration by tho piston rod at the one end and 
connected with the main connecting rod at the 
other. It has an alternative circular motion 
about a fixed axle, and serves to transmit to all 
the machinery the force which it receives at its 
end. It is generally executed in cast iron, but 
of late yean wrought iron has been frequently 
employed in this part of machinery. The old 
steam engines had main beams of wood, -which 


Is Stall largely employed for that purpose in the 
United States. The connecting rod of tha 
pumps to feed the boiler and to work the air 
pumps are usually attached to the mam beam. 

Main Centre. In side lever engines, the 
shaft upon which the side beams vibrato is 
called the main centre ; the shaft on which 
the beam of .a vertical engine describes it® 
motion is also so called. 

Mnla Connecting Sod. The connection 
between the end of the balance or main beam 
of an engine and the shaft from which the mo- 
tion is communicated to the machinery that forms 
part of the assemblage. It is usually formed 
of cast or wrought iron, or in old engines it is 
even executed in wood. At one end it is keyed 
on to the balance beam, and at the other to 
a crank immediately connected with the first 
motion shaft / 

Main Link. The term used in Machinery 
to express the link or the bar connecting the 
head of the piston with the parallel motion of 
file balance beam of a steam engine. 

Main Pedestal. In Steam Engines, the 
main pedestals are the parts which are intro- 
duced upon the top of the foaming for the 
purpose of bearing the main centres of the 
balance beam; the points of support of the 
wheels of a marine steam engine are also so 
called. They are of cast iron, usually planed 
and carefully fixed on the foaming, and have 
a brass or gun-metal bush to dimmish the 
friction. 

Mainspring of a Wateli. [Horology.] 

Maintenance (Fr. maintenir, from Lai 
rnanu tenere, to hold by the hand). In Law, 
an officious intermeddling in a suit that in no 
way belongs to one, by maintaining and assisting 
either party with money, or otherwise to pro- 
secute or defend it. The punishment by com- 
mon law is fine and imprisonment, and by 
32 Hen. VIII. c. 9 a forfeiture of ten pounds. 

Maintenance, Cap of. A cap of dignity, 
anciently belonging to the rank of a duke; 
termed by the French bonnet ducal. The lord 
mayor’s fur cap is also called a cap of main- 
tenance. 

Maize (mais, the American name). A kind 
of com, commonly called Indian com, consist- 
ing of the grain of the plant named by Linnaeus 
Zea Mays , which is extensively cultivated for 
food. Like other com, it is a species of grassy 
whose albumen is sufficiently large and fari- 
naceous to be ground into flour. In the Maize 
the grains are unusually large, compressed, 
and packed closely in regular parallel lines 
along the sides of a receptacle many inches 
long. In the young state each grain is tipped 
with a long slender style as fine as a thread of 
silk ; and many hundreds of such styles being 
collected together from each receptacle, the 
whole resemble a silken tassel hanging down 
from the orifice of the sheathing leaves in 
which the inflorescence is enwrapped. When 
ripe the com is still covered by the sheath- 
ing leaves, and is only to be discovered when 
tho latter arc stripped back. The male or 
F F *2 
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barren flowers grow in a loose panicle at the 
top of the stem. There are many varieties of 
maize ; some with stems seven or eight feet 
high, others not exceeding the stature of two 
feet ; some requiring a long summer to ripen 
their grain, others coming to perfection in a 
couple of months. The colour of the grain is 
also variable — chocolate-coloured, red, crimson, 
yellow, white, and variegated, are all known to 
the American planter. This kind of corn is 
not grown exclusively for the Bake of the ripe 
grain; the young female inflorescence, which 
is sweet and tender, is boiled or cooked in other 
ways as a delicate vegetable, and the young 
stems are occasionally given to cattle. Many 
attempts have been made to cultivate maize in 
England as a field crop, but without success. 
It does not thrive north of the basin of the 
Mediterranean, and requires a higher summer 
heat than we usually experience in these islands. 

Malzena. A fine flour prepared from 
maize or Indian corn. 

Majesty (Lat. majestas). This title of 
honour is derived from the Romans, among 
whom it stood for the collective power and dig- 
nity of the sovereign body ; as majestas populi 
Romani. Hence treason was termed crimen 
Icpscb majestati.% an injury offered to majesty. 
Majesty was the attribute of consuls, praetors, 
&c., only as representing the public ; and hence, 
in later times, when it was transferred to the 
emperors along with the sovereign power, in- 
ferior magistrates were entitled, m ceremonial 
language, by the appellation of dignitas. Ma- 
jesty is now the conventional title of European . 
emperors and kings. (The sultan of Turkey J 
has no more elevated title in our ceremonial | 
than highness.) It appears to havo been first 
assumed by the- emperors, who represented the 
imperial dignity of Rome ; then by the French 
king Henry II. ; in England by Elizabeth. The 
emperor of Austria has the title majesty , with 
the prefix K.K. (Kaiserliche, Koniglicho ; i.e. 
Imperial, Royal). 

Apostolical Majesty . — A title bestowed on 
Stephen, duke of Hungary, about a. d. 1000, 
by Pope Sylvester II. Reconferred on the 
empress-queen Maria Theresa in 1758. 

Catholic Majesty. — A title bestowod on 
Ferdinand and Isabella of Spain by Pope 
Alexander VI. in 1491, in memory of the con- 
quest of the Moors. It had, however, been 
borne by earlier Spanish monarchs. 

Most Christian Majesty . — A title borne by 
the kings of France ; first solemnly conferred 
on Louis XI. in 1466 by Pope Paul II. 

Most Faithful Majesty. — The title of the 
kings of Portugal ; bestowed by Benedict XIV. 
on John V. 

Majolica Ware. A peouliar kind of pot- 
tery originally made in the island of Majorca 
during the occupation of the Mediterranean is- 
lands by the Moors. It consisted of a body 
formed of common earthenware, which was 
heightened with colour, and received usually a 
lead glaze. Mr. Minton has lately revived the 
taste for a ware very similar to tliat of Majorca ; 
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his productions are, however, of much purer 
taste than the models which he followed. 

Major (Lat. greater). In the Army, a field 
officer next in rank above captain, and im- 
mediately inferior to a lieutenant-colonel. His 
chief duties consist in superintending the exor- 
cises of his regiment or battalion, and of put- 
ting in execution the commands of his superior • 
officer. This class of field officers did not exist 
till the beginning of the seventeenth century. 
The prices of a major's commission in the British 
army are as follow: In the cavalry and in- 
fantry of the line, 3,200/. ; in the life and royal 
horse guards, with the rank of lieut. -colonel, 
6,359/. The daily pay is, in the life and horse 
guards, 1/. 4s. 5d. ; in the foot guards, 1/. 3s. ; 
cavalry, 19s. 3 d. ; infantry, 16s. The regi- 
mental rank of major does not exist either in 
the artillery, engineers, or marines. The major 
of brigade is a staff officer, who performs for a 
brigade, or in a garrison, duties equivalent to 
those of an officer of the adjutant-general’s 
department. Major-general is an officer next 
in rank below a lieutenant-general. 

Major Somo (Lat. major domus, g^eaUr 
officer of the house). In the courts of those 
kingdoms which were formed out of the frag- 
ments of the Western Empire, three different 
offices seem to be designated by this title : 1. 
The maitre d’hotel, or chief officer of the prince’s 
table, praefeetus mensae, architriclinus, dapifer, 
&c. ; 2. The mayor of the palace (oeconomus, 
stcuiard) ; 3. The first minister, prefect of the 
palace, count of the palace, &c. Charles Martel 
is termed major domus by some ancient his- 
torians. This title became in later times con- 
founded with that of seneschal. In Germany, 
under the Otlios and the house of Swabia, the 
dapifer was an officer of high rank, who bore, 
amongst other duties, the standard of his sove- 
reign. The count palatine was dapifer of the 
empire: the elector of Bavaria, areh-dapifer. 
In England he was a personage of less distinc- 
tion, and his subscription generally appears 
last among the attesting witnesses to ancient 
charters., 

Major and Minor. In Music, terms ap- 
plied to imperfect concords differing from each 
other by a semitone minor. For M^jor and 
Minor Keys, see Key. 

Major Term. In Logic, in a syllogism, 
the predicate of the conclusion. The major 
premiss is that which contains the major term. 
In hypothetical syllogisms, the hypothetical 
premiss is called the major. 

Majorat (Fr.). In modern legal phraseo- 
logy, as employed by several Continental na- 
tion^ the right of succession to property ac- 
cording to age. It is defined 1 a fldei commis- 
sum gradual, successive, perpetual, indivisible, 
made with a view to preserve the name, arms, 
and dignity of a family, and destined for ever 
to the eldest member of it.* In the German 
empire and in Spain this species of entails is of 
great antiquity. [Mayorazqo.J 

The German and Spanish laws of msjorat 
had no exact equivalent in old France ; but 
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a ftpedes of rnnont gated in like ease of L Ckphoiopoda . — -Mantle in form of a sac, 
the Dueli4e-P*imes, abolished at the Bevblu- open anteriorly, containing the bronchia 

turn, with other feudal institutions. The gene- aid abdominal yieoera ; head potrading 

ml role of French kNr, that children sac- foom the mantle, veil developed, and 

ceedequslly to their parents' p r operty , k only crowned by fleshy productions, by 

modified by the regulations respecting what u means of which they crawl and seise 

termed a portion disponibU . (Cod. Civil, art various otgects. 

913 &c.) A person who leaves one child only n, Pteropoda. — Mantle dosed; appendages 
can dispose, by will or d on ati o n, of half his of toe head either wanting or extremely 

property ; one who leaves two one-third ; and reduced. The principal organs of loco- 

so on ; a person who dies without descendants, motion are two membranous fins, like 

but leaving * ascendants,' one-half or three- wings, situated on the sides of the neck, 

fourths, according to certain rules; if he leaves HI. Oastropoda.-^Thm crawl by means of a 
only collaterals, he may dispose of the whole. fleshy disc on their belly. The month 

The term majorat is still used in France to is supported by a head, 

express the property, landed or funded, which IV. Aoephcua— The mantle endoeea the bran- 
by virtue of several decrees of the first empire chi® and viscera ; the mouth opens 

might be reserved by persons enjoying heredi- within its cavity, and k not supported 

taiy titles of honour, and attached to the title by a distinct head. The mantle may 

so as to descend with it. be open throughout its length, at both 

Majority. In Politics, the age at which ends, or at one extremity only, 

the sovereign, in hereditary monarchies, be- V. Brackiopoda. — These are also enclosed in a 
comes capable of exercising supreme authority. mantle without an apparent head ; but 

[Minority; Rbgrnt.] have a pair of long, fleshy, ciliated 

MajuaoiileB or Capitate* Uteres. In arms, which are spiral when retracted. 

Diplomatics, capital letters. The Latin maim- VT. Cirrhopoda. — This clmw Cuvier defines as 
scripts of the classical age which we possess being similar to the other Molluscs in 

(those found at Pompeii, and a few parchment the mantle, branchiae, Ac. ; bat as dif- 

MSS. of very early date) are written in capital fezing foam them in having numerous 

letters. Few instruments or books of a later horny and articulated limbs* and a 

date than the sixth century are in capital nervous system more nearly mumbling 

letters. that of the Articulate 

Mai da la Boca (Span, rose-evil). A Since the early form and mstamor- 

disease endemic in the Asturias, attended by phases of the Cirrhopoda^ or, more 

redness of the skin. prope rt y, C irrip t d ia, were known, most 

Malabatbram (Lat ; Gr. paXafldhp* i r). zoologists have regarded them as mem- 

The leaf of the Cassia laurel, from Malabar, bers of the Articulate sub-kingdom. 

Cinnamomum nudabatkrwm. 

Malachite (Or. paXatcis, soft ; hence also The classification of the Mollusca has been 
sometimes called Velvet Copper-are) > Malachite much perfected by those zoologists who have 
Green Carbonate of Copppr is a copper- been attracted to the study of this department 
stalactite or stalagmite containing about 67*33 of the animal kingdom by the beautiful and 
per cent, of the metaL It k common in Com- diversified coverings of the testaceous species, 
wall, and is a frequent constituent in the copper Among these Lamarck ranks deservedly the 
ores of South Australia, Siberia, and other conn- chief; and his system has long guided the 
tries. It Beldam occurs crystallised, but gene- conchologist in the arrangement of bis shells, 
rally in masses with botryoidal or rexuform In the system of Lamarck, the natural pri- 
surfaces, and banded internally with various maiy group of animals to which the science of 
shades of bright green. It k in great request malacology relates constitutes the 11th and 
for ornamental purposes on account of the beauty 12th eLasses of his Invertebrate. The first of 
of its colour, uie variety of its markings, and these classes, under the name of Conchtfera, k 
the high degree of polish which it may be made equivalent to the Testaceous AcephaLa and 
to receive. Brackiopoda of Cuvier; and these low-organised 

Miladi ^Gr. paXsoda, weakliness). A headless Mollusca have their external shelly 
depraved appetite. defensive covering rendered the more complete 

Malaooderms (Gr. paXwcis, and hippo, by way of compensation for the slight develope- 
skin). The name of atribeof Serricom beetles, ment of the nervous centres to which the un- 
incl uding those with a soft and flexible body. pr osa ions of external objects are r e ferred, and 
Mateeolftte (Gr. paXaais, and XlBos, stone), from which the acts of volition emanate. In- 
A variety of Augite of a dark-green colour, stead of one shell, they are therefore provided 
[Sahlitb.] with and generally completely covered by two 

BKatteeology (Gr. paXima, the Aristotelian shells, which are technically called valvts; and 
name of the Mollusca of the moderns). The the Conchifera of Lamarck thus delude the 
science of the Molluscs [see that word for Molluscs with bivalve shells. These are divided 
their general characters]. Cuvier, the great into two orders, Dimyaria and Monomyaria. 
reviver of this branch of natural history, divided The following classification, by the late 

the Mollusca into six classes Dr. Woodward, is now generally adopted, and 
437 
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has entirely superseded the Lamarckian sys- 
tem: — 

CEPHALOPODA 

2IBRAXCHXATA. 

Argonautid m. — Argonauts, Linmsus. 

Teutkida . — Loligo, Lamarck. Sepioteuthia, 
BlainvUle . Beloteuthis, Munster (Teudopsis, 
Deslongchamps). Geoteuthia, Munster . Lep- 
toteuims, Meyer. Cranchia, Leach , 1817. 
Sepiola, Leach , 1817 (Rossia, Loli- 

eopsia, Lamarck , 1811. Cheiroteuthis, D' Or- 
higny. Hiatioteuthis, D Orhigny. Onychoteu- 
this, Lichtenstein. Enoploteuthis, It Orhigny. 
Ommastrephes, It Orhigny. 

JBelemnitidee.^— Belemmtea, Lamarck, 1801 . 
Belemnitella, D' Orhigny. Acanthoteuthis, 
Munster. Conoteuthia, It Orhigny. 

Scpiada. — Sepia, Linmsus (Coccoteuthis, 
Owen). Spirulirostra, It Orhigny. Beloptera, 
Deshayes. Belemnosia, Edwards. Helicerus, 
Lana. 

Spirulida . — Spirilla, Lamarck. 

TETHABRA2TCHIATA. 

NautilidcB. — -Nautilus, Breynius, 1732 (Ata- 
ri a, Bronn. Disci tea, M Coy. Trigonoceraa, 
M'Coy. Temnocheilua, M 1 Coy. Cryptoceraa, 
It Orhigny). Lituites, Breynius. Trochoceras, 
Barr an dc, 1848. Clymenia, Munster, 1832. 

OrthoceratidcB . — Orthoceras, Breynius (Ca- 
maroceraa, Conrad. Endoceras, Rail. Treto- 
cerag, Batter. Huronia, Stokes). Actinoceraa, 
Stokes (Hormoeeros, Stokes. Discoaorus, Rail. 
Apioceraa, Fischer). Gomphoceras, J. Sower by, 
1839. Phragmoceraa, Broderip. Cyrtoceras, 
Goldfuss , 1833. Gyroceras, It Orhigny. Asco- 
ceras, Barrande, 1848. 

AmmoniUdm. — Goniatibes, Le Haan. Cera- 
tites, Le Roan. Ammonites, Brumdhre. Crio- 
ceras, Leveille. Toxoceraa, It Orhigny. An- 
cyloceraa, It Orhigny. 3caphitea, Parkinson. 
Helicoeeras, It Orhigny. Tiurilites, Lamarck. 
Hamites, Parkinson. Ptychoceras, It Orhigny. 
Baculitea, Lamarck. 

GASTEROPODA 

P BOT U nBRAWCHIATA, CuvUr . 

( Siphonostomata. ) 

Strombida. — Strombus, lAnnaus. Pteroceraa, 
Lamarck. Rostellaria, Lamarck (Spiuigera, 
It Orhigny, 1847). Seraphs, Montfort. 

Muricidce. — Murex, Linmsus (Typhia, Mont- 
fort. Trophon, Montfort). Pisania, Bivon, 
1832. Cofumbella, Lamarck. Colnmbellina, 
It Orhigny. Fasciolaria, Lamegrck. Mitra, 
Lamarck (Imbricaria, Schumacher. Cylindra, 
Schumacher. Hyalina, Schumacher). ' Turbi- 
nella, Lamarck (Cynodonta, Schumacher. La- 
tiros, Montfort. Lagena, Schumacher). Fasns, 
Lamarck (Clavella, Swainson , Fulgur, Mont- 
fort. Myriatica, Swainson. Pusionella, Gray. 
Chryaodomus, Swainson ). 

Buccinida. — Buccinuxa, Linnaus. Pseudoliva, 
Swainson. Anolax, Conrad. Halia Risso, 
Eburna, Lamarck. Naaaa, Lamarck (Cyllene, 
Gray. Northia, Gray. Cydonassa, Swainson). 


Phos, Montfort. Purpura, Lamarck (Conebo- 
fepaa, Favan. Onma, Humphrey. Kapana, 
Schumacher). Monofceras, Lamarck. Purpu- 
rina, It Orhigny. Amberlya, Morris and Lycett. 
Ricinula, Lamarck. Magilus, Montfort (Lep- 
toconchus, Ruppet). Harpa, Lamarck. Oliva, 
Lamarck (Olivella, Swainson. Scaphula, Swain * 
son. Agaronia, Gray). Ancillana, Lamarck. 

Cassidid<B.-—G*jstoE, Lamarck. Oniscia, So -• 
werby. Dolinin, Lamarck (Malea, Valenciennes). 
Caaaidaria, Lamarck. Triton, Lamarck . Nas- 
aaria, Pfeiffer. Ranella, Lamarck. Pyrula, 
Lamarck. 

Co nidus. — Couus, Linnaus (Conorbia, Swain- 
son). * Pleurotoma, Lamarck (Drillia, Gray. 
Clavatula, Lamarck. Cithaia, Schumacher. 
Tomella, Swainson. Boraonia, Billardi. Clio- 
nella, Gray. Mangelia, Leach. Bela, Leach. 
Defrancia, Millet. Daphnella, Hinds). La- 
chesia, Risso. Terebra, Lamarck. 

Volutida. — Voluta, Linnaus (VolutilitheB, 
Swainson. Scaphella, Swainson. Volutomitra, 
Gray. Melo, Broderip). Cymba, Broderip. 
Marginella, Lamarck. 

Cypraida. — Cyprsea, Linmsus (Cyprovula, 
Gray. Luponia, Gray. Trivia, Gray). ? Pa- 
chybathron, Gaskoin. Erato, Risso. Ovulum, 
Lamarck (Volva, Fleming. Radius, Montfort). 

HOLOSTOMATA. 

Naticides. — Natica, Lamarck (Naticopsis, 
M'Coy. Euapira, Agassiz. Neverita, Risso. 
Lunatia, Gray. Globulus, J. Sowerhy. Dea- 
hayeaia, Baulin. Polinices, Montfort. Cernina, 
Gray). ■ Sigaretus, Lamarck (Natieina, Gray). 
Lamellaria, Montagu (Oncidiopaia, Beck. Mar- 
senina, Lovea). Velutina, Fleming. 

Cancellariada. — Cancellaria, Lamarck (Ad- 
mete, Philippi). Trichotropia, Broderip. ?Cen- 
thiopsia, Forbes and Hanley. ? Separatists, 
Gray. 

Pyramiddlida. — Pyramidella, Lamarck . 
Odoatomia, Fleming. Adis, Lovin. Chem- 
nitzia. It Orhigny. Loxonema, Phillips. Maoro- 
cheilus, Phillips. Eulimella, Forbes. Mono- 
ptjgma. Lea. ? Chiloatoma, Reshapes. Eulima, 
Risso (Niso, Risso). Stylina, Fleming. 

Solariada. — Solarium, Lamarck (Philippia, 
Gray. Torinia, Gray. Bifrontia, Deshayes). 
Discohelix, Bunker. Pla^yaf^ma, Homes. 

Scalariada. — Soslaria, Lamarck. 

davis, Swainson. Bittium, LeacfC). *1 Ceritella, 
Morris and Lycett. ? Braehytrema, Morris and 
Lycett. Triforis, Deshayes. Potamidea, Brong- 
niart (Vicarya, RArchiae . Cerithidea, Swain- 
son. Terebralia, Swainson. Pyrazus, Montfort. 
Lempania, Gray). Diastoma, Deshayes. Faa- 
tigiella, Reeve. Planaxis, Lamarck (Quoyia, 
Deshayes). Nerinasa, Defrancs. Aporrbais, 
Aldrovandus . Alaria, Morris and Lycett. Stru- 
thiolaria, Lamarck. 

Turritellida. — Turritella, Lamarck. Proto, 
Def ranee. Holopella, MCoy. Meaalia, Gray. 
? Scoh'ostoma, Braun. Cfecum, Fleming. Vet- 
meins, Adaneon (Petaloconchus, Lea. Serpu- 
lorbis, Sassi). Siliquaria, BruguUre. 
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Mclaniada. — Melank, Lamarck (Melanatria, 
Bowdick Vibex, Oken . Ceriphasia, Swainson. 
Hemisinus, Swainson, Melafusus, Bwamson. 
Melatonin, Anthony. Anculotus, Bay. Anmi- 
coia, Gould and Huxley). Paludomus, Swainson. 
Tanalia, Gray. Melanopsis, Lamarck. Pirena, 
Lamarck. 

Paludinidce. — Paludina, Lamarck . Bithinia, 
Gray . Valvata, Muller. Ampullaria, Lamarck 
(Pomoa, Humphrey. Mariaa, Gray. . Asolene, 
H Orbigny). Lanistes, Montfprt. Meladonms, 
Swainson. ? Amphibola, Schumacher. 

Litorinida. — Litorina, Fhrussao fTectaria, 
Cuvier. Modulus, Gray. Risella, Gray). Narica, 
Recluz (Naticella, Munster). Fossarus, Phi- 
lippi. Lacuna, Turton. Litiopa, Bang. ? Chele- 
tropis, Forbes. ?Macgillivrayia, Forbes. Rissoa, 
FremenviUe (Rissoina, If Orbigny). ? Jeflreysia, 
Alder (Skenea, Fleming. Hydrobia, Hartmann). 
Paludestrina, IfOtbigny. Lithoglyphus, Muhl- 
Jeldt. Nematura, Benson. Syneera, Gray. 
Trunc&tella, Risso. 

Calyptraida. — Calyptraea, Lamarck (Cruci- 
bulum, Schumacher. TrochJta, Schumacher). 
Crepidula, Lamarck. Pileopsis, Lamarck (Ama- 
thina, Gray). Metoptoma, Phillips. Platyceras, 
Conrad. ifipponyx, Bef ranee (Amalthea, Schu- 
macher). ? Phorus, Montfort. 

Turbinida. — Turbo, Linn&us. Phasianella, 
Lamarck. Imperator, Montfort. Trochus, 
IAnnceus (Pyramis, Chemnitz. Gibbula, Leach. 
Margarita, Leach). Elenchus, Humphrey (Ban- 
km a, Muhlfddt). Rotella, Lamarck. Mono- 
donta, Lamarck. Ddphinula, Lamarck (Liotia, 
Gray. Collonia, Gray). Cyclostrema, Marryat 
(Adeorbis, 8. Wood. Vitrinella, C. B. Adams). 
Euomphalus, Bowerby. Ophileta, Vanuxem. j 
Phanerotinus, J. Sowerby. Stomatella, Lamarck. j 
.Gena, Gray. Broderipia, Gray. j 

Haliotida. — Haliotis, Linnaeus . Stomatia, 
Lamarck. Scissurella, H Orbigny. Pleuroto- 
maria, Bifrance. Catantostoma, Sandberger. 
Murchisonia, JfArchiac . Trochotoma, Lycett. 
Cirrus, Sower by. 

IanthinifjUe. — Ian thin a, Lamarck. Rhaphi- 
stoma. Hall. Scalites, Conrad. Holopea, Hall. 
? Beduzia, Petit. 

Fisswrellidce. — Fissurella, Lamarck (Pupillia, 
Gray. Fissurellidaea, If Orbigny. Lucapina, 
Gray). Macroschisma, Swainson. Puncturella, 
Lowe , Kimula, Bifrance. Em&rginula, Lamarck 
(Hemitonia, Swainson). Deslongchampsia, 
M*Coy. Parmophorus, BlainviUe. 

NerituLe. — Nerita, Linnaus. Neritoma, Mor- 
ris. Neritopsis, Qrateloup. Vela tea, Montfort. 
Pileolus, J. Sowerby. Neritina, Lamarck . Na- 
yicella, Lamarck. 

SOTTrB&aXCHZATa. 

Patellida. — Patella, Linnaus (Nacella, Schu- 
macher. Scntellina, Gray). Acmsa, Eschscholtz, 
1830 (Lepeta, Gray. Filidium, Forbes ). Ga- 
dinia, Gray. ? Siphonaria, BlainviUe. 

Bentaliada. — Dentalium, Linnaus. 

Chitonida. — Chiton, Linnaus (Tonicia, Gray. 
Acanthopleura, Guilding. Mopalia, Gray. 
Katharina, Gray. Ciyptocliiton, Gray. Acan- 
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thochites, Leach ChitoneHus, Lamarck ). Hel- 
minthochiton, Salter. 

FUXJCOKI&afe*. 

(In-Operculata.) 

Helicida. — Helix, Linnaus (Acayna, Mof{t- 
fort Geotxochna, Hasselt. Polygyra, Say. 
Tridopsis, Bafinesque. Carocolla, Lamarck). 
Anastoma, Fischer. Streptaxis, Gray. Sagda, 
Beck. Helicella, Lamarck. Stenojpus, Guild - 
ing (PfeifFeria, Gray). Vitrina, Brapamaud 
(Daudebardia, Hartmann . Simpulopsis, Beck). 
Sucdnea, Brapamaud . Omalonyx, If Orbigny. 
Bulimus, Soopoli (Bulimulus, Leach. Odonto- 
stomus, Beck. Pacnyotis, Beck. Gibbus, Mont- 
fort). Partula, Firmsac, Achatina, Lamarck 
(Zua, Leach. Azeca, Leach. Tomatellina, Beck. 
Cionella, Hartmann). Glandina, Schumacher . 
Spiraxis, C. B. Adams. AchatineJla, Swainson. 
Pupa, Lamarck (Vertigo, Muller). Cylindrella* 
Pfeiffer. Balea, Priaeaux. Megaspira, Lea. 
Clausilia, Brapernaud. 

Limacida. — Limax, Linnaus. Geomalacus, 
Allman. Arion r Fhrussac. Parmacella, Cuvier. 
Tostacella, Cuvier . 

IAmnaida. — Limnaea, Lamarck. Ampbi- 
peplea, Nilsson. Chilinia, Gray. Physa, Bra- 
parnaud (Pbysopsis, Krauss. Camptoceras, 
Benson). ? Camptonyx, Benson. Ancylus, 
Geoffroy (Velletia, Gray). ? Latia, Gray. 
Gundlachia, Pfeiffer • Planorbis, Muller (Pla- 
norbula, Haldemann ). 

Auricrdida. — Auricula, Lamarck { Polydonta, 
Fischer. Melampus, Montfort. Conovulus, 
Lamarck ). Pedipes, Adanson. Otina, Alder. 
Caiychium, Muller. 

Operculata. 

Cydostomida. — Cyclostoma, Lamarck (Oto- 
poma, Gray. Choanopoma, Pfeiffer. Cistula, 
Gray. Bealia, Gray. Pomatiaa, Sluder). Fe- 
russma, Graleloup. Cyclophorus, Montfort 
(Pterocydos, Benson. Aulopoma, Troschcl. 
Opisthoporus, Benson. Cydotus, Guilding. 
Leptopoma, Pfeiffer. Megalostoma, Guilding. 
Craspedopoma, Pfeiffer. Cataulus, Pfeiffer). 
Bhaphaulus, Benson. Diplommatina, Benson 

i Paxillus, H. and A: Adams). Pupina, Viynard 
Rhegostoma, Hasselt. Callia^ Gray. Pupmella, 
Gray). 

Helicintda. — Helicina, Lamarck (Lucidella, 
Gray. Trochatella, Swainson. Alcadie, Gray). 
Proserpina, Guilding. Stoastoma, C. B. Adam. 

Aciculida . — Acicula, Hartmann. Geomelania, 
Pfeifer. 

TBGTZBBAKGHLA.TA. 

Tomatellida . — Tornatella, Lamarck (Cylin- 
drites, Lycett. Acteonina, If Orbigny. Acteo- 
nella, If Orbigny). Cinulia, Gray. Kingicula* 
Beshayes . Globiconcha, If Orbigny. Varigera, 
B' Orbigny. ? Tylostoma^ Sharp. Pterodonta, 
If Orbigny. Tornatina, A. Adams. ? Volvula, 
A. Adams. ? Volvaria, Lamarck. 

Bullides. — Bulla, Lamarck (Cryptophthalmus, 
Ehrenberg, Pbanerophthalmus, A. Adams. Sma* 
ragdinella, A. Adams. Acera, Muller. Cylicbna, 
Loven. Amphisphyra, Levin. Aplustnun, 
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BsAmmkm\ Smhandar, MontforL FMMaa, Mm*? (Oarolia, CbM^ 1885. Placn- 
Asmmius, 1771 (ChaKdanuaP, A Adam#)* nopda, Morris and Lycett.) 

Antyaftfor-ApMa, Gmdm (Adana, Bang) i Fiothddm*— Pectew, Matter (Neithea, B r om e L 

Dolabella, Lamarck. ' learns, Jbrfc#, 1848. PsIKam, Bchmmacher. Hinniteii, B^ranoe. 


dabalia, Lamarck. ' learpa, Jbrfc#, 1848. PsIKam, Bchmmacher. Hinniteii, B^ranoe. 
Lobiger, Krokn. . Hamipaeten, A Adams). Lima, JH^idre 

Ptsuedbramchid&« — Pleurobrandros, (Mr. (Lamatala, A Liming Brown). Spon- 

Untwlh, ChemmU. Tylodina, Rafinssgue. | dylns, IAnmmus (Pedum, Bruguikre\ Plic*- 


lUxalla, ChmmiU. Tylodina, Rafinssgue. dylns, Linnmut (Padnm, Bruguilre). Plic*- 

tula, Lamarck. 

xnCLaoBnAircHUTA. Atneulidm. — Avicnla, Bruguibre (Meleagrina, 

Firblidm. — Garinaria, Lamarck. Cardiapoda, Lamarck. Malleus, Lamarck). Vulsella, La- 
POrbigny. marck. Pteroperna, Lycett, 1852. Ambo- 

ARantSiw.— Atlanta, Xemmr. Oxygyrna, nychia, Had, 1847. ? Caidiola, Broderip, 

Benson. ? Oalcaralla, 8ovleye$. PoroelHa, 1844. ? Enrydesma, Morris. Pterinaa, Gold- 
LMiUe, Bellerophon, Montfort. Bellerophina, fuee, 1832. Monotis, Brown, 1830. Poaido- 
POrbigny. CyrtoHtea, Conrad. Ecculiom*- nomya, Bronn. Arietilo-pecten, M Coy, 1852. 
phalns, PorUod. ? Madurea, Lesnenr. Gervillia, Difranc* (Bakewellia, King). Perna, 

BrugvUre). Crenatnla, Lamarck. Hypotrema, 

PTEROPODA POrbigny, 1853. Inoceramns, Sower by, 1814. 

(Aporobranchiata . ) Pinna, IAtanmus (Trichites, Lycett). 

THMoaoiufi. MytUida. — Mytilns, Linruem (Septifer, Re- 

jfy afciAe.— Hyale* Zawd. Cleodora, 

SEUSE’ jwT Modioi^ 

1845. Pterotheca, Sater. Connlaria, Aftffer Modiolopsis, BaU, 1847. Orthonotus, Cbn- 
(Coleoprion, Bandberger). CymbnKa, Peron Gomo P^ ora > Phillip*. Dreissenxa, Van 

an i^naokdim.^- Linmcma, Cfctnsr. Spiralis, Arcaij.— Area, Xannwfca Cten dhaa, La- 

* 1 ^, ^ piraua^ (Macrodon, Lycett. I soa rea, Mvmeter). 

IJydoux and SouleyeL Pectunenlns, XamoreA Limopeia. dun, 1827 

5RAGHI0P0DA Cbwer, 1805. (Nnennella, POrbigny). Nuenla, Lamarck 

. . assist, yom£ 

r w u ir ufu l rf n. T erehratul* Bragviirt (To- Solendlu, ft Smart,. Solemj* 

/ebeatulina, POrbigny. WakEbrimia, King). Lamarck. 

Tambratellm, VOrbigny (Trigmxnemu*, Trimmiaim.—' Trigani* Mvo- 

Ijm, Cumberland, 181S. Xa^a. Smart,. 1830. Aiinue, Sowerby, 1821. 

BOochmd*. Davidxm. Komm, Davidxm. tyrodeema, tWwf, 184L Verticordia, AwWu 


IJydoux and BouleycL 

5EAGHI0P0DA Corner, 1805. 


PAIX20B3L4JfCKXATA. 


Knnsaia, Dctcidm^ Megorlte, King). Argiope, 
Bedoa^o&onmt. TKecidinm, Bj/ranoe. Stnngo- 
ca^halus. Durance. 


Conrad, 184L Verticordia, Searies 


Umonida. — Unio? Rets. Symphynota, 


cwbahis, jjtfrance. . Sonerby. Monowaiylna, J/Orbigny. Ano- 

„ . ... „ , „ don, Cuvitr. Hjna, Lamarck. Qurtalii, 

U Orbiguyy Qretia, Lalmam (Cntina, Lavtd- Lamarck. Iridina, Lamarck. Mycetopns, 
«). Athyri^ Jf a»r (MeruU, Sum). Beta., J/Orbigrm. JEtheria, Lamarck. Mullen* 
Undtas, Ltfrane*. Firussac. 

’Ayn c ko m eU i da. — Bhyxdbonella, Fischer 

(? Pdrambonitaa, Bandar. Cattaiophona, King). SIPHON AT A 

Pentajnerns, Sowerby. Atiypa, thlman. IntegropaUiata. 

OrMm -Ot&m, (Orthiem* LOr- ckamiia.-Chama, IMmama. Monopleura, 

*g? *> gwphqmen* Xannil. (Leptmaa, Xatbcrrm. Die en* Zauwre*. Bequeni* 
Batman. Komnckia, Aima). Davidsoma, Bon- j tfatAmm. 

Odceol ^IimjTftA , Hippuritid a. — Hippudte* Lamarck. Ra> 

^JVogiioCTa w^l TWliigt^ awwwy (ApJLostegea, Lamarck , 1801 (Bi-radiolites, i^Or- 

BbfourMn. Strophaloaia, €»netea, fany). Caprinella, POrbiany. Caprina, 

0^.-0^ iw*,. . _ . 


SIPHONATA 

IniegropaUiata. 


yajeaoi a^Xffwnrec. ^ Hippuritid a. — Hippndte^ Lamarck. Ra> 

JjMMrw (Anjostegea, ^o^tes,’ Lamarck , 1801 (Bi-radkditea, P Or- 
dmerson. Strophaloaia, K**^> €»aetea, biq n y\ Caprinella, J70r5^ny. Caprina, 

Ditcmida . — Dneu* Lamarck (Tremstu, potra*. Lamarck. ^ ^ 

bnp*). Siphonotret* FerW), Aorotrete, ^Cardia^.-Carfium, Xntmw (Hetuicer- 
“W.. x- i . dinm, Cuvier. Lithocardium, Woodward. Sep- 

jjggjMa.-Iengu]* Brugmire. Obolu* ripe , > 5tci . Adacn* Metould. Conocardium, 

COHCHIFERA. Luainiia. — Inein* Bnyvibre. Cmtodou, 

cAmnaASA. Tbrton. CJorbia, Cuvier. Sphsra, Sowerby 

(Asipbonida.) "* “ 

Ostrsidm. — Oatzea, Lmnents. 


Lmnnus 


Turton. Corbia, Cuvier. Sphaera, Sowerby 
(Unieapdinm, POrbwny). Tanmdia, . 
Gryphma, 1 1850. Biplodonta, Bronn. 8cacchia, Pi 

1 1844. Cyaminm, Philippi, 1845. Vngplina, 
Boudin. Kellia, Turton. Tnrtonia, Han 
Placnnat f ky. Pythina, Hindi. Montacntm, Turtod. 
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Lepton, Turton. Scintilla, Deshayes. Galeom- 



AstarHd*.— Astarte, Sowerby, 1816. Opis, 
Dbfranoe. Gouldia, C. B. Adame . Crassatella, 
Lamarck. 


Gyprinidcs. — Cyprina, Lamarck. Circe, 
Schumacher, Isocardia, Lamarck. .Cvpricar- 
dia, Lamarck. CoraUiophaga, Blainville. Cy- 
pricarditee, Conrad. Pleurophorus, King , 
1848. ? Cardilia, Deehayes. ?Megalodon, J. 
Sowerby. Goldfussia, Castlenau . Megaloma, 
Ball, 1862. Pachydomus, J. Sowerby. Pachy- 
nema, Morris and 'Lycett. Cardinia, Agassiz. 
Anthracoeia, King, 1844. Myoconcha, J. 
Sowerby. Hippopodium, Coneybeare. Cardita, 
Bruguibre (Venencardia, Lamarck). 

SOTU-PAIXIATA. 

Venerida. — Venue, Linnmus (Saxidomus, 
Conrad). Cytherea, Lamarck (Meroe, Schu- 
macher. Trigona, Muhlfeldt. Grateloupia, 
Desmovlin). Artemis, Poli (Cydina, Deshayes. 
dementia, Gray). Lncinopsie, Forbes. Tapes, 
Muhlfeldt. Venernpis, Lamarck. Petricola, 
Lamarck. Glaucomya, Gray. 

Madrid*. — Mactra, Linncsus. Gnathodon, 
Gray. Lutraria, Lamarck (Resania, Gray). 
Anatinella, G. Sowerby. ’ 

TeUinidce. — Tellina, Linncsus (Tellimdes, 
Lamarck). Gaetrana, Schumacher. Capsula, 
Schumacher. Psammobia, Lamarck. Quen- 
stedtia, Morris and Lycett. Sangtnnolaria, 
Lamarck. Semele, Schumacher (Cumingia, G. 
Sowerby. Syndoetmya, Recluz. Scrobicularia, 
Schumacher). Meeodeema, Deehayes (Anapa, 
Gray). Emlia, Turton. 8owerbya, D Orbigny. 
Donax, Linnaus (Amphictena, Philippi), lphi- 
genia, Schumacher. Galatea, Bruguibre. 

Solenid*. — Solen, Linncsus (CnlteUns, Schu- 
macher. Ceratisolen, Forbes). Machaera, 
Gould. Solecurtus, BlainmUe. Novaculina, 
Benson. Glycimeris, Lamarck. 

Myacidce. — Mya, Linncsus. Corbula, Bru- 
guibre. Potamomya, J. Sowerby. Sphenia, 
Turton. Thetie, Sowerby (Eucharis, Recluz). 
Panopaea, Menard de la Groye. 

Anatinida. — Anatina, Lamarck. Feriploma, 
Schumacher. Cercomya, Agassiz. Tnracia, 
Blainville. Pholadomya, Q. Sowerby. Myacites, 
Bronn. Goniomya, Agassiz. Grammysia, 
Vemeuil. Sedgwickia, M Coy . Ceromya, 
Agassiz. Gresslya, Agassiz. Cardiomorpha, 
Koninck. Edmondia, Koninck. Lyoasia, Tur- 
ton, 1822. Entodesma, Philippi . Pandora, 
Bruguibre. Myadora, Gray . Myochama, 
Stutchbury. Chamostrea, Roissy. 

Gastrochcenidce. — Gastrocbscna, Spongier , 
1783. Chaena, Retz, 1788. Soxicava, Bellevue. 
Clavagella, Lamarck. Aspergillum, Lamarck. 

Pholadides. — Pholas, Linnmus. Pholadidea, 
Turton , 1819 (Martesia, Blainville. Jouannetia, 
Desmoulin. Parapholas, Conrad). Xylophaga, 
Turton. Teredo, Adanson (Furcella, Lamarek). 
Teredina, Lamarck . 
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Kalaeone (Gr. pakcodt). A mineral 
haying the form of Zircon, to which it it also 
nearly related in composition. 

MaJaoopterft (Gr. im\ok6s, and wrtpdr, a 
feather ). An order of fishes in which the 
endoskeleton is ossified; the exoskeletoh. in 
most as cycloid, in a few as ganoid, scales; 
fins supported by rays, all save the first some- 
times in the dorsal and pectoral, soft and jointed; 
abdominal or apodal ; gills free, opercnlate ; a 
swim-bladder and air-duct. To this order belong 
the eel, herring salmon, pike, and carp genera. 

Xaiaooiteon (Gr. fmkaitbs, and barboy, 
a bone). A diseased softening of the bones : 
mollities ossium. 

rpaKor, a shell). The name of a division of the 
class Crustaceans, including those which are 
covered with a crust softer than the shell oi 
the molluscs, bat firmer than the covering of 
the Eittomostracans [which see]. The term 
Malacostraca was first applied by Aristotle to 
the Crustacea of the modems, being used by 
him in a comparative sense, as contrasted 
with the OstraeodermOt which are the modem 
Testacea. 

Hslaiaa (Gr. from pakbtrosty, to' soften). 
A poultice. 

Katarla (Ital maF aria, bad air). The 
exhalation a£ marshy districts, which produces 
intermittent fevers. This term has now become 
of general application to deleterious emana- 
tions from decaying organic matter; but it 
was long restricted to emanations in that dis- 
trict of Italy which extends from Leghorn to 
Terracma m one direction, and from the sea to 
the Apennines in another. Even in fits time of 
Horace, Borne was deserted two months in the 
year, on account of the dangers of the malaria. 
On the Italian malaria, see Arnold’s History of 
Rome , chap. xxiii. 

Malele Add. An arid, isomeric with 
fumaric arid, obtained by distilling malic acid 
at a temperature of about 400°. It crystal- 
lises in oblique rhombic prisms, which are 
colourless ana inodorous, but sour to the taste. 
They melt at 266° Fahr. 

Maleslierblaoeee (Malesherbia, one of 
the genera). A small unimportant order of 
Violal Exogens, related to Passion-flower^ and 
found in Chili and Piero. 

Malle Add (Let. malum, an apple). A 
peculiar acid contained in the juice of the 
apple and several other fruits; it may be 
obtained also from the berries of the JSorbus 
aucuparia :, or Mountain Ash, and has hence 
been called sorbic acid. It crystallises in 
colourless prisms, which are Bour to the taste, 
and soluble in water and in alcohol. 

Malle* (LatmaHtia, from mains, bad). In 
the English Law, malice does not necessarily 
bear the signification of particular ill-feeling 
towards an individual, but is a tori h directly im- 
porting wickedness in the Commission of an act, 
and excluding a just cause or excuse. [MtrRDBR.j 
Malicious injuiy to property is in some instances 
a felony, in others a misdemeanour. [Law, 
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Cmmutjul] Am A general role in criminal law, 
acta done wilfully are assumed to be donfe 
maliciously. (F. Stephens On Grim. Law.) In 
civil actions for injuries to which malice is es- 
sential, e.g. alander, libel, Ac., the question of 
the existence of malice is one, in general, for 
the jury ; but, under certain circumstances, it 
may be implied by the court from the absence 
of reasonable and probable cause, as in actions 
for malicious prosecution. 

Malleability (Lat. malleus, a hammer ). 
The property of being susceptible of extension 
under the blows of a hammer. It is especially 
characteristic of some of the metals, and in this 
quality gold exceeds all the others: common 
gold leaf is not more than a two hundred thou- 
sandth part of an inch in thickness ; five grains 
may he thus extended so as to coyer a surface 
of more than 270 square inches. 

Malleus (Lat. a hammer). One of the small 
bones of the internal ear, attached to the mem- 
hr ana tympani , somewhat in shape resembling 
a hammer. 

Majulkus. A genus of Ostmcean bivalves, 
characterised by having, in addition to the 
simple pit for the ligament, a notch on the side 
of tne ligament fat the passage of a byssus. 
The species of this genus are called hammer 
oysters. The most noted is the Ostrta malleus 
of Linnaeus, which has the cardinal region cf 
the shell formed something like the bead of a 
hammer, of whidi the elongated valves, ex- 
tended transversely, re pre sent the handle. It 
is a native of the Indian Archipelago, and still 
ranks among the number of rare and high- 
priced shells. 

Mullet— . The randan, capttng, or aag- 
maiset, a small fish f ound In the northern 
hemisphere, and used as bait for cod. It is 
interesting as being frequently found in a 
fossilised state, contained in solid nodules of 
stqne. 

MM— r (Lat malva). A weed common by 
hedgerows and waysides in Europe. It has 
mucilaginous properties, and has been employed 
in the preparation of emollient poultices, in the 
same way as the Mamh Mallow. Its fruit is 
a depressed disc; and is called by the conntxy 
peorie cheeses (Fr. fromageon). (Malta.] 

MMX—u The public assembly or meeting 
of the people according to the usage of the ola 
Teutonic nations. Under the Cariovingian 
monarch s the —Hum appeals to have been 
summoned by the mimes or deputy of the sove- 
; There was a separate maliumfor every 
ng state or kingdom whidi composed the 
w»pir« . and it was attended by the notables 
of all the various races of inhabitants (Roman, 
Frankish, Gothic, &cA and in some instances 
by the Seabini or Edwvina, who represented 
the communities of the towns. 

Kata tartcks. A kind of brick used in 
London for ornamental works, obtained by the 
burning of a clay containing carbonate of lime 
in intimate mixture with the silicate of alumina. 
It can be easily made by mixing the clay 
with a portion of chalk; but the best bricks 
412 


A 


MALT 

are obtained by the calcination of the natural 
marls of Essex and Suffolk ; the first are 
of a yellow colour, the second a creamy white. 
They are easily cut, and on thiB account are 
used for arches with a small radius of curvature. 

Malmsey’ (so called as having been made 
at Malvasia in the Morea). A strong and 
fine-flavoured sweet wine, made, in Madeira, of 
grapes which have been allowed to shrivel 
upon the vine ; it is of a deep golden hue. It 
contains between 16 and 17 per cent, of alcohol. 

Malplgbiaceee (Malpighia, one of the 
genera). An extensive natural order of hypo- 
gynous Exogens of the Sapindal alliance, dis- 
tinguished by their complete (partially sym- 
metrical) flowers, with an imbricated calyx and 
naked stalked petals, by their simple stigma, 
by their ovules hanging by cords, and by tlleir 
usually convolute embryo. They are chiefly 
tropical, and the larger portion of them are 
found in South America. The Byrsonimas are 
astringent, and their bark is commonly used 
for tanning in Brazil. The fruit of some of 
the Malpiahias is eaten. Nitraria tridentata , 
another plant of the order, is considered to be 
the Lotus-tree of the ancients. 

MMpIgliftaii. In Anatomy, this term is 
applied to certain parts, especially of the kid- 
ney, in allusion to the anatomist Malpighi, by 
whom they were discovered or first definitely 
described. Thus the numerous secreting tubes 
(tubuli uriniferi ), where they are collected into 
conical bundles, form the Malpighian cones 
or pyramids ; the more tortuous parts of the 
tubes, which pass towards the surface of the 
kidney, terminate in, or bear on small pe- 
dicles appended to their walls, flask-shaped 
saoculi, named Malpighian capsules. The 
arteries of the kidney, before dividing into 
capillaries, form, by tortuous convolutions, 
little balls, called Malpighian corpuscles or 
glomertdes. 

Malt (Gt. malz, from malen, to grind). 
This word is used to designate grain which has 
become sweet in consequence of incipient ger- 
mination. fDiASTASB.] Malt formB the prin- 
cipal ingredient in the manufacture of beer. 
Three different kinds are employed : 1. pale or 
amber malt; 2. brown or blown malt; and 
3. roasted or black malt, the fermentation of 
which yields beer or porter of varying depth 
of colour. 

The manufacture of malt has been carried 
on for ages in countries where the dimate is 
too cold for the growth of the vine. Beer is 
Spoken of by Xenophon, in his history of the 
retreat of the Ten Thousand, and was well 
known to the Romans as tike beverage of 
Northern Europe. Wheat, rye, and oats have 
at different times been used for malting pur- 
poses, but in modern times it is almost en- 
tirely manufactured from the various species 
of bariey. By the statute at Elisabeth direct- 
ing the reservation of a portion of the fixed 
incomes of c o rp ora t io ns in com rents, malt is 
selected as one of the articles the highest price 
of which at Michaelmas and Lady-day u to 
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form the estimate of the rent for the ensuing now private brewing may be resorted to, but 
year. Malt was first made to contribute to the that, notwi thstanding the fact that the trade of 
public revenue in England in 1697, in Scotland a common brewer is subject to additional 
in 1713, and in Ireland in 1785. The present duties, the advantage of tne public is really 
duty on malt from barley is 2s. Id. per bushel, consulted, and that what is called teapot 
and from bare or bigg 2 s. The quantity of brewing is relinquished because the product is 
malt charged with duty in the United Kingdom really dearer and more uncer tain : that there 
during the fifteen years ending 1864, averaged is no reason to think that private brewing 
nearly 500,000,000 bushels ; and the revenue would be adopted on the abolition of the malt 
derived from it averaged in the same period duty, Bince private baking was not resorted 
6,000,000*. to on the abolition of the com laws; that a 

The duties levied upon malt have been considerable rise has taken place of late years 
attacked during the last few years, both in in the price of barley, and that therefore a suffi- 
parliament and without it, so energetically, cient stimulant is supplied to the cultivation 
that elections have frequently turned upon the of barley-growing soils ; that malted grain is 
answers given by candidates for a seat in not serviceable for fattening cattle, the loss 
the legislature, as to the justice and necessity of weight and nutritive power in the process of 
of effecting a total and unconditional repeal malting amounting to at least 20 per cent., 
of those duties. At present the action of and that the abolition of the duty would have 
those who are unfriendly to the continuance of no beneficial effect on the art of breeding and 
the tax has been ineffectual, owing, it would fattening stock ; and that, lastly, all taxes are 
appear, chiefly to the difficulty of suggesting more or less against the principles of free 
an adequate substitute for so important a trade, but that those taxes are to be retained 
branch of public revenue. for revenue purposes which are the least mis- 

It is alleged that, in addition to the vexatious chievous and the most fair in their incidence, 
interference of all excise duties with the and that such is eminently the case with the 
process of manufacture, a greater loss is in- malt tax. 

curred in a tax levied on what is virtually a Barley may, by an Act of the last session, 
raw material, than the proceeds of the tax be malted for feeding purposes under certain 
imply ; that the fact of the amount collected regulations. 

being almost a fixed sum from year to year, Maltha (Gr. and Lat). A mineralogical 
suggests that it checks consumption, the in- term applied to mineral pitch ; an inflammable 
erease in population not having been followed bituminous product, probably derived from the 
by an increased demand for ale and beer ; exsiccation of mineral tar. A cement contain- 
that the malt tax discourages private brewing, ing mineral pitch was used by the ancients for 
and throws the manufacture of beer entirely plastering their waIIs, and was composed of 
into the hands of brewers ; that the tax pre- pitch, wax, plaster, and grease. Another sort, 
vents the employment of capital on such light with which the Romans used to plaster the 
lands as are particularly suitable for the growth interior of their aqueducts, was made of lime 
of barley, and is therefore an impediment to the incorporated with melted pitch. The various 
developement of agricultural prosperity ; that bituminous pavements which have lately come 
malted grain is particularly serviceable for fat- into use are similar combinati ons 
tening cattle, and that the existence of the tax KaUhaatle. A white tallo w-like mineral 
is a hindrance to the improvement of stock, by >from Lobau. 

making the time in which such stock can be Milva (Gr. fMJUtjpt, a mallow). A genus 
available for consumption unnecessarily pro- of Malvacem abundant by waysides. The com- 
tracted ; pad that genemHy the malt tax is an mon Mellow, M. syhrstris, is mucilaginous ; 
offence against the principles of free trade and its dried flowers are used in France in the pre- 
the admitted canons of taxation.. paration of a drink called Tisane or Ptisan, 

In reply, it is stated that the process of which is regarded as a cure for feverish colds 
malting is so simple that excise regulations and other ailments. This plant is the Mauve 
are reduced to the barest supervision over of the French, and from its fading flowers has 
the quantity manufactured, and that a very been derived the name of the colour so called, 
short time is interposed between the incidence M. rotundifclia is in some countries used as a 
of the tax and the consumption of the pro- potherb. 

duct ; that the sum paid is certainly uniform XahraeMB (Malva, one of the genera). A 
from year to year, but that the consumption of natural order of mucilaginous Exogenous plants 
other articles analogous to beer and ale, and of the Malval alliance, with pofypetalous flowers 
substituted for them, is the real reason why and monadelphous stamens. The species are 
the malt revenue does not grow with popula- herbs, bushes, or trees, and an* found all over 
tion; that, granting the propriety of taxing al- the temperate and tropical par - of the world, 
coholic liquids, beer And ale are, considering the especially the latter. Their flowers are in 
alcohol they contain, the most lightly taxed of many cases large and handsome ; but the order 
all such substances, and that the abandonment is chiefly interesting from containing the Gomy- 
of all duties on malt would be unfair to the pinm Or Cotton-plant. Another species is the 
distiller and the wine grower, and, what is of Marsh Mallow, Althaa officinalis. Some yield 
more importance, Vo the consumer; that even a fibre fit for *nanufiiclm\* into cordngf*. Hi- 
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biscus cdwnabinua yields Indian Hemp; and 
Porititm datum famishes Cuba Bast 
Mamelnks (Arab, memalik, a slave). A 
name applied to the male slaves imported from 
Circassia into Egypt by the master of that 
country. In the thirteenth century, when the 
countries in the vicinity of Mount Caucasus 
were ravaged by Gengis. Khan, Nojmedden, 
sultan of Egypt* purchased several thousands of 
the natives of those regions, especially Turks, 
and formed them into an armed body of guards. 
These guards or Mamelukes, in the sequel, 
seized on all the power of the country, mur- 
dered the sultan Touran $hah, ▲. d. 1258, and* 
made Ibeg, one of their own number, his 
successor. After that period the Mamelukes, 
whose numbers were continually increased by 
importations from their own country, governed 
Egypt 263 years. (Gibbon, ch. lix.) This 
military sovereignty was destroyed by Selim I., 
the Turkish sultan who took Cairo in 1517. 
Nevertheless, the Mamelukes, under their 
twenty-four beys, continued for 200 years more 
to exercise a power scarcely inferior to that of 
the Turkish pachas, whom, in the eighteenth 
century, they reduced to mere ciphers in the 
government. Their power was again consider- 
ably broken by the French invasion under 
Bonaparte, to whom they offered a determined 
opposition. After the abandonment of Egypt 
by the French, the struggle between the beys 
and the pachas was renewed: finally, in 1811, 
tlie pacha, Mohammed Ali, having invited the 
principal leaders of the Mamelukes to a ban- 
quet, slew 470 of them by treachery, and com- 
pelled the remainder to submission. 

Mammalia (Lat. mamma, a teat). The 
most highly organised class of animals, at the 
head of the great Beale of organised nature. 
They possess mammary glands, and suckle 
their young; the foetus is developed in the 
womb. Their external distinguishing marks 
are a covering of hair, and teats or nipples ; but 
to the manifestation of these two characters, 
there are a few exceptions. The principal 
anatomical character is the condition of the 
lungs, which are suspended freely in a thoracic 
cavity, separated by a perfect diaphragm from 
the abdomen. The entire tissue of the lungs 
is occupied by extremely minute air-cells, with 
highly vascular parietes, so that the air in- 
spired is rapidly changed, and breathing can be 
safely suspended only for a short time. The 
whole mass of circulating blood is transmitted 
to the lungs by the mechanism of a pulmonary 
auricle and ventricle, equally perfect, ana 
inferior only in power to the systemic auricle 
and ventricle, which subsequently propel the 
aerated blood to the general system ; the heart 
consequently consists of four distinct cavities. 

The upper jaw of the Mammalia is fixed; 
the two rami of the lower jaw consist each of a 
single bony piece, and are articulated by a 
convex or flat condyle to the base of the zygo- 
matic process, and not the tympanic element of 
the temporal bone. With a few exceptions the 
jaws of the Mammalia are armed with teeth : 
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these are arranged in a single row, are 1 _ 

I in sockets sometimes by two or more fangs, and 
are never anchylosed to the substance of the 
jaw. A deciduous tooth is never succeeded by 
more than one corresponding tooth in the ver- 
tical direction. The tongue is fleshy, well de- 
veloped, with the apex more or less free. The 
posterior openings of the nasal passages are 
protected by the soft palate , and the larynx, 
or opening of the wind-pipe, by an epiglottis. 
The alimentary canal vanes with the nature of 
the food, but the cacum colt is usually single. 

| The rectum commonly terminates by a distinct 
aperture behind the urinary and generative 
orifices. 

The bodies of the vertebras have their arti- 
cular surfaces more or less flattened, and 
always joined together by a series of concentric 
ligaments with interposed glairy fluid. The 
cervical vertebra, with one or two exceptions, 
are seven in number. The atlas is articulated 
by two surfaces to two occipital condyles, de- 
veloped from the ex-occipital elements. With 
two exceptions in the Monotremata the coracoid 
bone appears as a small process or appendage 
of the scapula. The sternum is narrow, and 
consists of a simple longitudinal series of bones. 

The second, or distal bone, called squamosa l, 
in the bar continued backwards from the 
maxillary arch, is not only expanded, but is 
applied to the side wall of the cranium, and 
developes the articular surface for the man- 
dible, which surface is either concave or flat. 
The presphenoid is developed from a centre 
distinct from the basisphenoid. 

The brain presents its highest state of de- 
velopement in the Mammalia : it consists of a 
cerebrum, which is generally more or less con- 
voluted, a cerebellum with lateral lobes, and a 
medulla oblongata with a distinct tuber an - 
nulare. The optic lobes are solid, divided by 
a transverse fissure, and hence called bigeminal 
bodies : they are situated on the upper part of 
the crura cerebri, and are generally concealed 
by the overlapping posterior cerebral lobes. 
The rudiment of the corpus callosum, or great 
cerebral commissure, first begins to be distinctly 
recognisable in the highest Lyencephale Mam- 
malia ; and in a state of normal developement, 
or where it bears a direct proportion to the size 
of the corpora striata or hemispheres of the 
brain, it is peculiar to the Lissencephale, Gyr- 
eneephalo, and Archenceph&le Mammalia. 

The eyes of the Mammalia are never com- 
plicated with a pecten or marsupium, a choroid 
gland, or sclerotic bony plates. 

The orgAn of hearing acquires in the Mam- 
malia a fully developed cochlea with a lamina 
spiralis : there are three distinct ossicles in the 
tympanum ; the drum, or membrana tympani, 
is usually concave towards the meatus, which 
generally commences with a more or less com- 
plicated external ear, supported by a distinct 
fibre-cartilage, 

The Mammalia, without exception, bring forth 
their young ali\e; hence they were termed 
by Aristotle Zottoca. This phenomenon is. 
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however, by no meant) peculiar to the present I 
class ; but it was supposed that they differed 
from other viviparous animals, as the viper, in 
the dovelopcment of the germ by means of a pla- 
centa. Such, however, is not the case with the 
marsupial animals, and probably not with the 
Monotremes ; and as the absence of the pla- 
centa is associated with several important mo- 
difications of structure in the species so de- 
veloped, by which they approximate to the 
characters of the oviparous classes, the class 
Mammalia was primarily divided into two 
great divisions, called Piacentalia and Impla - 
ccntaHa. 

Before, however, the subdivisions are more 
especially characterised, it may be advantageous 
to trace the principal steps by which the pre- 
sent views of the affinities and classification of 
the Mammalia have been acquired. 

Aristotle, choosing the locomotive system as 
a base, divided his Zootoca , the equivalent of 
the Linn, Tan mammalia, according to the nature 
of their locomotive organs, into three sections : 
1. Dtpoda, or bipeds; 2. Tetr apoda, or qua- 
drupeds ; and 3. Apoda , or impeds. Man is 
cited as the type of the first, and the whale 
tribe is included in the last of these primary 
groups ; the second embraces all the rest of 
the class, which, in common language, are 
called quadrupeds. These Aristotle subdivided 
into two great natural groups, according to the 
modifications of tho organs of touch. In the 
first a part of the digits is left free for the 
exercise of the tactile faculty, tho nail or claw 
being placed upon one side only ; in the second 
group tho extremities of the digits are enclosed 
in hoofs. 

These again aro subdivided, the first group, 
or Unguiculata of modern mammalogists, into : 
1. Those which have the front teeth trenchant, 
and tho back teeth flattened, as tho Pithecoida 
or apes, and the Dermaptcra or bats ; 2. Those 
with acuminated trenchant or carnivorous 
teeth, which Aristotle calls Karcharodonta ; 3. 
The Rodent quadrupeds, which are indicated 
by a negative dental character. With respect 
to the hoofed or ungulate quadrupeds, Aristotle 
points out subordinate groups, and characterises 
them by modifications of tne feet. Thus, the 
first are tho Polyschida or multungulate qua- 
drupeds, as the elephant ; the second are the 
Dischidts or bisulcate quadrupeds, as the Ru- 
minants and hog ; the third are the Aschid <p. or 
solidungulate quadrupeds, as the horse and ass. 

Ray, with a less philosophical appreciation 
of the extent and nature of the cla!ss Zootoca 
or Mammalia, arranges his equivalent group of 
1 Viviparous four-footed animals ' chiefly on tho 
Aristotelian characters, the primary divisions 
being the Unguiculata and Ungulata, and the 
subdivisions being based on locomotive and 
dental characters. The whales are excluded. 

Linnaeus, restoring the class Mammalia to its 
Aristotelian integrity, primarily subdivides it 
into Unguiculata, Ungulata , and Mutica, the 
latter being the equivalent of the Apoda of 
Aristotle ; but his secondary divisions or orders 
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aro taken chiefly from modifications of the 
dentary system. The following is the 
of his arrangement 

Mammalia. 

Front teeth, none in either 
jaw ... 

Front teeth, euitert 2, Uni- 
Unguiculate ■{ ^ 

aries 1 . . 

2 . 


Front teeth, piercers (6, 
10), laniaries 1 . 

Front teeth, in both upper 
UngulaU . \ ^ ^ 

upper jaw . . . 

Teeth variable . 


Bruta. 
Olire «. 
Primates. 
Feres. 


Pecora. 

Cete. 


Muhcate . 

(From the Sy sterna Natural , ed. 16, Holmto, p. 24.) 

Linnaeus defines the class Mammalia as fol- 
lows : Heart with two auricles and two ventri- 
cles ; blood warm ; lungs respiring reciprocally 
( pulmones respir antes reciproce) ; jaws incum- 
bent, covered, armed with teeth in most ; penis 
intrans; generation viviparous, lactiferous; 
senses, tongue, nostrils, eyes, ears, tactile pa- 
pillae; covering , hairs few in tropical, very 
sparing in aquatic, mammals ; support , four 
feet, except in those which are entirely aquatic, 
in which the posterior feet are bound together 
in the fin of rile tail ; a tail in most. 

Cuvier, adopting the same threefold primary 
division of the class, subdivides it into better 
and more naturally defined orders, according to 
various characters derived from the dental, the 
osseous, generative, and the locomotive systems. 
In giving the outline of this method, Cuvier 
developes the principles on which his divisions 
are founded. 

‘ The characters by whicli Mammalia differ 
most essentially one from another are derived 
from the organs of touch, from which results 
their degree of dexterity ; and from the organs 
of mastication, which determine the nature of 
their food ; and upon these very closely depends 
not only everything which is connected with 
tho digestive functions, but a variety of other 
circumstances relative even to their degrees of 
intelligence. 

‘The perfection of the organs of touch is 
estimated by the number ana mobility of the 
digits, and the extent to which they are en- 
closed in a claw or in a hoof A hoof which 
completely encloses that part of the digit which 
touches the ground precludes the Axercise of it 
as an organ of touch or of prehension. The 
opposite extreme is where the nail, in the form 
of a simple lamina, covers only one side of the 
end of the digit, leaving the other side in pos- 
session of all its delicacy of tact. 

‘ The kind of food is indicated by the molar 
teeth, to the form of which the articulation of 
the jaws invariably corresponds. 

* For cutting flesh, the molar teeth must be 
trenchant and serrated; and the jaws fitted 
together, so as to move like the blades of a 
pair of scissors, simply opening and closing in 
the vertical direction. 

‘For bruising grains and roots, the molar 
teeth mast have flattened crowns, and the jaws 
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a horizontal motion ; and further, that the some to tho Carnivora , others to the Bodentia 
grinding surface may be always unequal, like and a*third tribe to tho Edentata. 
a millstone, tho troth must bo composed of ‘The ungulate animals nr»* los«* numerous, 
substances of diffiivnt degrees of density, and and present fewer variations of form, 
consequently wearing down in different pro- ‘ The Ilv.mnantm , by their cloven fort, their 
portions. want of upper incisors, and their complieited 

‘Tho ungulate quadrupeds are all of noccs- stomach, form a very distinct order, 
sity herbivorous, or with flat-crowned molarcs, ‘A 11 the other quadrupeds with hoofs might be 

because the conformation of their feet docs not united into a single order, which I would rail Pa- 
permit them to seize living prey. chydcrmata or Jumenta , the elephant excepted, 

* Tho unguiculate animals are susceptible of which might form an order of it«clf, having 
more variety. They arc not limited to ono some remote affinities to the order Bodentia. 
kind of food; and besides tho consequent * Last of all come tho Mammalia, which have 
variation in the form of their molarcs, they no hinder extremities, and whose fish-like form 
differ materially from each other in the mobility and aquatic life would induce us to form them 
and sensibility of their digits. There is, more- into a separate class, if their economy was not 
over, a characteristic which prodigiously influ- in every other respect the same as in the class 
cnees their dexterity, and gives variety to their in which wc shall leave them. They arc the 
modes of action : it is the faculty of opposing warm-blooded fishes of the ancients, or the 
a thumb to the other fingers, so as to seize the Cetacea , which, combining the powers of otlu*r 
smallest objects, which constitutes a hand, Mammalia with the advantage of being sustained 
properly so called. This faculty is carried to upon the watery clement, include the most gi- 
lts highest degreo of perfection in man, in gantic forms to bo found in tho whole animal 
whom tho whole anterior extremity is free, and creation/ ( Beqnc Animal , 2nd edit. p. 65.) 
can be exclusively employed in prehension. Illiger, in primarily dividing the Mammalia 
These different combinations, which strictly de- into those witli free and those with fettered 
termine the nature of the several mammiferous limbs — the pedes exserti distincti contrasted 
animals, have formed tho grounds for their dis- with tho pedes rctracti obvoluti — mado a more 
tribution into the following orders : — unequal and less natural partition than tho 

‘ Amongst the unguiculate animals, the first threefold one of Aristotle. The seals and the 
is man, who, in addition to his peculiar privi- whales balance all the rest of the class in the 
leges in every other respect, is distinguished, Illigerian system. The subdivisions, also, of 
zoologically, by possessing hands on the an- these primary groups, based exclusively on 
terior extremities alone, the posterior extremi- characters of locomotion, although frequently 
ties boing destinod to sustain him in an erect ingenious, have met with little acceptance Im- 
position. yond some of the schools of Germany. Do 

‘The order which comes nearest to man — that Blainville, in 1816, adopted a character from 
termed Quadrumana — has hands on the four the reproductive system for the primary division 
extremities. of the mammalia, viz. into the Mound cl phes, 

‘Another order, termed Carnivora , has not Didelphcs , and Omithodclphes. His orders are 
the thumb free and opposable on the anterior in the main a return to the Linnjean system 
extremities. and nomenclature, with some peculiar views, as 

‘These three orders possess, likewise, seve- e. g. of the quadmmanous or primatial affinity 
rally, the three kinds of teeth ; viz. molars, of the Sloths, which liavo never gained acecp- 
laniaries, and incisors. tance. But his system indicates a dearer 

‘ The quadrupeds of the fourth order, viz. appreciation or stronger conviction of the value 
the Bodentia, have the digits differing little of the character of parity or imparity in tho 
from those of the Carnivora ; but they want number of toes of the Ungulate first suggested 
the laniary teeth, and have the incisors of a by Cuvier, than was subsequently entertained 
form and disposition altogether peculiar to by the originator of the idea. The position of 
themselves. _ the Marsupial and Monotrema*ous quadrupeds 

* To these succeed the animals whose digits at the bottom of the class Mammalia, and tho 
now become much cramped, being sunk deep higher value assigned to the group which they 
in large and, most commonly, crooked claws, constituted, than that in the Begne Animal 
They are further defective in the absence of of Cuvier, were ideas also in closer conformity 
incisor teeth ; some of them even want the with nature. 

laniaries, and others are altogether destitute of C. Lucien Bonaparte made the most im- 
dentary organs. We shall comprehend them portant improvement in the classification of 
under the term Edentata . Mammalia which has been proposed since the 

‘This distribution of unguiculate animals establishment of the natural character of the 
would be perfect, and would form a very re- implacental or ovoviviparous division. He, 
gular chain, 'if New Holland had not lately adopting the primary division into Placental ia 
furnished us with a small collateral chain, and Impldcentalia, divided the former into the 
composed of the Marsupial animals, all the two subclasses Educabilia and IneducabUia , the 
genera of which, while they are connected by a latter including the orders Bruta , Cheiroptera, , 
general similarity of organisation, at the same Inscctivora, and Bodentia, with the common 
time correspond, in their dentition and diet, character of cerebrum unilobum. 
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Isidore Geoffrey St Hilaire raises the Mar- 
supialia into a distinct class, and literally 
exemplifies the idea of Cuvier, by placing its 
subdivisions as orders in parallel equivalents 
with the orders of the Ptacentalia. 

Sir Everard Home proposed a system of 
classification of Mammalia according to the 
modifications of the placenta, which unites 
many animals by common characters which be- 
long* to wholly distinct types of organisation. 

Prof. Owen, in 1857, after carefully matur- 
ing the observations of many years on the ana- 
tomy of the brain, the mode of reproduction of 
the teeth, the locomotive, generative, and tegu- 
mentary characters of Mammalia, laid before 
the Linnaean Society the following classification, 
which we reproduce below. The characters of 
each subclass and order will be found in its 
proper place. 

Subclass Archencephala. 

Order 1 . Bimana. 

Subclass Gyrencefhala. 

A. Unguiculata. 

Order 2. Quadrumana. Fam. Catarrhina, 
Platyrrhina, Strepsirhina. 

Order 3. Carnivora. Fam. Digitigrada, 
Plantigrada, Pinnigrada. 

B. Ungulata. 

Order 4. Artiodactyla. Fam. Omnivora, 
Ruminantia. 

Order 5. P< rissodactyla. Fam. Multun- 
gula, Solidungula. 

Order 6. Proboscidea. Fam. Elephantidae, 
Dinotheriidae. 

Order 7. Toxodontia. Fam. Toxodontidae, 
NesoJontidse. 

C. Mutilata. 

Order 8. Sirenia. Fam. Manatidae, Hali- 
coridse. 

Order 9. Cetacea. Fam. Delphinidae, Ba- 
laeuidae. 

Subclass Lissencephala. 

Order 10. Bruta. Fam. Brady podidse, 
Dasypodidae, Edentula. 

Order 11. Cheiroptera. Fam. Frugivora, 
Insectivora. 

Order 12. Insectivora. Fam. Talpidse, 
Erinaceidae, Soricidae. 

Order 13. Itodentia. Fam. Nonclaviculata, 
Claviculata. 

Subclass Lyencephala. 

Order 14. Mars upialia. Fam. Rhizophaga, 
Poephaga, Carpophaga, Entp- 
mopnaga. 

Order 15. Monotrcmata. Fam. Echidnidse, 
Ornithorhynchidfle. 

No linear arrangement of the orders of a 
class can ever express more than a part of 
their mutual affinities. If we were to place 
them according to their natural relations, the 
Quadrumana would occupy the centre of the 
class, as from these the greatest number and 
variety of affinities seem to radiate. Thus, 
the genus Galcopithecus leads to the Cheiro- 
ptera, the Lemur to the Carnivora , the Loris 
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to the sloths among the Edentata ; while with 
the Rodentia the Lemurs claim close alliance 
through the Chciromys or Aye-aye. 

Amongst the Carnivora , , Ccrcoleptes ap- 
proaches the Lemurida , My dates the Gymnu- 
rine Insectivores, and Phoca, Hippopotamus 
and the Sirenia. In the Artiodactyla, Camelus 
trends off towards Equus , Si us towards Centctcs, 
Moschus towards Bolichotis. In the Perisso - 
dactyla , Hyrax indicates the Rodent type. 
The Elephant and the Capybara have some 
remote analogy, as pointed out by Cuvier. 
Toxodontia, Sirenia, and Cetacea have many 
points of analogy inter se. The Bruta have 
tost in the mailed Glyptodon a transitional 
step to the thick and tubercubir-hided rhino- 
ceros ; while the Megatherium approaches the 
colossal Pachyderms, the Sloth the Rumi- 
nants, and Manis and Orycteropus respectively 
the Echidna and Ornithorhynchus. The Ro- 
dentia have the same scalpriform molars as 
the Aye-Aye, the Hyrax , the Toxodon, and 
the Wombat. In the Cheiroptera, whilst 
Pteropus typifies Galeopithecus, Vespertilio 
approaches Sorex. But the most divergent 
affinities are observed in the Marsupialia. Here 
the Dasyuridce and Bide Ip hi dee typify the 
Soricidae, Chceropus represents Macroscelides , 
Peromeles and Myrmecobius the Erinaceidce , 
Phascolomys Lagostomus , Macropidm the Jer- 
boas and Hares, Petaurus the flying squirrel, 
Phalangistidce Sciurus , and Phafcolarctus Bra - 
dypus. 

In such a reticulate weaving of affinities, 
under which image the true relations of the 
Mammalia, as at present known, can alone be 
impartially and faithfully expressed, it will be 
observed that the lower the order is in the 
class, the greater divergence of analogy it offers 
to the orders above it in the scale. Thus 
more points of analogy exist between tho 
Lissencephala and Lyencephala inter se, than 
between the Unguiculate and Ungulate groups 
of Gvrencephalate Mammalia. 

From different points at the base of this cone 
tho connection may be traced with the inferior 
classes ; the most direct transition appears to 
be made by the Monotremes to the class of 
Reptiles. The functions of the warm-blooded 
mammalia of the tertiary period were fulfilled 
during the secondary age by reptiles. Thus, in 
the oolitic seas, the whales were represented 
by the Iclithyosauria ; whilst the extinct Pte- 
rodactyles represented the bats. The Mammalia 
which present the closest relations to birds are 
the marsupial petaurists and the arboreal 
Rodents; but the hiatus is great. Between 
mammals and fishes the reptiles interpose at 
i all points. 

Mammalogy (Lat. mamma, and Gr.X^yco). 
The science of Mammals ; the doctrine of their 
organisation, habits, properties, and classifica- 
tion. [Mammalia.] 

Mammea ( Mamey, its American name). A 
genus of Clusiaccee, comprising M. americana, 
i he fruit of which, under the name of Mammee 
Apple or South American Apricot, is much es- 
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teemed in tropical countries. It is as large as 
a cannon ball, yellow, with the rind, pulp, and 
seeds bitter, but the intermediate flesh sweet 
and aromatic. The tree is a native of the 
West Indies and tropical America, but is culti- 
vated and almost naturalised in some parts of 
tropical Asia and Africa. 

Mammae. The I/ucuma mammosum , 
sometimes called Marmalade-tree. It must be 
distinguished from the Mammee apple of the 
preceding article. 

HEammlfen (Lat mamma, and fero, 1 
bear). A term synonymous with Mammals or 
Mammalia. 

Mammon (Syr.). Among the Jews, this 
word signified ricnes, or the god of riches. In 
the Paradise Lost , Milton represents Mammon 
as one of the fallen angels. 

Mammoth (a word of Samoied origin, ap- 
plied in Siberia to burrowing animals). The 
extinct elephant of Siberia, Northern Europe, 
and North America. Its remains occur chiefly, 
if not exclusively, in post-pliocene deposits. 
Its grinders are broader, and have narrower 
and more numerous and close-set transverse 
plates and ridges, than in other elephants. In 
several of the instances of Mammoth’s tusks 
from British strata, the ivory has been so little 
altered as to be fit for the purposes of manufac- 
ture ; and the tusks of the mammoth, which are 
still better preserved in the frozen drift of 
Siberia, have long been collected in great num- 
bers as artieles of commerce. The mammoth 
is more completely known than most other ex- 
tinct animals by reason of the discovery of an 
entire specimen, preserved in the frozen soil of 
a cliff at the mouth of the river Lena in Siberia. 
The skin was clothed with a reddish wool, and 
with long black hairs. It is now preserved at 
St. Petersburg, together with the skeleton, to 
which parts of the skin of the head, the eyeball, 
the strong ligament of the nape which helped 
to sustain the heavy head and teeth, and the 
hoofs, remain attached. The mammoth seems 
to ‘have enjoyed a wider geographical range 
than any other extinct elophant. Its remains 
have been found in the British Isles, conti- 
nental Europe, the Mediterranean, Siberia, and 
throughout a large portion of North America, 
where ii coexisted not only with the gigantic 
Mastodon ohioticus, but also with a second 
species of ttue elephant (E. texianus), the 
teeth of which were more adapted to a succu- 
lent vegetable diet. 

Man (a Teutonic word, from the Aryan root 
man, to think ; hence Sansc. menu, a thinker). 
Of all living beings on the surface of this planet 
the first is man, who, in addition to his peculiar 
privileges in every other respect, is distinguished 
zoologically by possessing a hand on the an- 
terior extremities only, the posterior or lower 
limbs being destined to sustain him in an erect 
position. He is, however, naked, and without 
natural defensive or destructive weapons. 

The main points of internal anatomy in 
which man differs from or excels the lower 
animals arc the following: First of all, in the 
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magnitude of the brain, which is relatively 
greater than the spinal chord and nerves m 
him than in any other animal. This supe- 
riority is chiefly due to the great development 
of the hemispheres of the cerebrum, which are 
likewise characterised in man by the number 
and depth of the convolutions, by which the 
cineritious and vascular- surface is augmented. 
The parts which exist in the human brain to 
a greater extent than in the lower animals are 
the posterior lobes of the cerebrum, the corre- 
sponding horn of the lateral ventricle, and the 
lesser hippocampus. 

Of the external senses, that of smell is the 
least developed ; but both this and the other 
organs are well balanced, and in their organi- 
sation most delicate and perfect. The two eyes 
are directed forward ; anu thus, though man 
does not see on two sides at once, like many 
quadrupeds, there is more unity in the result 
of his vision, and he can concentrate his atten- 
tion more closely on the objects of his scrutiny. 
The external ear, having little mobility or ex- 
tent, does not increase the intensity of sounds ; 
notwithstanding which, Cuvier well remarks 
that man best distinguishes their intonation. 
So also with respect to the organ of smell; 
though most animals excel man in their power 
of scent for particular objects, there are none 
perhaps which can distinguish so many varieties 
of, or which are so uniformly affected by, un- 
pleasant odours. In the discrimination and 
delicacy of taste man has unquestionably the 
advantage over the lower animals ; and in no 
species is the hand so framed, or the tactile 
extremities of the digits so expanded, or en- 
dowed with such an exquisitely sensitive and 
discriminative integument, as in man. 

‘Man,’ says Cuvier, ‘has a particular pre- 
eminence in his organs of voice : he is the only 
mammal that can articulate sounds; probably 
on account of the form of his mouth and the 
great mobility of his lips. Hence results liis 
most valuable mode of communication ; for of 
all signs that can be conveniently employed for 
the transmission of ideas, varied sounds are 
those which can be perceived at the greatest 
distance, and in most directions simulta- 
neously.’ [Language.] 

The position of the heart, wh : ch rests ob- 
liquely on the diaphragm, and on which 
depends the absence of the azygos lobe of the 
right lung, and of the thoracic inferior cava — 
both which exist in most of the inferior Mam- 
malia — relates to man’s erect position. 

The alimenta'ry organs of man indicate his 
natural destination for a mixed diet of animal 
and vegetable substances ; but the prehensile 
faculty of his hands, and the intelligence which 
governs its application, permitted the teeth to 
remain of 6uch forms and proportions as might 
simply serve to divide and crush the food 
which the hands cany to the mouth. Thus the 
canine teeth, though present and with crowns 
shaped for piercing, do not exceed the adjoin- 
ing teeth in size, and no interval in the dental 
scries of one jaw is required to receive a pro- 
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duced tusk of the opposite jaw when the mouth continue to preserve with their parents those 
is closed ; thus the dental series in man is not tender relations to which they have been so 
only equable, but unbroken. The fore teeth long accustomed. This disposition to mutual 
are framed for dividing ; the back teeth have assistance multiplies to an almost unlimited 
flat and tuberculate crowns for bruising ; the extent those advantages previously derived by 
short and but moderately strong jaws hardly isolated man from his intelligence. It has as- 
admit of the mastication of herbage, or the sisted him to tame or repulse other animals, to 
devouring of flesh that has not been previously defend himself from the effects Of climate, and 
prepared by cooking. thus enabled him to cover the earth with his 

The organs of digestion conform with those species. Circumstances, more or less favour- 
of manducation ; the stomach is simple ; the able, have restrained the social condition within 
intestinal canal of mean length ; the small in- limited degrees, or have promoted its develope- 
testines are provided with numerous transverse ment. The glacial climates of the north of 
folds of the secreting and absorbing mucous both continents, and the impenetrable forests 
membrane, called valvula comiivcnUs ; the of America, are still inhabited by the savage 
large intestines are well marked ; they com- hunter or fisherman ; the immense sandy or 
mence by a short and wide caecum, provided salt plains of Central Asia and Africa are 
with a long, slender, and vermiform appendage, covered with a pastoral people and innumer- 
The period of gestation is nine months. In able herds. These half-civilised hordes as- 
gencral there is only one child at a birth ; semble at the call of every enthusiastic chief, 
twins are born once in about five hundred and overrun the cultivated countries that sur- 
cases of parturition, and more than that num- round them, in which they establish themselves 
ber is extremely rare. The feet us of seven but to become enervated, and to be subjected 
months is eleven inches in length ; that of in their turn to the next invaders. This is the 
nine months eighteen inches. Those which true cause of that despotism which in every age 
are born prior to the seventh month usually has crushed the industry call ed forth under the 
die. The first or nnlk teeth begin to appear fine climates of Persia, India, and China. Mild 
a few months after birth, commencing with the climates, soils naturally irrigated, and rich in 
incisors ; at two years t ho entire deciduous vegetables, are the natural cradles of agricul- 
srrics, twenty in number, is attained. These ture and civilisation ; and when their position 
arc shed successively from about the seventh is such as to afford shelter from the incursions 
year, to be replaced by others. The eight d< - of barbarians, talents of every kind are mutu- 
eiduous incisors are succeeded by eight per- ally excited. Such were formerly (the -first in 
manent ones , the four deciduous canines by Europe) Greece and Italy ; and such is at pre- 
four permanent ones ; the eight deciduous mo- sent, nearly all the happy portion of the earth’s 
lares by the eight bicuspides. Of the twelve surface.* 

true or posterior molars, which are permanent, The influences of climate, and of the dif- 
there are four — one on each side of both jaws ferent habits and social conditions thence re- 
- that muke their appearance at four years suiting, are associated with differences of form, 
and a half ; four more at nine years ; the last stature, features, and colour ot the skin ; not 
four being frequently not cut until the twentieth greater, however, than the corresponding dif- 
yoar. The foetus presents one-fourth of the feronces which indicate varieties of a species in 
adult staturo when born; it has attained one the lower Mammalia ; and accordingly natural- 
half of it at two years and a half, and three- ists have distinguished, and have characterised 
fourths at nine or ten years. Between the with more or less success, different races or 
seventeenth and twenty-first years the growth varieties of man. *As the races and varieties 
almost entirely ceases. Man rarely exceeds six of the domesticated quadrupeds, so also those 
feet, and seldom remains under five. Woman of the human species, blend imperceptibly with 
is ordinarily some inches shorter. When the each other ; and the absence of well-defined 
full stature is attained, the body generally be- boundaries depends not only on the gradual 
gins to increase in bulk ; fat is accumulated in subsidence and change of those physical causes 
the cellular tissue; afterwords the solids lx- which probably gave rise to the original varie- 
eome rigid ; the fat is commonly Absorbed , tics, but also to the faculty common to the in- 
the before emoothly-filhxl integument falls in dividuals of ditterent varieties of the SAme 
wrinkles ; and old age arrives, with decrepi- species to produce, by their union, individuals 
tude, decay, and death. Man rarely lives be- capable of propagating the intermediate variety, 
vond a hundred years; and most of the species, Hence has arisen the difficulty of defining tho 
either from disease, accidents, or merely old primary races of man, and the discrepancy 
age, perish before that term. which exists iq the conclusions of those 11 a- 

‘The child,’ says Cuvier, ‘needs the assist- turalists who have devoted the greatest uttrn- 
ance of its mother much longer than her milk; tion to this important and most interesting 
whence results an education intellectual as well branch of zoology. Cuvier considers that 
as physical, and a durable mutual attachment, ihne varieties are eminently distinct — the 
From the long period of infantile weakness white, or Caucasian ; the yellow, or Alunyo 
results domestic subordination, and, eonsc- Han ; the black, or i Ethiopian . 
quently, the order of society at large, as the ‘The Caucasian,’ he observes, ‘to which wo 
young persons which compose the new families belong, is distinguished by the beauty of the 
Vol. II. 440 GO 
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oral which fotms the head ; and it is this one 1 
which has given rise to the most civilised na- 
tions — to those which have generally held the 
rest in subjection. It varies m complexion and j 
in the colour of the hair. 

* The Mongolian is known by his projecting 
cheekbones, flat visage, narrow and oblique 
eyebrows, scanty beard, and olive complexion. 
Great empires have been established by this 
race in China and Japan, and its conquests 
have sometimes extended to this side of the 
Great Desert; but its civilisation has always 
remained stationary. 

The Negro or Ethiopian race is confined 
to the southward of the Atlas chain of moun- 
tains. Its colour is black, its hair crisped, the 
cranium is contracted, and the nose flattened. 
The projecting muzzle and thick lips evidently 
approximate it to the apes. The hordes of 
which it is composed have always continued 
barbarous.' 

To the three primary races characterised by 
Cuvier, Blumenbach adds the Malayan and 
American races. Of the Malays, however, 
Cuvier asks, 1 Can they be clearly distinguished 
from their neighbours on both sides, the Cau- 
casian Indians and the Mongolian Chinese?’ 
And with regard to the Americans, he states, 

‘ They have no precise or constant character 
which can entitle them to be considered as a 
particular race. Their copper-coloured com- 
lexion is not sufficient. Their general black 
air and scanty beard would induce us to ap- 
proximate them to the Mongols, if their de- 
fined features, their nose as projecting as ours, 
their large and open eyes, did not oppose such 
a theory, and correspond with the features of 
the European.’ 

Dr. Prichard, however, considered that there 
are seven classes of nations which may be sepa- 
rated from each other by strongly marked lines. 

The first class corresponds with Cuvier’s 
Caucasian variety, but which Dr. Prichard 
prefers to call Iranian. 

The second^ which he terms Turanian, is 
equivalent to the Mongolian variety. 

The third class are the native American 
races, excluding the Esquimaux and some 
tribes which resemble them more than the 
majority of inhabitants of the New World. 

The fourth class comprises only the Hot- 
tentot and Bushman races. 

A fifth class includes the Negroes. 

The sixth class consists of the Papuans, or 
woolly-haired natives of Polynesia. 

The seventh class includes the Alfourou and 
Australian races. 

The above classification lias not generally 
been adopted. 

A study of the resemblances and differences 
of human speech in various regions and various 
ages, has added much and will contribute more 
to the true knowledge and definition of the 
primitive races of the human species. It has 
already led to the establishment of the follow- 
in,, families of languages : The Samite , to 
which belong the Hebrew, Arabic, Clmldcan, 
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Syrian, Phoenician, and Ethiopian ; the Aryan 
or Indo-European , which includes Sanscrit, 
Persian, Greek, Latin, German, and Celtic ; the 
Monosyllabic languages, as Chinese, Thibetan, 
Birman, Siamese ; the Polysynthttic languages, 
a class including most of the American-Indian 
dialects. The combination of zoological, ana- 
tomical, and glossological characters, is still 
wanting to establish the exact characters and 
limits of the human races. [Anthropology.] 

Manatee or Manatl. A genus of Sire- 
nian Mammalia, in which the molar teeth have 
square crowns marked by two transverse ridges. 
There are no incisors or canines in the adult. 
Species are known from the tropical seas of 
both Africa and America. 

Manby’s Shot. [Life-preserving Ap- 
paratus.] 

Mancblneel (Mancinella, the Spanish 
name). The Hippomanc Mancinella , a tree in- 
habiting the West India islands, and celebrated 
for its poisonous qualities. It is asserted that 
to bleep beneath its shade is fatal ; and that 
the land-crabs found in the groves of man- 
chi need become poisonous from feeding or its 
seeds. Although there is much exaggeration 
in these stories, no doubt exists of the deadly 
effects of manchineel juice when introduced 
into the system. 

Mandnlte. A brown silicate of zinc 
[Smitiisonite] from Mancino, near Leghorn. 

Mandamus (Lat. we enjoin). In Law, a 
prerogative writ, in the form of a command, 
issuing from the Court of King’s Bench, di- 
rected to any person, corporation, or inferior 
court of judicature within the king’s dominions, 
requiring them to perform various duties. It 
is grounded on the suggestion of a party in- 
jured by the acts or omissions of such persons 
or bodies ; and lies, for instance, to compel the 
admission or restoration of a party applying to 
an offico or franchise which has been illegally 
withheld, for the production of public papers, 
to compel the holding of courts, &c. The pro- 
ceedings on mandamus have been remodelled 
by the Common Law Procedure Acts, 1852 & 
1854, so as nearly to rescmblo those on an 
ordinary action. 

Mandarin. The Portuguese term (from 
Port, mandar, Lat. mandare, to command) for 
a member of the official order of nobility in 
China. Mandarins are either civil or military : 
of the former there are nine classes, of the latter 
five. Although the mandarins are inferior in 
dignity to the higher class of nobility, whose 
dignity partakes of a personal character, they 
form the effective ministry and magistracy of 
tlio country. The Chinese equivalent of mart- 
| darin is kouon, which signifies literally ai" ■’ ' 
character. 

Mandats (Fr.). A French govc :.c 
negotiable security, issued for a short time 
(under the Directory) after the withdrawal of 
Assignats [which see], 

Mandeiic Aoid(Ocr. mandel, an almond). 
A white crystalline acid obtained by the action 
of hydrochloric acid on bitter-almond oil. Its 
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chemical formula is C le H 7 0 5 + H0. It has 
also been called Formobenzoilic acid, inasmuch 
as it contains the elements of formic acid and 
hydruret of benzoyle. 

Mandible (Lnt. mandibula, a jaw). In 
Zoology, this term is applied to the lower jaw 
of, mammals, and to both jaws of birds (ex- 
cept by Illiger, who restricts its meaning to the 
lower jaw in this class also). In insects it is 
applied to the upper or anterior pair of jaws. 

Kandlbulatei (Lat. mandibula). The 
name of a grand section of insects, including all 
those which preserve their organs of mastication 
in their last or perfect stage of metamorphosis. 

Mandioo. The American name of a plant, 
otherwise called Cassava , which is cultivated 
within the tropics of America, for the sake of 
the fsecula contained in its stems. It is the 
Manihot utilissima of botanists, formerly called 
latropha Manihot. Tapioca is one of its pro- 
ducts. In its raw state the plant is poisonous ; 
but by tom-faction and washing the faecula is 
rendered harmless. [Manihot.1 

Mandragora (Gr. fiavSpayipas, corrupted 
into the French main de gloire , and the 
English mandrake). The name of a genus 
of Solanacete. M. officinaru/n is a beautiful 
autumn-blooming perennial, with wavy mar- 
gined leaves and deep purple flowers. It has 
a thick fleshy root. The herb mentioned in 
Genesis xxx., which our translation renders 
mandrake, wa9 probably some flower or root 
to which common belief attached value as a 
philter. The mandrake of modern as well as 
< lassical superstition is a herb supposed to have 
a resemblance to the shape of a man. Those 
who tear it from the ground are obliged to do so 
with peculiar ceremonials : shrieks and groans 
are heard to issue from it, which have the power 
of injuring the unwary person who hears them. 
Its favourite habitat was believed to be the 
ground under a gallows on which a criminal 
was hanging. When plucked, it wa9 said to be 
useful in conjurations, for the transformation 
of men or beasts; and was also believed to 
enable the possessor to acquire riches at play, 
and to discover hidden treasures. 

Mandrel (Fr. mandrin). In Mechanics, a 
revolving shank to which turners affix their 
work in a lathe ; it also signifies the part of 
the anvil, or other tool, used by smiths to 
fashion the rough work upon. 

Men drill. A baboon. The name of the 
Catarrhine monkeys of the genus Papio , Cuv. 
They are the largest, most brutal, and ferocious 
of the baboons. The mandrill proper is the 
great blue-faced baboon of our menageries — 
Simta Mormon and Maimon of Liunaeus. It is 
of a greyish brown, inclining to olive above, 
with the cheeks blue and furrowed. The nose 
in the adult male becomes red, and even in- 
clines to a fine scarlet at the end. It is difficult, 
says Cuvier, to imagine ft more hideous or 
extraordinary animal. The male attains the 
size of a man, and is a terror to the negroes of 
Guinea and the other parts of Africa, of which 
this species is a native. 
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Mmm. The general name given by the 
Latins to the spirits of the dead. The word 
means ' the gpod ones,' and recurs in the name 
of Mana, an Italian goddess, and its opposite 
is found in the word immanis. They were 
commonly identified with the lares, and so 
received the name of Dii Manes. In the month 
of February, annually, all the Manes were propi- 
tiated in the Feralia or Parental ia during twelve 
days. The stones in the Homan burial-places, 
and their funereal urns, were generally inscribed 
with the letters D.M,& (Dis Manibus Sacrum). 

Manganese. This name is generally given 
to a black mineral, originally described, in 
the year 1774, by Scheele as a peculiar 
earth, afterwards shown by Gahn to be the 
oxide of a metallic substance which he called 
magnesium. This term, however, having been 
applied to the metallic base of magnesia, the 
word manganese lias been adopted to designate 
the metal ; and the ore above referred to has 
been called black oxide , or peroxide of man - 
ganes". The metal itself has a specific gravity 
of 8 013. It is grey, hard, brittle, and very 
difficult of fusion. The black oxide is largely 
employed as a source of oxygen, and is espe- 
cially important from the use which is made 
of it in the decomposition of hydrochloric 
acid for the production of chlorine. Man- 
ganese has 'the atomic weight 28; and the 
black oxide, being a compound of 1 atom of 
manganese and 2 of oxygen, has the equi- 
valent 44 (28 + 16). There is also a prot- 
oxide of manganese, composed of 28 metal 
+ 8 oxygen, which is the basis of the salts of 
this metaL When hydrate or carbonate of 
potash, or nitre, are fused with peroxide of 
manganese in an open vessel, a dark-coloured 
compound is obtained, long known under the 
name of chameleon mineral , in consequence of 
its yielding in cold water a solution which is at 
first green, then blue, purple, red, brown, and 
ultimately deposits a brown powder, and be- 
comes colourless. This substance contains man- 
ganate of potash . A compound of 1 atom of 
manganese and 3 of oxygen has been called 
manganic acid. In the pink solution, -which 
is produced at once by the action of hot 
water, manganese exists in a higher state of 
oxidation, forming the per -manganic add ; in 
which 2 Atoms of manganese are combined 
with 7 of oxygen. Both these compounds are 
very easy of decomposition, readily yielding 
oxygen to organic matters, and are used as de- 
odorisers and disinfectants. Some of the proto- 
salts of manganese are used in calico-printing 
as the source of brown colours, and occasionally 
as deoxidising agents. Manganese is some- 
times present in steel. 

Manganese Spar. [Rhodonite.] 

Mang-anlte. Grey oxide of manganese. 
The purest and most beautifully crystallised ore 
of manganese, of which it is a hydrated per- 
oxide. It occurs in columnar crystals, which 
are striated vertically and often grouped in 
bundles ; also fibrous and massive, or radiating, 
and granular. 
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Kange (Fr. dimanger, to itch). An erup- 
tive disease which attacks several domestic ani- 
mals, especially the dog. It is said to resemble 
the itch, and, like that disease, to be produced 
by a minute species of acarus which burrows 
beneftth the cuticle. It is stated that the fluid 
discharged from the eruption of mange, in horses 
and dogs, has produced the itch upon the human 
skin. It is produced by confinement, want of 
cleanliness, and bad food. 

Manger* On Shipboard, the space near the 
hawse holes, bounded on the after side by a 
partition across the bows, called the manger 
hoard , to receive any water which may enter 
the hawse holes. This water, instead of being 
allowed to flood the deck, is forced to return 
through the scuppers. 

Mango (mangos marum, in the Tamul lan- 
guage of India). The Mangifera indica, a 
very large fruit tree, inhabiting th# tropical 
parts of Asia, throughout all which it is as 
extensively cultivated as the apple and pear 
are in Europe. Old specimens have been 
seen with a trunk from ten to fifteen feet in 
circumference. The fruit is something like a 
nectarine, but more compressed, longer, and 
more curved. It contains a large stone, covered 
with coarse fibres, which lose themselves in 
the succulent flesh. The wild and inferior 
varieties of this fruit taste so strbngly of tur- 
pentine as to be wholly unfit for use by 
Europeans; but in the fine varieties this 
flavour is replaced by a rich sugary quality, 
which renders it very delicious. In this coun- 
try the mango has rarely ripened its fruit ; but 
it is commonly sold in a pickled state. 

Mangold Wurzel or Mangel Wuriel. 
The root of the Beta vulgaris macrorkisa. It 
is cultivated for the food of cattle, and for its 
caccharine juice. [Beet.] 

Mangonel (Ital. manganella, Gr. giryya- 
vov). An ancient. engine of war, similar to the 
trebuchet. [Thebuchet.] 

Mangooteen. The fruit of the Garcinia 
Mangostana , growing in Java and the Molucca 
Islands ; it is of the size of an orange, and of 
a delicious flavour. 

Mangrove (probably an abbreviation of 
mangle grove, the former beiDg the Malay 
name). A tree inhabiting the shores of the 
tropical parts of the world in either hemi- 
sphere, and well known to navigators on ac- 
count of the dense groves which it forms even 
down into the water itself. It belongs to the 
genus Rhizophora (its name being Rhizophora 
Mangle)^ and is principally remarkable for its 
seeds germinating before they leave the case in 
which they were generated on the branches. 
The young radicle grows downwards through 
the humid air till it reaches the mud, in which 
it fixes itself, and then the leaves and new 
stem unfold at the opposite end. The White 
Mangrove is Laguncularia racemosa , and the 
Black Mangrove Aviccnma tomentosa. 

Mania (Gr.). Madness. It is defined to 
be delirium, un. .‘lull'd by fever. The emo- 
tions arc especially disordered in this form of 
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insanity. Violent expressions of passions attend 
the disease when acute. 

Manlcbeiata. The followers of Manes, an 
Oriental heretic of the 3rd century, who, having 
been ordained a Christian presbyter, attempted 
to effect a combination between Christianity 
and the current philosophical systems of the 
East. He pursued herein the same course with 
the Valentinians, Basilidians, and many others, 
whose leading ideas may be denominated. Gno- 
stic. He maintained a dualism of principles 
governing the world, and a succession of dual- 
isms generated from them, like the Gnostic 
eeons. All things were effected by the combina- 
tion or repulsion of the good and the bad ; men 
had a double soul, good and evil; even their 
bodies were supposed to be formed the upper 
half by God, the lower by the DeviL The Old 
Testament was referred to the inspiration of 
the evil principle, the New to that of the good. 
In the latter, ManeB proposed many alterations, 
and maintained also the authenticity of various 
apocryphal scriptures. A great part of his sys- 
tem re] ated to cosmogony and psychology. Like 
most other Oriental systems, the Manichean 
heresy was celebrated alike for the austerities 
which it enjoined, and for the scandalous ex- 
cesses which Wfere attributed to its most zealous 
votaries. The charge of Manicheism was fre- 
quently brought against the early, reforming 
sects, such as the Albigenses, Waldenses, Pi- 
cards, &c. (Beausobre, Hist. Critique de Mani- 
chte et du Manic heisme, Amst. 1734 ; Gieseler, 
vol. i. 150 (transl.), ii. 151, iii. 340; Milman, 
Hist, of Christianity ii. 322.) 

Manifesto. In Politics, a declaration of 
motives publicly issued by a belligerent state, 
or by a general acting with full powers, pre- 
viously to the commencement of hostilities. 
They are in the form of letters, with a super- 
scription or heading addressed to the public in 
general, and signed with the name of the sove- 
reign who sends them forth. The usage of 
issuing manifestoes is said to date so far back as 
the fourteenth century. The term is probably 
derived from the Latin words manifestum est, 
with which such documents usually commenced. 

Max&iliot (its native name). A genus of 
Euphorbiacca cultivated in tropical America for 
the Mandioc or Cassava root furr ; shed by one 
of its species, M. utilissima. They are shrubby 
plants, with palmatifid leaves, ana fleshy roots, 
from which the Cassava is prepared. [Mandioc.] 

Manipulation. In Chemistry, this term 
embraces the manual and mechanical operations 
of the laboratory ; and in the delicate details of 
analysis, as well as in the exhibition of class 
experiments, great skill and practice in mani- 
pulation are required. The processes of weigh- 
ing, measuring, filtering, distilling, precipi- 
tating, dissolving, using the blowpipe, Ac. all 
come within the meaning of manipulation. 

Manlpulua (Lat,). In Roman Military An- 
tiquities, a subdivision of the cohort ; so called 
from the handful of grass, straw, &c. which 
formed its original standard. A maniple of 
triarii consisted of 60 men, one of hastati and 
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principes of 120, when the number of the 
legion was 300, [Lboion.] 

Kanin. The name of a genus of Edentate 
Mammals, singularly characterised by being 
covered with large, strong, imbricated horny 
scales, like the Lacertine reptiles, w and hence 
commonly called scaly lizards, and figuring in 
old zoological works among that class of animals. 
The manises, or pangolins, are, however, true 
warm-blooded mammals, and rank in the sys- 
tem of Cuvier among the Edentate order ; of 
which they may be regarded as typical forms, 
being destitute of teeth, and provided with 
a tongue of extraordinary length, with as- 
sociated glands for preparing an abundance 
of adhesive mucus. By this organisation 
they are peculiarly adapted to prey on ants, 
termites, &c. ; ana certain of their claws are 
extraordinarily developed, to enable them to 
break through the walls of the habitations of 
these social insects. The manises are confined 
to the warmest regions of Asia and Africa, 
where they play a corresponding part with that 
assigned to the true ant-eaters ( Myrmecophaga ) 
in South America. 

Manl trunk. In Entomology, a term given 
to the anterior segment of the trunk, in which 
the head inosculates, or on which it turns. 

BKanna (the Hebrew form of this word 
is man ; some hold that the Jews adopted the 
Arabic name, while others regard it as an 
Egyptian word). What we now call manna is 
a saccharine substance which exudes from the 
bark of various species of Ash, chiefly Omus 
rotundifolia and europaa, species formerly re- 
ferred to Fraxinus, natives of the south of 
Europe, especially Sicily and Calabria. Manna 
is used in medicine as a mild aperient. It 
differs remarkably from common sugar in not 
being susceptible of vinous fermentation ; so 
that, if mixed with common sugar and yeast, 
and subjected to the process of fermentation, 
the sugar becomes converted into carbonic acid 
and alcohol, but the manna remains unaltered 
in the liquor. When manna is dissolved in 
boiling alcohol, the solution, as it cools, de- 
posits it in flaky and acicular crystals, often 
arranged in concentric groups. Manns, thus 
purified, has been chemically designated by the 
term mannite. Mannite is found in variable 
quantities in a great variety of plants, and is 
a product of the vinous fermentation of sugar. 
The composition of mannite is represented bv 
C 8 H 7 O fl , or (C e H s 0 4 + 2 H 0). 

Manna Croup. The prepared seeds of 
Glycerin fiuilana ; also a granular preparation 
of wheat deprived of bran, used as an article 
of food for children and invalids. 

Mannite. [Manna.] 

Manometer or Manoecope (Or. paris, 
rare , and pirpov, a measure^ or <nco w4w f I view). 
An instrument for measuring the dr 71 s it?/ of 
the air, or rather its elastic force , to which 
the density is proportional. [Pneumatics.] 

Manor (Old Er. manoir, from Lat. manoo, 
I abide). On the introduction of the feudal 
system into England, and the consequent eslab- 
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lishment of the principle that every person, save 
the king, was dependent on a superior, the whole 
country was parcelled out into lordships or 
manors. These divisions have generally, but 
not always, the.same boundaries as the parish, 
single parishes having sometimes two or more 
manors in them. All manors contained, under 
the lord, a number of freeholders owing suit 
and service, a number of nativi or villeins owing 
suit and labour, and a few peasants called 
coterales t who occupied huts with some small 
curtilage or garden annexed. 

The manor court was an invariable accom- 
paniment of the manorial system, and the re- 
cords of these courts formed the evidence for 
which the customs of the manor were main- 
tained. These customs present an infinite va- 
riety, though in consequence of the general 
enfranchisement of copyholds, the modern re- 
presentative of the villein or base tenure, many 
customs have become obsolete. The manor court 
in mediaeval times was the chief police machinery 
of the age. It took cognisance of breaches of the 
peace, and where it had the high jurisdiction, in- 
flicted penalties for felony. It had a coordinate 
jurisdiction with the coroner over fraudulent 
dealers, and exacted fines for violations of the 
assize of bread and beer. The process was 
very simple and effective. The lord of the 
manor presided by his steward, and a jury 
variable in number was elected Sometimes 
the jury chose the seneschal or steward. The 
first business of the jury was to enroll adults, 
if any appeared, in the decenna, or tything, a 
small fine being levied on registration. This 
regulation was part of the old view of 
frankpledge. Then they appointed aletasters, 
who licensed common brewers to broach such 
casks as the tasters declared to be equal to the 
strength or goodness designated by the assize. 
Heavy fines were inflicted on any breach of 
this regulation. Similarly they who sold bread 
contrary to the assize were mulcted. 

The juiy then presented all offenders against 
the peace. The commonest charges, as might 
be expected, were those of injurious language 
and assault. The culprit was said to be placed 
at the mercy of the court, and a Bmall fine was 
levied for the offence. When the offence was 
committed by a married woman, the husband 
was mulcted, and pledges were exacted for pay- 
ment of the fine. 

The proceeds of all fines were paid to the 
lord. As the steward could inflict no penalty 
except on the presentment of the jury, a check 
was put on extortion by the feudal superior, 
and it was the plain interest of the lord to 
levy moderate fines on culprits. As the 
penalties became the property of the lor;l, the 
tenants could not or would not make the sen- 
tences of the court a means for individual 
prosecution, or, at least, of private advantage ; 
while the authority of the court was habitually 
invoked in order to save the tenants from 
dishonest practices, or turbulent and violent 
acts. No manor, however, it appears, could 
take cognisance of any plea involving a 
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tenant^ right to his lands, except, of course, in I 
breaches of fealty. These pleas were reserved 
to the county court, or (when this court became 
obsolete) to the courts at Westminster Hall or 
the justices in eyre. 

Manropea. On Shipboard, the small ropes 
used to assist in passing up and down gang- 
ways, hatchways, & c. 

Manaard Koof. In Architecture, this 
word is applied to a curb roof sufficiently lofty 
to admit of an attic being lodged in it. The 
Mansard roofs are so named after their in- 
ventor, who introduced them in consequence 
of a municipal law fixing the height at which 
the front walls of houses might be built in 
Paris. They are characteristic of the architec- 
ture of the period of Louis XIV. 

Manse (Low Lat. mansus, mansum, a re- 
sidence). The term used in the northern pro- 
vinces of England and in Scotland to express a 
parsonage house. 

Manslaughter. In English Criminal 
Law, this term is defined a ‘ felonious killing 
without malice, before the blood has time to 
cool/ including, in practice, both killing under 
the influence of sudden passion, and also 
killing by careless accident or negligence. It 
is thus distinguished from murder on the one 
hand, and from excusable or justifiable homi- 
cide on the other. The offence is felony, and 
the punishment varies from penal servitude for 
life down to imprisonment or fine of the 
slightest amount, according to the several cir- 
cumstances of what is of necessity a very various 
class of actions. [Homicide ; Murder.] 

Mantelet. [Mantlet.] 

Mantis (Gr. a prophet ; applied by Theo- 
critus, Idyl. x. 18, to the cicada). A Linnaean 
genus of Orthopterous insects, characterised by 
haring the head exposed, and the body narrow 
and elongated; the palpi short, and terminating 
in a point ; the ligula quadriftd ; the tarsi five- 
jointed; and the wings simply plaited longi- 
tudinally, and not ray-wise, like a fan. The 
true mantises — sometimes called praying in- 
sects, on account of the position of the anterior 
pair of legs, which differ from the rest — are 
found only in tropical and temperate climates. 
They are diurnal, and remain almost stationary 
on plants and trees ; frequently resembling, in 
a remarkable degree, their leaves and branches 
in both the form and colour of the wings and 
body, and thus they deceive the smaller insects 
on which they prey. Their eggs are usually 
enclosed in a capsule formed of some glutinous 
substance, which hardens by exposure to the 
air, and is divided internally into several cells. 
It is curious to trace the correspondence with 
the vegetable kingdom already noticed in the 
wings and body continued into the form of the 
egg-capaules, which in many species closely 
resemble a seed receptacle of a plant, pre- 
senting regularly disposed ridges and angles, 
or even being bristled with little spines. The 
female at tactics it by an adhesive secretion 
generally to the stem of a plant. 

A second group of niautiscs, characterised 
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I by haring the anterior legs like the following 
ones, now form a distinct subgenus, Spectrum, 
and are generally called spectre insects. They 
feed exclusively on vegetables, of which they 
singularly resemble the dried twigs. The 
progress of entomology has required further 
subdivision's of both the above groups. 

Mantissa (Lat. addition or overweight). 
The decimal part of a logarithm. In Briggs* 
system the mantissa remains the same, and 
always positive, so long as the number has the 
same significant digits. On this account man- 
tissa alone are registered in tables of common 
logarithms. They differ from the true loga- 
rithms only by positive or negative integere, 
called characteristics, which can be easily sup- 
plied. [Logarithms.] 

Mantle (Lat. mantellum, Fr. mantean). 
In Architecture, the piece lying horizontally 
across from one jamb of a chimney to the other. 

Mantle. In Malacology, the external fold 
of the skin of the molluscs. 

Mantlet (Fr. mantelet). A movable shield 
used as a protection to the sappers in carrying 
a sap towards a besieged place, or to protect the 
gunnel's at an embrasure. Mantlets are made 
proof against the fire of small arms. 

Manual (Lat. manualis, held in the hand), 
A name originally applied to the Roman Catho- 
lic service book, from its convenient size (being 
such as might be carried in the hand) ; but it 
now signifies any work used chiefly for the pur- 
pose of reference. 

Manufacture (Lat. manufactus, made by 
hand). In Political Economy, a term employed 
to denote the processes by which materials, 
already produced by labour, are made to un- 
dergo some change or modification, and there- 
upon become available or more convenient for 
human use. Some of the products of human 
labour, as coal, are immediately useful ; bat by 
far the greater amount of such materials ms are 
intended to supply human wants or demands, 
require beyond the labour needed to produce 
or collect them a further manipulation, in 
order that they may serve the ultimate purpose 
for which they were originally sought. Thus, 
after the labour of the husbandman has been 
devoted to the production of com, the labour 
of the miller and baker are required, that the 
corn be ground, dressed, and made into bread. 
So with the process of mining. The miner 
gathers the ores, or the crude metals of which 
he is in search, in order that the raw material 
may be handed over to the industry of another 
class of workmen, who fashion the produce of 
this ruder labour into the various implements 
which the necessities of civilised societies re- 
quire, or comfort and elegance demand. In 
common language, this secondary labour is 
called manufacture, not indeed with absolute 
correctness, for the agriculturist and the miner 
are effectively manufacturers as well as the 
miller, the baker, the iron-master and the 
smith, but the usage of language gives suffi- 
cient distinctness to tho sense in which the 
term before us is employed. 
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The province of manufacture, therefore, is to 
Bhape or modify materials with a view to the 
developement of those powers or forces which 
they possess, and which are necessary, useful, 
or convenient to mankind. Some materials are 
produced by chemical changes in the constitu- 
tion of objects, and the change necessary for their 
being made available for human use can be 
effected immediately by human labour ; in some 
the change is brought about by natural che- 
mistry, and human labour is employed indi- 
rectly towards their production. For instance, 
iron can be reduced from its ores by processes 
more or less complex, but an organic substance i 
like wheat, wool, or meat, can be produced by j 
natural processes only, chemical skill being 
wholly incompetent to synthesize the elements 
into which these products can be readily ana- 
lysed, and so to produce them indefinitely and 
at pleasure. In these cases, all that human 
labour can effect is to select such localities as 
are fit, or most fit, for production, and to sti- 
mulate the natural process by such aids as 
science or experience have discovered. When 
the material nas been procured by one or the 
other of these methods, it needs, as has been 
said, a farther manipulation to render it useful. 
This process of manufacture is carried on, and 
the labour everted on it is diminished, by the 
application of those principles by which progres- 
sive wealth is conditioned; those, namely, of the 
division of labour, and the economy of forces. 

By the division of labour is meant that con- 
tinual distribution of the various mechanical 
acts which contribute to a single result among 
an increasing number of agents or labourers. 
In order that a material may be rendered suit- 
able for immediate utility or consumption, a 
great number of separate acts must needs be 
performed upon it. When the simplest object 
of common use is examined, it will be found 
that it is the product of a very large amount 
of distinct muscular efforts. A common pin, 
for instance, is a pointed piece of brass wire, 
covered with a thin coating of tin, and furnished 
with a head. Familiar as such an instrument 
is, and obvious as is its construction, it needs, 
in order to be produced, perhaps some fifty 
different acts of labour. The same reman 
would apply in still greater measure to a watch, 
or, as we are told, to a playing card. It will, 
however, he manifest, that if one person had to 
perform all these acts, much time would be 
lost in turning from one act to another ; that 
the dexterity with which one habitual act is 
performed will be much greater than could be 
acquired if the same man had to perform fifty 
or a hundred separate acts ; and that, as some of 
those acts are more difficult than others, there 
would, if the fame person did all, be a great 
loss in the charge of production, because the 
lowest labour would be paid at the same rate 
as the highest. Hence, as every producer 
wishes to produce at the least possible cost, 
or charge, or labour to himself and the eamo 
motive appliro to the employer of a hundred 
or a thousand workmen as to an individual 
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labourer, there is always an increasing ten- 
dency towards splitting up complex operations 
into a a large a number of separate occupations 
as possible, in order that the greatest results 
may be achieved with the least possible labour 
or loss, since all superfluous labour is a waste 
of force, and an economical loss. This collec- 
tion, however, of separate labourers for the 
purpose of producing a joint or common re- 
sult can be effected only by the employment of 
large capital in manufacture, and consequently 
by such arrangements as secure to a moral cer- 
tainty a profit to the person who ventures ou 
such an undertaking. 

The same disposition which underlies all 
economical progress, the wish, namely, to 
achieve the largest possible results with the 
least possible expenditure, leads to that economy 
of forces which is the aim of manufacturing in- 
dustry. It will be manifest that all value is 
achieved by labour exercised upon materials, 
and their qualities, in answer to an effectual 
demand for the produce. But although mus- 
cular and nervous labour, that is, work of the 
hand and brain, are needed to set those forces 
in motion and direct them to the required end, 
still there are natural forces which man may 
appropriate, and by which he can arrive at 
results far more stupendous than could be 
reached by the labour of his single arm, or by 
any human power, however unsparingly com- 
bined or applied. These supplementary forces 
are not only more effective, but they are far 
cheaper. The substitution of animal for human 
labour is a direct economy, the power exercised 
by a horse being far less expensive than the 
same amount of power supplied by a man. Simi- 
larly, and indeed in even mater measure, the 
force of running water is nr more cheaply ap- 
plied than animal labour can be ; and in a foliar 
sense still, the late discovered power of steam 
is generally much less costly, and always much 
more effectual, than the agency of the* natural 
motion of water and air. Hence it is that 
these powers of nature have been, on discovery, 
rendered available for human purposes; and 
hence, also, the energies of systematic discovery 
and careful adaptation axe constantly called 
into activity bv the same disposition to econo- 
mise cost, and to diminish direct human la- 
bour. It is by such means that the p rogress of 
modem society baa been so rapid ; and the fruits 
of research and reason are, it may be fohiy 
predicted, made so secure to the human race, 
that a decline into barbarism, and a lots of 
civilisation, with a r etrog r essio n Such as that 
which ensued on the dewn&U of the Western 
Empire, may be pronounced to be theoretically 
impossible. Modem dvilzsation is ao fenced 
about by the adaptation of natural fiance e , M 
it is not conceivable that any barbaric vigour 
should be able at any time to force its bantam 
And rifle it of its superiority. 

It is Only in modern times that the induc- 
tions of physical science have been rendered 
available for the economical progress of society. 
Aud the reason appears to lie plainly in the 
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fact that modem societies alone have freed 
themselves from the cancer of slavery, Iu 
ancient communities the growth of mechanical 
skill, except to a scanty extent in the arts of 
war, was cheeked by the absence of the motive 
referred to above. There is no impulse towards 
economising labour and supplementing the 
physical energies of man by the appropriation 
of natural forces, when labour is compulsory, 
and its fruits are denied to the persons who 
afford it. Notation, it may be broadly laid 
down, ever made any notable progress in those 
arts which are called generally manufactures, in 
which slavery was encouraged, maintained, or 
even permitted. The existence of this social 
anomaly is an absolute bar to all economical 
advancement. Military science may indeed 
achieve some victories over natural force , and 
appropriate some of those supplementary powers, 
but it does so only partially, and would not at 
all were it not that the duty of public defence 
being confined for obvious reasons to the free 
citizens, the impulse to the economy of labour 
in* this direction does to some extent exist. 
But it has always been found that the progress 
even in this direction is scanty, states in which 
ela\ery prevails having been almost always led 
into the employment of mercenary troops, and 
with this practice necessarily losing the motive 
which, as has been said, is dominant in the 
progress of invention and adaptation, that is, 
economy of labour, of time, and of cost. 

When a nation has no manufactui'es beyond 
those which are absolutely necessary for the sup- 
ply of home wants, the stationary condition is 
soon reached. It seldom happens, howi ver, that 
any country is so situated as to be absolutely 
debarred from any but a purely agricultural 
industry, though it may very well happen that , 
communities may be too eager to enter into 
competition with foreign markets, or to pre- 


modern times so notably the rate of production 
from the soil. A short-sighted policy some- 
times sees profit in dear times, or under a 
temporary scarcity ; but the farmer's trade is 
not in one commodity, but in many, and an in- 
crease in tlie price of one or two among the 
articles which he produces may be, and is, 
often compensated by a great decline in the de- 
mand for other articles. Free trade in corn has 
benefited the agriculturist and the landowner, 
because although one kind of produce has been 
cheapened, a great rise has occurred in the 
price of other agricultural products, and this 
rise, as is well known, has involved a great 
increase in rents. In short, any attempt to argue 
about the relative significance of different kinds 
of labour in the gr^at staples of national in- 
dustry, is equivalent to discussing which of the 
two numbers 5 or 4 contribute most to the 
product 20. 

Some manufactures must always be earned 
on in every country, i. e. those of which the uso 
is universal and the value low, and in which 
the cost of carriage is great and dispropor- 
i tionatc to the intrinsic value of tlu article. 

[ Every community, therefore, carries on an in- 
| dustry in the commoner kinds of pottery, in 
ordinary agricultural implements, and in 6ome 
of the coarser kinds of clothing. But when tiio 
circumstances of any particular community are 
favourable to a branch of industry, the pro- 
duce of such an industry will sooner or later 
become the object of labour in such a commu- 
nity, and can never be advantageously stimu- 
lated by external aid or exceptional support. 

Certain moral conditions must be fulfilled 
before manufactures can be practised advan- 
tageously, or indeed at all. We have already 
adverted to one, the condition, namely, of per- 
sonal freedom in the labourer, and the right 
to appropriate whatever part of the general 


elude supplies from foreign markets, either by ; 
a bounty on their own produce, or by pro- j 
tection to the home manufacturer. There are, 
it may be safely asserted, no natural cireum- , 
stances under which a protective policy entered 
on with a view to originate or sustain a 
domestic manufacture, is not followed by loss | 
and inconvenience to the general interests of 
the community which adopts the restriction or 
tlie stimulant. 

It is too often the case that prejudiced 
parties either ignorantly or maliciously argue 
a diversity of interest between one branch of 
industry, as theMigricultural, and another, the 
manufacturing. The lundlord as letting the 
use of the soil, tlie farmer as selling its pro- 
duce, are as much interested, though indirectly, 
in the ,succcss of manufactures, as tho manu- 
facturer; himself. For, in tho first place, the 
success of any branch of industry implies a 
corresponding increase of purchasers and a 
corresponding power of purenase ; and, in the 
next, the same intelligence which adapts me- 
ohanicftl fbfccs to purely manufacturing pur- 
poses has led to those discoveries which have 
rmolutiyntsed agriculture, and increased in 
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wealth of society tlie demand for his labour 
enables him to obtain. Freedom, indeed, is 
us essential in political economy as it is in 
morals, and the foundations of either science 
arc equally sapped when the freedom of the 
agent is invaded. 

Again, in order that manufactures may 
flourish, security must be .afforded to the pro- 
ducer. It is vain to expect economical progress 
when property is insecure and governments 
are rapacious and negligent. The ravages of 
war are no doubt eminently destructive; but 
no foreign war, and no loss from public ene- 
mies, can equal the mischievous effects induced 
by a profligate, corrupt, or extortionate admi- 
nistration. Asia Minor and Syria, witli tho 
region lying between the two great rivers of 
\Vestem Asia, are now among the most im- 
poverished regions of the earth, though full of 
the relics of an ancient but imperfect civili- 
sation, and through their present desolation 
giving abundant proofs of a vast an<L prosper- 
ous population in bygone times. Tuts solo 
cause of the change is to be found in the 
character of the governments by which these 
regions have been so long afflicted. It is only 
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in degree that all unwise or partial legislation views about the relations of labour and capital 
fails to produce similar effects. The social which tend so much to interfere with the in- 
system of France, and the iniquitous method of dustrial energies of the community. And it 
taxation which preceded the Revolution, en- has been found that educated workmen are not 
ti rely prevented the material progress of that so valuable for the increase of their mechanical 
country. skill, as for the fact that reliance can be placed 

Again, in order that progress be made in on their character, and confidence felt in their 
manufacturing industry, it is essential that the self-respect. 

commercial morality of the trading or pro- It has been stated, that there are few-eoun- 
during class should be unimpeachable and tries in which manufactures of some kind or 
exact. It has not rarely happened that a other cannot be carried on. In order to utilise 
foreign trade has been lost by the shortsighted natural forces, and especially that force which 
dishonesty of manufacturers, and that the has in effect completely changed the process of 
efforts made to extend trade have been neutra- human industry, the power, namely, of steam, 
liscd, from a well-founded impression that the fuel must be cneap and accessible. Coal, the 
manufacturer or merchant is unsafe or fraudu- chief agent in the more important manufac- 
lent. Even if a purchaser were always compe- tures, has a very wide geographical range (few 
tent to pronounce at sight on the soundness of countries, except those in which the geology is 
wares, it is inconvenient to be compelled to do almost entirely of primitive rocks, failing to 
so, and the adoption on the part of the pro- supply it in a greater or leas degree), and the 
ducer of the maxim Caveat emptor , will be list of coal-bearing regions becomes constantly 
found to be rather cunning than wise, and uhi- larger in consequence of geological research, 
mately not even cunning. Even, however, in those countries where coal is 

It is also very necessary that the relations deficient or absent, there are generally abun- 
of labour and capital should be satisfactorily dant metalliferous veins, and therefore a natu- 
balanccd. Both must be sufficiently abundant ral material for human industry. But it is 
in order that manufactures should exist at all, also found that climate has much to do with 
for labour is to be set in motion by capital, particular branches of manufacture. It may 
and capital will not be accumulated, or if accu- be doubted whether machinery such *aa we are 
mulated will be wasted, unless labour in suf- familiar with, could be worked continuously 
ficient quantity be present for its employment or safely in tropical countries. Where the 
Hence any hindrance to the free circulation of temperature is high, it appears that the gear 
labour or capital is a bar to the prosperous de- of delicate machinery gets rapidly out of order; 
velopement of manufacture ; and by parity of and it is by the exceeding delicacy and pre- 
reasoning, distrust on the part of labourer or cision of modem machinery that the great- 
capitalist, or exaction on the part of the former, est triumphs of manufacturing art have been 
will tend to derange these relations, and induce achieved. Even, however, if machinery equally 
an insecurity in the continuance of the industry, available for manufacturing purposes could be 
Ik is said, and probably with justice, that much supplied for regions in which the mean temps- 
of the local distress in certain manufacturing rature is high, there still remains the difficulty 
towns is duo to the habit of irrational and un- of supplying and accommodating labour in sufifi- 
warranted strikes. It is certain that every cient abundance and efficiency, 
capitalist who engages in any manufacturing It has been said that silk dyeing can be can- 
avocation, will take into his profit and loss ac- ried on only under exceptional atmospheric 
count the risk of a compulsory cessation of the conditions, and that no skill in manipulation, 
beneficial employment of his capital, and if the and no chemical art practised by Tfoi glinh «ilk 
evil is perpetual, may cease to employ capital dyers, will enable them to compete successfully 
iu the direction which exposes him to the with the manufacturers of the Bouth of Fr ance 
danger. That an extension of primary educa- where the dearness of the atmosphere and th« 
tion among the mass of the working classes is brightness of the sun give a gloss and OwA 
a powerful contribution to the growth of me- to goods superior to anything which can be 
chanical skill and manufacturing industry, will produced elsewhere. Similarly, the atmospheric 
hardly be denied. The quickhess with which conditions of this country, and ‘ ‘ly the 
an educated person can adapt himself to cir- general humidity of the region in which the great 
cum stances as eompured with one who is de- cotton and woollen manufactures of England are 
ficicntly taught, has been often commented carried on, enable the producer to spin a finer 
on. But it may be urged with great force, and tougher yarn than could bs’-made in any 
that the value of such an education lies rooftpv other country. Spinners from the United 
in the aid which it gives to the possessor States have been astonished at the excellence 
in understanding and improving his own con- of the thread manufactured by their English 
dition, ' than in the special aptitude which rivals, and, despite all possible invention and 
he derives for a vocation the operations of' adaptation, despair of equalling the perfection 
which, by the effect of the division of labour, to which this art is brought. The secret, they 
become more and more definite. The moral find, lies in the climate; and it is asserted, that 
value of education cannot be overrated, and even if the supply of coal should foil, and it 
it is to fhe spread of this education that we lx'camo necessary for this country to import 
must trust for the refutation of those erroneous fuel, England would still be the foremost conn- 
467 
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try in the production of finer cotton and wool- 
len goods. The time is probably far distant 
when the coal of this country will show signs 
of exhaustion, and by that time it is very 
likely that the cost of shipbuilding and freight 
will be so far reduced that coal may be im- 
ported at a comparatively trifling charge from 
the vast fields of Eastern America. 

There is nothing, lastly, which appears at 
present to justify any alarm about the perma- 
nence of the manufacturing eminence of this 
country. The physical conditions which have 
induced the mercantile prosperity of the United 
Kingdom are generally permanent; and even 
those about the duration of which some alarm 
has been expressed, are at present so extensive 
as to make the contingencies contemplated ex- 
ceedingly remote. Nor can it be doubted, that 
many changes are going on in the relations of 
capital and labour, from whose present antago- 
nism some rational fear may be felt ; but this 
conflict will ultimately tend to a more thorough 
harmony between jarring but mutual interests. 
It seems likely that the co-operative principle 
will, not long hence, occupy a very important 
position in manufacturing industry, and that 
a natural solution will be given to the grave 
questions which have latterly assumed so much 
prominence, by the union of rival interests in 
the same individuals. Iu such a case, if com- 
mon integrity pervade these new establish- 
ments, there seems little doubt that greater 
effectiveness will be given to labour, greater 
elasticity to capital, and greater economy 
in production. (Babbage On the Economy 
of Machinery and Manufactures.) [Trades 
Unions; Labour.] 

Manumission or Snflrancliisement 

i but. manumissio). The grant of liberty to a 
lave. Ancient charters containing such grants 
v T ero frequently termed chartat ingenuitatis. 
i ^ee a law of william the Conqueror, Lamb. 
Archai, 126.) The term manumission is derived 
from a practice adopted by the ancient Romans 
in enfranchising their slaves. The master 
seized the hand of the slave, and dismissed him 
with the words, * Hunc hominem liberum esse 
volo.* Among the Romans there were two 
classes of manumission, called perfect and im- 
perfect ; the former of which was effected in 
three different ways. The enfranchisement 
was perfect — 1. Per censum ; by which the 
name of the slave was, at the muster’s request, 
placed in the register of free citizens. 2. Per 
vindictam ; when the slave was led before the 
pretor, and, the master having demanded his 
liberty, that magistrate laid the vindicta (or 
rod of office) on his head, with the words, ‘ Aio 
te liberum esse more quiritium.’ 3. Per testa- 
znentum ; by will. It was imperfect when the 
slave was enfranchised at private entertain- 
ments, of by letter. [Client.] 

Manures (Fr. manceuvrer^Lat. menu 
ope rare, to work With the hand — a derivation 
which seems to recognise the fertilising influence 
of mere tillage operations on the soil, as well 
as of direct additions of fertilising malt r**). 
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Manures are substances added to the soil, with 
a view of accelerating vegetation, and in- 
creasing the production of the crops. Animal, 
vegetable, and mineral substances are used 
for this puipose. Decomposing animal matter 
of any kina forms one of the most powerful 
manures, and in many instances hastens the 
decay and decomposition of inert vegetable g 
matters mixed with it ; as in the mixture of * 
dung and straw which forms the common offal 
of stables. All animal excrements are also 
powerful manures, and, when duly applied to 
the soil, Boon exhibit their influence by the 
luxuriance of the crop. Manures act simply as 
supplying the building material which vege- 
table increase requires. All plants needing 
certain substances in certain quantities for their 
growth, the body which is present in the soil 
in minimo rules the crop, ft is generally the 
case that nitrogenous compounds and phos- 
phoric acid — more rarely potash and lime — are 
the substances thus present in minimo, an 
addition of which, whether in animal or 
vegetable or mineral compounds, to the soil 
is required in order to produce an abundant 
growth. 

In all cases where animal manures are used, 
care should be taken that they are brought into 
action upon the soil as soon as they begin to 
decompose, or as soon as possible afterwards, 
and not suffered to rot, and exhale their best 
constituent parts whilst lying in the farmyard. 
The drainings and to a less extent the exhala- 
tions of a common dung-heap contain its most 
effective ingredients ; and these are often suf- 
fered to go to waste, or to contaminate the air 
and collect in pools of filth. The fresh and 
the old manures of this description are known to 
farmers under the terms long and short dung : 
the advantages and economy of the formt-r, 
when properly applied, cannot be doubted. 
Those animal manures which are slow of de- 
composition are most durable, and the more 
soluble substances are the more rapid in their 
operation. Of the former, one of the best is 
ground bones, which supply phosphorus to tho 
soil and the- crop. Of the latter, dissolved 
bones or super-phosphate of lime may be 
named as quick and efficient in action on 
those crops which require much phosphorus 
during their growth. Vegetable manures are 
often very effective, especially in the case of 
ploughing in a green crop ; and inert vegetable 
substances may be rendered active by mixture 
with those which easily putrefy, or with animal 
matter. Mineral manures act not only by tho 
direct addition of the ingredients needed for the 
food of plants, but also in some cases by their 
causticity, as is the case with quicklime, by 
which they decompose most organic bodies, 
such as roots, fibres, &c., and render them 
soluble and nutritious to the growing crop. 
They are also useful by altering the texture of 
the soil. Thus, sand may be called a manure 
for clayey lands, and elay and loam for those 
th.it are sandy. Upon tile same principle, stiff 
mjiN ' npro\ id by paring and burning. 
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In feet, it is only as supplying what is strictly (a.d. 300) are considered ancient Manuscripts 
speaking mineral food to plants that manures of the early classica l age were written on sheets 
of all unds tend to promote vegetable growth, rolled together. Illuminated manuscript § are 
Animal and vegetable manures do not enter such as are embellished with ornaments, draw- 
plants as such, or as solutions of organic mat- mgs, emblematical figures, &c. illustrative of 
ter. They must be decomposed into their the text. This practice was introduced at a 
original mineral elements, and take the form very early period ; for we find the works of 
of carbonic acid, ammonia, and the various Varro, Pomponius Atticus, and othen adorned 
mineral salts, before they can enter plants at by illuminations. But it was chiefly employed . 
promote their growth. in the office-books of the early Christian 

Maotrbs, Artificial. The artificial ma- church. The colours most employed for this 
nufacture of manure has arisen out of the purpose were cold and azure. Illuminations 
inability of the guano trade to supply the were in a high state of perfection between 
demand for imported fertilisers which its own the fifth and tenth centuries ; after which they 
success had created. Since 1841, when 2,881 seem to have partaken of the barbarism of 
tons of Peruvian guano were brought into the middle ages, which threw their chilling 
Liverpool, and when its wonderful powers as a influence over every form of art. On the re- 
manure were first realised upon a sufficiently vival of the arts in the fifteenth and sixteenth 
large scale to produce conviction in the minds centuries, many excellent performances were 
of formers, there has been almost everywhere produced ; but the art did not take root, and 
a demand for the means of thus adding arti- among the last specimens of illumination exe- 
ficially to the fertility of the fond. But the anted in this country was Cardinal Wolaey’s 
supply of guano, far from being able to meet Lectionary, at Christ Church, Oxford. [Codkx ; 
this increasing demand, haa been falling off. Diplomatics; Palj**bbapht.] 

The average receipts for many years up to 1858 Map (Lat mappa» a dadh). A delineation 
had been 250,000 to 300,000 tons a year, of some portion ox Idle suzfito* of the sphere 
Since then the average supply has not exceeded (terrestrial or celestial) on a plane. Terrestrial 
150,000 tons a year. Owing to this unsatisfied maps are geographic or hydrographic, as they 
demand, there has been a very large mann- denote severally a portion of the fond or of the 
facture of fertilisers which take the place of sea ; the latter, however, are usually called 
guano. Bonedust and mineral phosphates of charts* [Chabt.} A map representing a small 
various kinds, rendered soluble by the addition extent of country is called a tmpegrmpkical 
of one-third their weight of sulphuric acid, am 

nitrate of soda, and sulphate of ammonia, are Tkrrtetrial Map s. — The driest of a terrestrial 

fchr principal ingredients of which « artificial map » to exhibit the boundaries of countries 
manures are made. It is now almost the gene- and the relative positions of their several 
ml practice to use two or three cwta. per acre parte A perfect representation of a country 
of the soluble phosphate, or so-called super- should present alt its parts, not only in their 
phosphate of lime, as a preparation for the true relative positaotift, hut also in their just 
turnip crop ; nor is it unusual to apply one proportions. This may be accurately done on 
cwt or mote per acre of nitrate of soda a globe ; but as the earth's surface is spherical, 
aa a top dressing for the wheat crop. The it is imponihle to represent any considerable 
rale is to apply the nitrogenous manures portion of it on a plane so that the distances 
to cereal and other grasses, phosphatic ma- of places shall retain the same proportions 
nnres to turnips, and alkaline and calcareous which they have on the sphere, and geographers 
manures to leguminous plants, as beans, peas, have accordingly had recourse to various me- 
and clovers. thods of delineation, all of which have their 

Manuscripts (Lat. manu scriptua, written peculiar advantages in particular cases. 
by the hand). literally, writings of any kind. One method is to represent the points and 
whether on paper or any other material, in con- lines of the sphere according to the rules of 
tradistinction to such as are printed. Books perspective, or as they would appear to the 
were generally written upon vellum, after the eye, having some assigned position 1 relatively 
use of papyrus had become obsolete, until the to the sphere and the plane of representation, 
general introduction of paper made from rags, This method gives rise to the different modes 
about the fifteenth century after Christ ; and of projecting the sphere, of which the three 
the finest and whitest vellum is generally indi- principal are the orthographic, the stenographic, 
native of great age in a manuscript. The dear- and the central. The method of projection 
ness of this material gave rise to the practice answers very well when the surface to be re- 
of using old manuscript books on which the presented is small, and the eye is placed pep- 
writing nad been erased [Palxmpsbst], and also pendicularly over it; but when it embraces a 
to that of abbreviations. These were carried considerable portion of the sphere, the parts 
to excess in the twelfth century, and from that near the extremities of the map are much 
time down to a period subsequent to the in- distorted [Projection.] 
vention of printing, they were still in common A second method is to suppose the surface 
use : in Graek printing they were usual until to be represented to be a portion of the surface 
within the last fifty years. Of Latin MSS. of a cone, whose vertex is somewhere in the 
thoee prior to the reign of Charlemagne polar axis produced, and which either touches 
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the sphere at the middle latitude of the surface 
to be represented, or falls within the sphere 
at the middle latitude, and without it at 
the extreme parallels. The conical surface 
is then supposed to be developed on a plane 
(which may be done) ; whence this method is 
called the method of developcment. Of this 
method there are various modifications : as 
that of Murdoch, who supposes the side of the 
cone to be parallel to the tangent of the me- 
ridian at the middle latitude^ but to penetrate 
the surface of the sphere between the middle 
latitude and the extremities of the projected 
arc ; that of De Lisle, who assumed the cone 
such as to intersect the sphere in the two 
parallels equally distant from the extreme and 
middle latitudes; that of Euler, who placed 
the apex of the cone at a determinate distance 
beyond the pole. 

A third method is to lay down the points on 
the map according to some aseumed anathema- 
tical law, the condition to to froMEed being 
thmt the parts of the spherical mnSSaoe to he 1 
re pre se n ted, and their representations on the 
map , shall be simahn* in their twmmTll elements. 
Of such methods Uhe best known is Mercator's 


ChartXwteuSa, however, may he produced also 
by dewelopement), in which the meridian b are 
equidistant parallel straight lines, and the 
parallels of latitude are also straight lines 
perpendicular to the meridians; ibut of which 
the distances from each other increase in, 
going from the equator in such a proportion 
as always to allow the true bearings off places 
from one another. [Mercators Chart.] 
The size of the majp of any given region 
depends upon what m called its scale. In 
England this is expensed by the number of 
miles represented by one inch of the map. 
Thus, our Ordnance maps are six inches and 
one inch to a mile respectively. On the Con- 
tinent, the ratio of the map to the actual area 
is taken, and the scale is represented by a 
fraction, as —1^ &c. 

Celestial Maps . — For the construction of his 
maps of the stars, the astronomer Flamsteed 
adopted the following method : All the parallels 
on the sphere are represented by straight lines, 
and likewise one of the meridians; namely, 
that which passes through the middle of the 
map, as in the annexed diagram. The parallels 
which are all perpendicular to this meridian 
have the same relative lengths as on the sphere, 
and consequently 
the degrees of lon- 
gitude are repre- 
sented in their just 
proportions ; that is, 
are proportional to 
the cosine of the 
latitude. If, there- 
fore, the parallels be each divided into the 
same number of equal parts, a curve line 
drawn through the points of division will re- 

S resent the meridians. By this method any 
l bailee in the direction of the parallels is 
equal to the corresponding distance on the 
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sphere; but it is evident that the map is 
much distorted towards the extremities, in 
consequence of the oblique directions of the 
meridians. Flamsteed's method is sometimes 
used in geography for representing countries 
which lie on both sides of the equator, in which 
case the distortion is less. A modification of 
it, which consists in substituting arcs of circles 
for the curved lines representing the meridians, 
whereby their obliquity is .diminished, is ex- 
tensively employed in the construction of maps. 

For details respecting the general construc- 
tion of maps, we refer the reader to the work 
of Mr. Jamieson on the subject ; Malte Brun’s 
Geography ; Malte Bran's and Balbi’s Systems 
of Geography Abridged ; Murray’s Encyclo- 
pedia of Geography ; De Morgan’s Explanation 
of the Gnorrumio Projection of the Sphere ; and 
particularly the Traitk, de Topographic d?Ar- 
pentage et de Nivellement of Puissant. 

Maple. The popular name of the Acer 
family. The Common Maple is Acer campestre ; 

1 She Norway Maple is Aoer platanoides ; the 
Sugar Maple, Aoer saacharinum* and many 
other species are cultivated as orname ntal trees. 
[Acee.] 

Maranatha (Syr.). A form of anathema- 
tising among the Jews, which was viewed as a 
tremendous denunciation. (1 Cor. xvi 22.) It 
signifies ‘the Lord will come;' i.e. to take 
vengeance. 

Maras ta (after B. Maranti, a Venetian 
physician and botanist). The genus which 
famishes the true Arrowroot of commerce. 
The species are natives of tropical America, 
but are cultivated for the sake of their starch- 
yielding tubers in both the East and West 
Indies and tropical Africa. M. arundinaeea 
especially, and also M. nobilis and M. AUouya, 
are thus grown in the West Indies ; and both 
these and M. ramosissima in the East Indies. 
The fleshy jointed scaly tubers are reduced to 
pulp with water ; the liquor is then strained, 
and the fecula allowed to settle; then again 
washed, and dried. The arrowroot thus ob- 
tained is a pure and nutritious starch. Other 
kinds of arrowroot are furnished by species of 
Canna, Tacca, Curcuma, Manihot, and Arum. 

K&rantaceee (Maranta, one of the genera). 
The nafural order of Endogenous plants, from 
which the most genuine kind of arrowroot is 
prepared. This substance is the starch con- 
tained in the tubers of Maranta arundinaeea, 
and some other species, and of certain kinds of 
Canna . The Marantacee are very nearly the 
same as the Zingiberacea, from which they aiffer 
iq the flowers being more irregular, and the 
anther having but one lobe instead of two. 

Maraschino. [Liqueurs.] 

Marasmus (Gr. yupatriUs, from papalvu, / 
waste away). Emaciation ; atrophy. 

Marawedl. A Spanish coin of Moorish 
origin. At first it was made of gold, and Le 
Blanc states that in 1220 it was worth about 
14s. of our present money. It has now be- 
come a copper coin, worth only 43*272 of an 
English penny. 



MARBLE MARCHES 

(Ft. marbre, Lat. marmor). A for ornamental purposes, but has now gone 
term limited by geologists to the varieties of out of fashion. 

carbona te of lime which have a granular and Marcgravlaoeee (Marcgravia, one of the 
crystalline texture. In sculpture, the term is genera). An unimportant order of hypogynons 
applied to several kinds of stone susceptible of Exogens, belonging to the Guttiferal affiance, 
a good polish. The varieties of it are ex* found in equinoctial America, and remarkable 
tremely numerous. The most valuable sorts chiefly for tneir singular cucullate bracts, 
used >»y the ancients were the PenteUcan, which March (Lat. Martins, the month of Mars). 
w» w kite, and obtained from Mount Pentelicus The first month of the old Roman year, and the 


in Attica: th e. Parian, also called Mar^essian, 
obtained from the ‘island of Paros, which was 
of a creamy or waxy tint, as was that from 
Mount Hymettus, in Attica. Thasos and 
Lesbos also produced white marbles, which 
were in much repute. A place called Lana, in 
Etruria, produced a marble whose whiteness 
exceeded that from Paros ; this is the famous 
Carrara marble of our time. Of the white 
marbles were those from Mount Phelleus ; 
from the neighbourhood of Coralios, in Phrygia ; 
from Cyzicus, in Asia Minor ; and the Marmor 
Phrygium, found near Synnada in Phrygia. 
The black marbles most used were from Tae- 
narus, and the Numidian. The Chium Mar- 
mor, from the island of Chios, was of a dark 
chequered colour. The Obsidianum, procured 
from Ethiopia, was black. The Proconesian 
marble was white with black veins. Mount 
Taygetos afforded the Marmor Laconicum, 
which was green, and is better known by the 
name of Verde Antique. Marmor Libycum 
is the Rosso Antico. A marble of mingled 
green was obtained from Carystus. The Atri- 
cian marble, from Mount Atrax in Thessaly, 
was a mixture of black, white, blue, and green. 
The Tiberian and Augustan marbles were 
green, and brought from Egypt. The Marmor 
Memphites was green, ana is what we call 
serpentine. Corinth produced a yellow marble. 
The Marmor Phengites was white, with yellow 
spots ; the Rhodian was marked with spots of 
a golden colour, and that of Milos yellow 
(Giallo antico). In modern times the quarries 
of Carrara almost supply the world with white 
marble. Of variegated marbles there are many 
sorts found in this country of singular beauty ; 
but they are not adapts! for the sculptor. 
Ireland has supplied some beautiful specimens, 
but no quantity of marble fit for sculpture. 
France, Spain, and Portugal are alljrich in 
marbles adapted for furniture and decoration, 
but not fitted for the sculptor. 

Mare. . The cake or refuse after expressing 
the oil or juice from seeds or fruits, as linseed, 
olives, grapes, apples, * Ac. ; it is sometimes 
used .for feeding cattle, as oilcake, but more 
commonly employed as manure. 

Mareailte or Wntte Zroa Pyrites. A 
bisulphide of iron. The term Marcasite in- 
cludes several varieties of Iron Pyrites, which 
have been named after the forms they present : 
viz. Cellular Pyrites, Cockscomb Pyrites, He- 
patic Pyrites cr Leberkies, Radiated Pyrites, Ac. 

It is used in the manufacture of sulphur, 
sulphuric acid, and sulphate of iroq ; but not 
to so great an extent as the ordinary sulphide. 
It was also formerly employed in jewellery and 
461 


third of the English. (Sir G. C. Lewis On 
the Astronomy of the Ancients, p. 36.) In the 
ecclesiastical calendar used in England till 
the change of style in 1?5&, this was also the 
first month, as it was in the Roman. There is 
an old proverb still prevalent in Scotland, 
which represents March as borrowing three 
days from April, which have thence come to be 
designated the borrowed days. They will be 
found noticed in the Complaints of Scotland. 
Upon this subject D: observes, 

4 Those who are much addicted to superstition 
will neither borrow nor lend on any of these 
days. If any one would propose to borrow of 
them, they would consider it as an evidence 
that the person wished to employ the article for 
the purpose of witchcraft against the lenders.’ 

March. Jn Military language, signifies the 
motion of a body of troops from one place to 
another. It consist* of three cadences: 1. 
slow time, in which seventy-five paces are 
taken in a minute ; 2. quick time, in which 110 
paces are taken in a minute ; 3. double time, 
in which 150 steps are taken in a minute. In 
slow or quick time a pace is 30 inches, in 
double time 36 inches. 

Mabch. In Music, a military air, the ori- 
ginal purpose of which is to regulate the steps 
and to animate the minds of soldiers. The 
march, however, has long been adapted to 
every species of musical instrument, and some 
of the most celebrated compositions of tho 
greatest masters are in this style ; as the March 
of the Priests in Mozart’s Zauber-fiote, the 
Peasants’ March in Weber’s Freischutz, and 
above all Beethoven’s Funeral Marches. A 
march should be always in common time ; but 
no general rules can be laid down for its com- 
position. 

MarriiantiietBB (Marebantia, one of the 
genera). [Hbpaticb.] 

Marches (A-Sax. mearc, a mark or boun- 
dary), The name given to the borders or 
frontiers of any district; but more especially 
applied to the boundaries between England and 
Wales, and England and Scotland. The term is 
found in most of the Teutonic dialecta Several 
titles of dignity both in this and other countries 
derive their origin from their possessors having 
been appointed governors of the marches or 
frontiers of their respective countries ; of these, 
marquis in England and markgraf in Germany 
are the most prominent. The title Earl of 
March, now enjoyed by the Duke of Richmond, 
was originally bestowed on Mortimer, because 
he was the governor or superintendent of the 
Welsh marches. In the middle ages, the name 
marchers was given to the noblemen who lived 



MARCIONITES 

on the marches of Wales and Scotland. Ac- 
cording to Camden they had once their own 
laws, and even the power of life and death 
like petty kings; bat these privileges were 
abolished by Henry VTIL There was formerly 
a court of the marches of Wales in existence, 
where pleas of debt, or damages not above the 
value of 5/., were tried and determined. 

XardoDltM. The followers of Marcion, 
who in the second centuiry adopted the Oriental 
notion of the two conflicting principles, and 
imagined that between them there existed a 
third power, neither wholly good nor evil, the 
Creator of the world and the God of the Jewish 
dispensation. The object of the Good Prin- 
ciple, or Supreme God, is to restrain the am- 
bition of these two powers, which wage a con- 
stant war against each other as well as against 
Himself. For this purpose it was that He sent 
His Son Jesus Christ to destroy the Evil Prin- 
ciple on the one hand, and to counteract and 
coerce the power of the Jewish Deity on the 
other. The Marcionites were a branch of the 
preat Gnostic heresy. Their opinions are found 
in the writings of Irenaeus, Epiphanius, and 
Tertullian against them. 

Marooalans. An early sect of Christians, 
a branch of the Gnostics, who derived their 
name from an Egyptian called Marcus, and 
reputed a magician. (Eusebius, H. Eccl. iv. 11.) 
The Marcosians had a great number of apo- 
cryphal books which they held to be canonical ; 
and many of their fables are still in use and 
credit among the Greek monks. 

Mare'i-tail. The common name of Hip- 
pur ts, a waterside Weed. 

Marekanite. A variety of Pearlstone, 
found at Marekan, in Siberia, in the form of 
small pearl-white spherules, composed of thin 
concentric layers. 

Marfarlo Add (Gr. u&pyapov, a pearl). 
This acid is obtained by the action of potash 
upon cyanide of cetyl. It presents the appear- 
ance of pearly crystalline scales, which melt at 
140°. The name was formerly applied to an 
add obtained by the saponification of several 
oils and fats ; but this latter is now regarded 
as a mixture of stearic and palmitic acids. 

Margarita. A hydrated silicate of alumina, 
lime, and soda, named from its pearly lustre. 

Marjarodlte (Gr. fiipyapov). A hydrated 
variety of Mica, with a pearly lustre ; found, 
amongst other localities, in the granite of the 
soutli-eAst of Ireland. 

Kargin (Fr. marge, Lat. margo, margin is, 
an < dgc orbnnk). In Printing, the arrangement 
of tlie pages in a sheet at proper distances from 
each other, according to the size of the paper ; so 
that when the sheet is printed and folded, the < 
border of white paper round them shall be 
regular and uniform in every leaf of the book. 

Margin of a Conroe. In Architecture, 
that part of the upper side of a course of 
slates which appears uncovered by the next 
superior course. 

Margitea (Gr.). The title of a satirical poem 
numbered among the works of the cyclic poets, 
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and attributed to Homer. (Grote’s History of 
Greece , part i. ch. xxi.) The subject of the poem, 
which has not come aown to us, was the cha- 
racter of a silly empty-headed man (papyirhs). 

Margosa-tree. One of the names of Mdia 
Azadirachta. 

Margrave (Ger. markgraf, count of the 
mark, marsh, or frontier). A title of rank for- 
merly used in Germany, and equivalent to the 
i English marquis. [Mabqubss.] 

Marla Theresa, Order of. A military 
order of Austria, consisting of grand crosses, 
commanders, and knights: founded in 1757. 

Marigold. A name given to various garden 
flowers. The common Marigold is Calendula 
officinalis ; African and French Marigolds are 
species of Tagetes ; and what is called Com 
Marigold is Chrysanthemum segetum. 

Marine Glue. A cement made by dissolv- 
I ing equal parts of shell lac and caoutchouc in 
separate portions of rectified naphtha, and mix- 
ing the warm solutions. 

Marine Metal. An alloy of lead and 
antimony with about two per cent, of mercury, 
introduced in 1833 by Wetterstedt for sheathing 
ships. " 

Marines (Lat. marinus, belonging to the 
sea). A corps of men enlisted to serve as 
soldiers on board ships of war and on shore 
under certain circumstances. They sometimes 
assist, _ particularly in the British service, in 
performing seamen’s duties on board. Marines 
were first embodied in 1664. In 1684 men- 
tion is made of the duke of York’s maritime 
regiment of foot; and in the reign of William 
III. several regiments were placed on the esta- 
blishment : these, however, were subsequently 
disbanded. In the beginning of Queen Anne’s 
reign, six regiments of maritime soldiers were 
raised ; and though these were again disbanded 
in .1749, six years afterwards 130 companies 
were raised on the recommendation of Lord 
Anson, consisting in all of above 5,000 men. 
Since the commencement of the present century 
great additions have been made to this corps ; 

| and at present its strength amounts to 17,000 
men, divided into four divisions (in 116 com- 
panies) of light infantry and one division (in 
! twenty-four companies) of foot artillery. The 
| men are clothed and armed in the same manner 
, as the infantry of the line and artillery respec- 
tively. Commissions in the corps are not ob- 
tainable by purchase; and the officers rise 
I by seniority, in the artillery and infantry rc- 
l spectively, from the rank of second-lieutenant 
to that of general. The staff of the regiment 
| consists of an inspector-general, or deputy adju- 
tant general, and an assistant adjutant general. 
The corps takes military rank between the forty- 
ninth and fiftieth regiments of foot. The officers 
have all army rank ; which may be the same or 
higher than that which they hold in the corps. 

Marlonlte. A variety of hydrated car- 
bonate of zinc, found in Marion county, Ar- 
kansas. 

Marlotte’s Xaw. In Pneumatics, a gene- 
ral property of elastic fluids, namely, that the 
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elasticity op pressure is directly proportional to 
the density ; or, which is *the sa m e thing, in- 
versely proportional to the space which the fluid 
Occupies. [PHBUWATICS.] 

This important relation between the elastic 
force and the density of gaseous matter, ought, 
in justice to the first discoverer, to be called 
Boyle's Law. In a tract published at Oxford 
in 1668, under the title of New Experiments 
touching the Spring and Weight of the Air, 
Boyle announced that the spring — that is 
-to say, the elastic force— of air is directly 
proportional to its compression ; which is 
equivalent to saying, . that the elastic force is 
directly as the density, or inversely as the 
volume, under the same temperature. Boyle's 
experiments were made on atmospheric air 
confined in the closed end of a U-shaped glass 
tube, and compressed by the weight of a 
odiums of mercury. It does not appear that 
he took the precaution to expel the moisture 
from the air, and the greatest pressure he 
applied was only equal to four atmospheres; 
so that it may, perhaps, be said that his expe- 
riments were neither sufficiently accurate nor 
extensive to establish the general law, even in 
respect of atmospheric air, without mentioning 
the other gases. Mariotte’s experiments were 
described in the Memoirs of the Paris Academy 
of Sciences , published about eleven years later, 
namely in 1679, without any reference to 
Boyle’s announcement, which was possibly 
unknown to him ; and as it was through this 
channel that the law became known to the 
continental philosophers, who were the first to 
perceive its importance, they naturally distin- 
guished it by the name of the person whom 
they supposed to be its discoverer. 

The relation in question has recently been 
investigated by M. Magnus of Berlin and M. 
Regnault of Paris, in a series of experiments, 
conducted with the utmost attention to every 
circumstance affecting their accuracy ; and the 
results are interesting. If v denote the 
volume of a gas under the pressure p, and 
v’ its volume under pressure p, then the law 
gives vp=*t/ p\ whatever the pressures may 
be, if the temperature remains unaltered. 
But* on comparing the results of his experi- 
ments, M. Regnault has found that the above 
equation is not strictly true for any gas ; and 
that, assuming ftp v* p' ( 1 + q\ where q is 
a small correction, the value of £ increases 
with the pi . Thus the elastic fdroa of 
atmospheric air at great pressures is slightly 
less than it would be if tne law were strictly 
true. With respect to carbonic acid, the 
deviation is considerably greater. In the 
case of hydrogen the correction q becomes 
negative; so that while air and the other gases 
experimented upon were more compressed than 
they wonld be if the law were exactly followed, 
hydrogen was less compressed, and its com- 
pressibility was found to diminish as the 
pressure increased. But temperature has a 
considerable influence on these results ; and as 
it was found that the deviation from the law 
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diminishes as the temperature is lnrreased, 
M. Regnault concludes that the ltnr is only 
rigorously true when the gases are infinitely 
dilated, and that it becomes less and less 
exact in proportion as they are in a state of 
greater condensation. (Mbnoires de P Institute 
tome xxL) 

Maritime Law. The law relating to 
harbours, ships, and sailors. It forms an im- 
portant branch of the commercial law of all 
trading nations, and embraces an infinite va- 
riety of subjects, most of which have been de- 
fined under their respective heads. The most 
celebrated codes of maritime law have been: 
in ancient times, that of Rhodes ; in modem 
times, the Consolato del Mare , a compilation 
supposed to have been framed at Barcelona as 
early as the ninth ' century ; the laws of the 
Isle of Oleron, in the time of Richard I. of 
England ; the laws of Wisby in the island of 
Gothland, to which some northern jurists have 
assigned an earlier origin than the laws of 
Oleron, but which there can be little doubt 
were merely a compilation from those above 
specified. But by fir the most complete and 
well-digested system of maritime jurispru- 
dence that has ever appeared is comprised in 
the Ordonnance de la Marine , issued by Louis 
XIV. in 1681, by which maritime law was 
elevated to the rank of a regular system, and 
which has formed the basis of many of the sub- 
sequent decisions of English, American, and 
other foreign courts. This excellent cocfe was 
compiled under the direction of Colbert, by 
men of great talent and learning, after a 
careful revision of all the ancient sea laws of 
France and other countries, and upon consulta- 
tion with the different parliaments, the courts 
of admiralty, and the chambers of commerce 
of the different towns. It combines whatever 
experience and the wisdom of ages had shown 
to be best in the Roman laws, and in the in- 
stitutions of the modern maritime states of 
Europe. The edition of it, with a commentary, 
by Valior (La Rochelle 1766) is a standard 
work. In the preface to his treatise on the 
Law of Shipping ( of which the edition by the 

S ' Mr. Justice Shoe, 1866, forms the best 
compendium on the subject) Lord Ten- 
ays, * If the reader should be offended 
at the frequent references to this ordinance, I 
must request him to recollect that those refer- 
ences are made to the maritime code of a great 
commercial nation, which has attributed much 
of its national prosperity to that code — a code 
composed in the reign of a politic prince; under 
the auspices of a wise and enlightened mini- 
ster; by laborious and learned persons, who 
selected the most valuable principles of all the 
maritime laws then existing; and which, in 
matter, method, and style; is one of the most 
finished acts of legislation that ever was pro- 
mulgated.’ [Admiralty, Court or.] In ad- 
dition to the well-known English work above 
cited, may be mentioned Ortolan, Eigles Inter - 
nationalee de la Mer , 1845. A very important 
addition to the public law on this sutyect, bind- 
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ing at least on those powers which were parties | 
to it, was made by the * Declaration respecting 
Maritime Law* of, the congress at Paris, 1866, 
by which privateering was abolished, the neu- 
tral flag admitted to cover enemy’s goods, Ac. 
It is printed in the Appendix to Phillimore’s 
International Law, vol. liL 

Marjoram. One of the aromatic herbs 
cultivated for culinary use. There are two 
principal sorts used, Winter Marjoram, Origa- 
num heracleoticum, and Sweet or Knotted Mar- 
joram, Origanum Majorana. 

Mark. An old coin current in England 
and Scotland, valued 13s. 4 d. A piece of 
money so called is at present used in Ham- 
burg ; it is equal to Is. 4 d. sterling. 

Mark, Order of It A Venetian order of 
knighthood; St. Mark the Evangelist having 
been the patron of that republic. 

Market. [Trade, Home.] 

Marking Ink. [Ink.] 

Marking Brut. In Botany, the seed or 
nut of the Simicarpus Anacurdittm , a tropical 
tree, related to the cashew nut. It derives its 
name from the fact that the juice contained in 
its fruits stains linen of a deep and indelible 
black colour.. 

Marl (Dutch marghel, from margh, marrow. 
whence marghelen, to fatten land). Marl is a 
mixture of carbonate of lime and clay in various 
proportions, and of different degrees of com- 
pactness and friability. In some marls tbe 
proportion of clay is small, in which case it 
nets on soils much in the same manner as 
chalk ; but where clay is the predominant in- 
gredient, it acts principally by altering the 
texture of the Boil. Hence sandy soils are 
improved by marl, in consequence of its in- 
creasing their compactness and capacity for 
retaining moisture ; while argillaceous marls 
applied to clays are of little or no use. From 
these long-established facts has arisen the old 
adage — 

Who marls sand shall buy the land, 

Who marls day throws all away. 

Marl is found in almost every country ; not 
like limestone, in protruding rocks, but (from 
its friable nature, which causes it to moulder 
down into a comparatively earthy mass) under 
or near the surface of the soil, whence it is dug 
out and spread on the surface. Hence, while 
limestone is quarried, chalk and marl are dug 
out of pits. Marl has been in use in Europe 
since the time of the Romans. It is very 
generally used as a manure in France and 
Germany. In England it is most used in 
Norfolk. 

Marling Spike. An iron bolt or pin, 
tapering to a point, for opening the strands of 
rope preparatory to splicing. 

Marmatftte. A variety of Blende in which 
iron, and sometimes cadmium, takes the place 
of a part of the zinc. It is found at Marmato, 
in South America. 

Marmoitte (Gr. fiapualpw, to shine), A 
foliated variety of Serpentine from Hoboken 
in New Jersey. 
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Marmoratum (Lat.). In Architecture, a 
! cement formed of a mixture of powdered lime 
1 and marble. 

Mannose. The Didelphit murina of 
Linnseus, a small species of opossum, in which 
the marsupial pouch is suppressed, being re- 
presented by two folds of the abdominal in- 
tegument. 

Marmoset. A name frequently applied 
to the Ouistiti (Hapates Jacchus\ and to other « 
allied species of South American monkeys. 

Marmot (Fr.). The Rodent animal so 
called is the type of a genus ( Arctomys ) nearly 
allied to the squirrels, being characterised by 
having five molar teeth on each side of the 
upper and four on onch side of the lower jaw, 
all bristled with points, and indicative of a 
somewhat mixed diet. The marmots, however, 
in their general form are nearly the reverse of 
the squirrels, being heavy, with short legs, a 
middle-sized or short tail, and a laige flat head. 
They pass the winter in a state of torpor, con- 
cealed in deep holes, the entrance of which 
they close with a heap of dried grass. They 
are mi tin s of Europe and North America,' live 
in societies, and are easily tamed. 

Maronites. The followers of Maro, in- 
habitants of the mountains Libanus and Anti- 
libanus in Syria, who adopted in the seventh 
century the opinions of the Monothelites. 
They continued to form a separate sect until 
the twelfth century, when they became recon- 
ciled to the see of Rome. The Maronite 
writers, however, have always maintained their 
freedom from the errors imputed to them, and 
declare themselves to have been uniformly 
attached to the doctrines of the Catholic church. 
[Monothehtes. ] 

Maroons (supposed to be derived from a 
word used in Spanish America, signifying hog- 
hunter 8). A name given in Jamaica to run- 
away negroes. When Jamaica was conquered 
from the Spaniards, a number of negroes, 
abandoned by their former masters, occupied 
some of the mountainous parts of the island, 
and caused great trouble to the colonists. 
About 1730 they became extremely formidable, 
but after a war of eight years they at length 
submitted to a capitulation, by which they were 
allowed to retain their free settlements in the 
heart of the island. In 1796 a portion of 
them again rose in arms, but frere speedily 
put down, and transported to a new settle- 
ment in Nova Scotia. (Dallas’s History of the 
Maroons .) 

Marque, letter of. A commission 
granted in time of war to a private person 
commanding a vessel to cruise at sea and make 
prize of the enemy’s ships and merchandise ; 
the ship so commissioned is sometimes called 
by the same name. (Reprisals.] The word 
is derived from mark (Ger. frontier ), as being 
a right of capturing property beyond tbe limits 
or frontiers of another prince. 

Marquess. A title of dignity in Eng- 
land, France, and Italy, next in rank to 
that of duke. [Marches.] It is of German 
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origin ; thole military chieftains in the Teutonic ceding the granting of the license. The 
kingdoms and empires which arose on the fall affidavit must also declare that there is no 
of the Western empire, who were intrusted impediment of kindred or alliance, nor any 
with the defence of districts on the frontiers, other lawful cause of hindrance, 
having been styled mark-grafen , margraves , By the Marriage Act 6 & 7 Wm. IV. c. 85 

counts of the marches or frontiers (in Latin, (amended by several subsequent Aets) a super- 
marchiones). Many of these officers were intendent registrar of marriages was appointed, 
appointed by Charlemagne, although he was who is required to register marriages, and etu- 
not, probably, the first creator* of the office, powered to give licenses, &c., either himself or 
According fo the ordinary course of the deve* by inferior registrars. Places of worship, cor- 
lopement of feudal institutions, these chiefs, tilled according to law, may be registered for 
from military governors appointed for life, the solemnisation of marriages, or they may be 
became territorial potentates, holding their celebrated before the superintendent registrar 
lands by hereditary right; and, on the decay himself; thus entirely removing the contract 
of that system, this honour, like others, became from ecclesiastical control But all parties may, 
merely titular. In England, the first marquess if they please, still marry in the parish church, 
was Robert de Vere, earl of Oxford, created A complete registration of marriages is pro- 
by Richard II., in 1387, marquess of Dublin vided by the same Acts. 

for life. The next creation was of John de A special license dispenses with all restric- 
Beaufort, earl of Somerset, raised to the rank tions as to time and place of marriage. By a 
of marquess in 1397, which dignity he after- regulation of Archbishop Seeker it is not to be 
wards refused to bear, as a strange and novel granted except to persons of a specified rank ; 
one. (Nicolas, Introduction to the Peerage , but in practice the privilege is extended as a 

lxxvi.) After that period the title fell into matter of favour. 

disuse until the reign of Edward VI. The power of parents and guardians, in 

Marquetry (Fr. marqueterie). In Archi- restricting the marriage of minors under their 
tecture, inlaid work consisting of different tutelage, is now confined within the following 
pieces of many-coloured woods glued on to a limits. 'The publication of banns is void, if 
ground usually of oak or fir, well dried and the parent or guardian of either party declare, 
seasoned, which, to prevent casting or warping, or cause to be declared, their dissent in public 
is composed of several thicknesses. The early at the time of the proclamation. In case of 
Italian builders used marquetry in cabinet marriage of a minor by license, the father or 
work; and John of Vienna, and others of his guardian, or if none, the mother or the guardian 

E eriod, by its means represented figures and appointed by the Court of Chancery, must give 
indsc^pes ; but in the present day it is chiefly consent, and such consent must be notified in 
confined to the ornamentation of floors, in the affidavit on application for the license. If 
which the various pieces of wood are usually consent be unreasonably withheld, the only 
disposed in regular geometrical figures, and are resource of lovers against the flinty hearts of 
rarely of more than three or four species. parents or guardians is by petition to the lord 

Marriage, law of, in England. Previous chancellor, who may, if he please, interpose his 
to the passing of the first Marriage Act in 1754, judicial authority in favour of their union, 
the law of England was governed by the canon Marriages are void if solemnised in a wrong 
law; and, consequently, an agreement to marry, name. They are also void where there is a 
followed by consummation, formed, as it now prior existing marriage, and in case of lunacy 
forms in Scotland, a sufficient union. That or incapacity, or of relationship wijthin the 
statute first rendered necessary the preliminaries prohibited degrees. 

of the publication of banns, or the obtaining a Proof of a marriage is by the evidence of a 
license. It was amended by 4 Geo. IV. c. 17. party who was present at the celebration; or 
But that Act imposed so many additional re- by production of the parish register, and show- 
strictions on parties wishing to become bus- ing the identity of the parties, 
band and wife, that it was found necessary to Marriage is voidable by legal proceeding, 
repeal it in all haste, and another statute was where such marriage lias been contracted under 
passed (4 Geo. IV. c. 76), by which English a canonical impediment, such as bodily inca- 
marriages were next regulated. parity of either of the parties. Marriages 

By this Art the banns of marriage are to be solemnised by force are also voidable, and such 
published three Sundays in a parish church, or as are contracted in error under certain cir- 
public chapel of the Establishment, in the parish cumstances. A voidable marriage is good to 
wherein both, or the parish wherein each, of all intents until rendered void by a sentence 
the parties dwell. A license is a dispensation of the court. 

by virtue of which marriage may be solemnised Other matrimonial causes are— 1. Jactitation 
without Ihe publication of banns. It is granted of marriage. When one party gives out or re- 
by surrogates , or persons having authority from ports that he or she is legally married to another, 
the bishop No license can now be obtained, the person injured may obtain a decree con- 
unless upon affidavit that the parish or district demning the other to silence , with the costs of 
in which the marriage is to be solemnised has the proceeding ; and unless the defendant proves 
been the usual place of residence of one of marriage, silence is enjoined, which is the only 
the parties for fifteen days immediately pro- remedy the matrimonial court can give. 
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The Bodssiastical Courts had until 1857 the As to real property. If the wife is 
cognisance of matrimonial, causes* But in seised of lands or tenements in an estate of 
that year, by the Act 20 & 21 Viet <*. 85, their inheritance, and dies haying had. issue bom 
jurisdiction in this respect was entirely abro living, the husband is entitled to the lands- or 
gated, except for the purpose of granting tenements for his life, being tenant as it is 
marriage licenses : and was transferred to a termed, by the curtesy of England ; and this, 
new Court of Record, entitled the Court for whether the lands be held by a legal or equitable 
Divorce and Matrimonial Causes. At the same title. 

Urns very important chaises in the law itself, Dower is now, since the statute 3 & 4 Wm. IV. 

as regards these proceedings, were effected. c. 105, the wife’s right to one third part, for 
The powers of this court now extend to — life, of all estates of inheritance which her 

1. Decrees establishing the nullity of mar- husband dies solely entitled to in possession. It 
riages contracted under legal impediment. formerly attached to all estates of inheritance 

2. In suits of jactitation of marriage : that of which he was at any time possessed, so that 

is, where one party falsely asserts that he or he could not defeat her title by alienation, but 
$be is married to the other. to legal estates only. Since the 1st January, 

3. Sentences of judicial separation : which 1834, the period at which the above-mentioned 

have the effect of what under the former law Act came into operation, equitable estates are 
was termed a divorce d mensd et thoro : and also subject to it. It has long been customary 
may be obtained by either party on the ground to bar this right to dower by various compli- 
of adultery, or cruelty, or desertion without cated processes, which the law has permitted 
cause for two years. to defeat the wife’s claim ; and especially by 

4. Dissolution of marriage : which may be settlements before marriage, giving a jointure 
obtained on the suit of the husband for the or provision in lieu of dower. It may now be 
wife’s adultery, and on the suit of the wife for barred by the husband’s alienation in his life- 
adultery and cruelty, or adultery with incest or time ; or by his will ; or by a declaration in the 
certain other aggravations. Until 1857 divorce deed of conveyance of the land to the husband. 
4 vinculo had been legally unknown in England, Anciently a feme covert could only alienate real 
as it is in countries governed by the maxims property by the public solemnity of a fine; but 
of the canon law, and could only be obtained now she may do this by a deed executed after 
through the medium of a special Act of Parlia- her examination by commissioners, to show 
ment. In that year, by the Act 20 & 21 Viet, that no control is exercised by tbe husband. 

c. 85, it was for the first time rendered gene- As to personalty : all the personal property 
rally lawful. At the same time, the old action to which a woman is entitled vests in her 
for damages for criminal conversation was abo- husband by marriage. Her chattels real , that 
lished; but the husband may still claim damages is, leasehold property for a term of years, 
from the adulterer, either in his petition for di- will revert to her if she survive him ; and 
vorce or separation, or by a distinct proceeding, although the husband may alienate them in 
6. A suit for restitution of coiyugal rights is his lifetime, he cannot dispose of them by 
to compel mutual cohabitation. It is doubt- will. But should he survive her, they are 
fhl whether any deed of separation, or anything his absolutely. Her chattels personal — money 
short of a sentence by the court, can bar the and goods — are his without restriction, to give 
complainant of his or her right to promote this or bequeath as he pleases even in her lifetime, 
suit ; but cruelty or adultery may be pleaded Her choscs in action (that is, property of which 
in reply, as constituting >lawful grounds for there is no immediate occupation, as debts due 
separation. to her, money in the funds, &a) are the hus- 

6. Alimony is that legal proportion of the band’s property conditionally, that is, if he 
husband's estate which, by the decree of the reduce them into possession by exercising his 
ecclesiastical court* is allotted to the wife for rights over them during her life. If not, they 
her maintenance during the pendency of a suit survive to her absolutely ; and should she die 
between them ; or after a sentence of divorce first, he only takes them as her administrator, 
4 mensA et thoro by reason of the cruelty or which he is by right. Any property, however, 
adultexy of the husband, the permanent al- whether real or personal, may be given to a 
lowance to be paid to the wife during their woman for her separate use, which will ex- 
separation. The quantum of alimony is de- elude the husband’s right, and she may be 
ciaedby the court on consideration of the whole restrained from alienating the property during 
circumstances of the case: e.g. a third or a coverture. 

moiety of the husband’s property. If the husband die intestate, the wife is en- 

# Marriage , its Effect on Property. — The con- titled to half his personal property if there be 
sideration of the legal effect produced by no issue, and to one-third if there be issue, 
marriage, on the property of the parties con- The husband is liable for all his wife’s debts 
tractiug it divides itself into — and engagements made while unmarried ; but 

The law of hu sband and wife: 1. As it re- not for such as she may have contracted during 
specie property acquired by either before or a former marriage. But he is released from 
after marriage. . his liability by her decease ; and if he die first, 

2. Ai its dispositions are affected by sepa- she only is responsible. For debts contracted 
Tatkm or divorce. 1 by the wife during marriage the husband is not 
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liable unless they have been contracted with lost if the wife elopes and liras in adultery, 
his consent, express or implied ; and this im- or is attainted of treason or felony. Under the 
plied assent gives rise, as may well be supposed, recent Acts of Parliament regelating divorce, 
to numberless questions in courts of law. the court has large power, both in cases of dir 

As to the acts of husband and wife before vorce & vinculo ana of judicial separation, to 
marriage. Since 1837 (1 Viet c. 26), • Every make such orders respecting the property of 
will made by a. man or woman is revoked by the parties, eycn though in settlement, as may 
his or her subsequent marriage/ except in be thought expedient for the benefit .of the 
certain peculiar cases where made under a ' children and of the parties themselves. On 
power of appointment. judicial separation obtained by a wife on ac- 

M&rriage settlements are contrivances to count of tne misconduct of the husband, she 
modify the effects which would be produced by is entitled to alimony out of the husband’s 
the mere act of law on the rights of the respec- property [see above]. 

tive parties ; and also to insure a provision for lastly, as to criminal law : bigamy, or poly- 
issue. It is usual to vest the property of both gamy is a felonious offence, punishable by penal 
parties in trustees ; generally for the benefit of servitude ; and is now (since the statute 9 Geo. 
the husband during their joint lives, then for XV. c. 31) equally punishable, although the 
the benefit of the survivor, after his or her death second marriage took place out of the juris- 
for the benefit of the children, in such propor- diction of English law. 

tions as the nature of the property or circum- A wife committing any felony, except murder 
stances of the family may dictate. But it is usual or manslaughter, in company with her husband, 
to give authority to the parents by means of a is not responsible for the offence ; but she is 
power to vary the children’s relative proportions, indictable for high treason so committed. 

A jointure, although, in the strict sense of the Absence of Husband or Wife for a period of 
word, a joint estate to husband and wife, is seven years is allowed by 24 & 26 Viet c. 100, 
in practice usually a rent charge to the wife, s. 67, as an exemption from the penal eonse- 
secured on land, to take effect immediately on quences of bigamy. 

the husband’s death, and to secure a competent Marriage, Law of, Foreign. By the law 
provision for her during her life at least ; it is of Scotland, marriages merely contracted by 
usually provided by settlement, and bars dower, declaration, acknowledgement, or before wit- 
Pin-money is an annual income settled before nesses, are held valid. By that of France, and 
marriage by the husband on the intended wife all countries in which French jurisprudence is 
for her personal expenses. established, marriage is a civu contract only. 

But in other caseB, and especially when the regulated by articles 144 and following of the 
casualties of a trade render it desirable to Code Civil. It cannot be contracted by a male 
secure a certain protection, it is very common before eighteen, or by a female before fifteen. The 
to give the first life interest in the settled consent of the father and mother (if dissentient, 
^property, or part of it, to the wife for her the father overruling) is required until twenty- 
separate and inalienable use, free from the five and twenty-one respectively; and until 
debts or control of the husband. Where be- thirty and twenty-five this consent must still 
quests are made to a married woman for her be applied for, although marriage celebrated 
separate use, and no trustees are named to pro- without it is not void. Marriages within pro- 
tect them, a court of equity will consider her hibited degrees are absolutely nulL But mar- 
husband a trustee for her. She may sue him, riages in other respects contrary to the law are 
or any other person, in those courts, in respect annullable on application of the proper parties, 
of such property. Her savings out of it are Dissolution of marriage can only arise by 
likewise hers in separate right death, natural or civil, that is by way of legal 

A married woman has also a claim, in a court punishment Divorce is altogether illegal, 
of equity, to a provision out of her own property having been introduced into the law only in 
in several cases, especially where the husband 1792, and expunged from it in 1816. 
deserts or ill-treats her, or where, being a ward In the United States of America, marriage is 
of chancery, she is clandestinely married ; and likewise a civil contract only, but it is regulated 
recent legislation has given her in many in- by the laws of each state respectively, 
stances a more summary remedy in sugh cases. The question of the validity in one country of 
A husband is not held liable for debts contracted marriages good according to the laws of another, 
by his wife, even for necessaries, if he have is one of the most complicated, it may be added, 
turned her out of doors for adultery ; or if, after one of the moet^ unsettled, width remains in 
being turned out, she commit adultery; or if international jurisprudence. If married citizen* 
she depart from him without his consent ; or if of one country transfer their domicile to an- 
she elope with am adulterer ; or if the husband other, their marriages are, of course, valid in the 
and wife separate by mutual agreement, in cases country of their adoption, whether in accord- 
where the wife has separate means, or is pro- anceor not with the law thereof. But when the 
Tided for by separate maintenance. As to the citizens of one country marry in another country, 
effect of divorce or separation on property : the questions of great difficulty, and which, aa baa 
sentence of a court pronouncing a marriage been said, no general agreement of jurisprudence 
void ab initio destroys the husband’s rights has settled, are apt to arise; and 'these are still 
over the property of the wife. And dower Js< further complicated when the parties contracting 
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marriage are of different nationalities. As a 
general rule, marriage, like other contracts, is 
to be judged of by the lex loci. Consequently 
two English subjects marrying in France, 
according to the formalities of French law,' 
contract a marriage valid in England. On this 
principle, the so-called Gretna Green marriages 
by English persons in Scotland were valid until i 
checked by Act of Parliament in 1856. But, 
in the language of Mr. Stoiy, 'the most 
prominent* if not the only known, exceptions 
to this rule are those involving polygamy and 
incest ; those positively prohibited by the public 
law of a country from motives of policy \ and 
those celebrated in foreign countries by subjects 
entitling themselves under special circumstances 
to the benefit of the law of their own country.' 
(On the Conflict of Laws , ch. v.) On this 
principle it has been recently decided, though 
not without considerable question, that a mar- 
riage by ah Englishman with his deceased 
wife's sister, contracted in Germany, where such 
marriage is lawful, is invalid here. French 
jurisprudence, it may be added, appears to be 
more jealous of the maintenance of its own 
special marriage law in the case of marriages 
contracted by Frenchmen in foreign countries, 
than is our own. 

Marrow* Vegetable. A variety of Cu- 
curbita ovifera, cultivated for the sake of its 
fruits, which in the young state form a delicate 
esculent 

Marrubium. The genus of Labiate plants 
which includes the Horqhound, an erect branch- 
ing greyish-lookingherb, with roundish wrinkled 
leaves, and whitish flowers crowded in the 
axils. It is found wild in this country, as well 
as throughout Northern Asia and Europe, and 
has bitter tonic properties. It is a favourite 
domestic remedy in chest complaints. 

Mars (Lat). In the Solar System, one of 
the old planets, and the fourth in the order of 
distance- from the sun. The mean distance of 
Mars from the sun is 1*5236923, the mean 
distance of the earth from the sun being 1 : 
it is, consequently, about 142 ,000,000 miles 
distant from the sun. Mars performs his mean 
sidereal revolution in 686*979 mean solar days, 
and his synodical revolution (that is, his re- 
turn to the same position in respect of the 
earth and sun) in 779*82 days. His orbit at 
the beginning of the. present century was in- 
clined to the ecliptic in an angle of 1° 51' 6" ; 
and its eccentricity is *093311. His apparent 
diameter varies from 3*6" at his greatest, to 
18*28" at his least, distance from the earth. 
At his mean distance the apparent diameter is 
6*29". The diameter of the blanet (in which 
the ellipticityis extremely small) is 4,113 miles. 
Mars has a rotation about his axis which is 
performed in 24 h. 39 m. 22*62 sec., according 
to the latest researches. The inclination of 
the axis to the ecliptic is 28° 61' ; the longitude 
of the pole of the planet being 349° 1'. 

In consequence of the position of Mars in 
the system, and his eccentric orbit* be is some- 
times so near to us that it is possible by means 
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of powerful instruments to scrutinise his surface 
rather closely ; and it is not too much to say 
that at the present time materials exist for the 
construction of a map of the equatorial and 
southern parts of the planet, which shall show 
the position and outlines of the continents and 
seas with some degree of accuracy. As the 
north pole of the planet is tipped away from us 
when most favourable oppositions occur, so much 
cannot be said for the northern hemisphere. * 
To the other points of interest furnished by 
the planet must be added that of resemblance 
to our earth. That it has land and water, 
winter snows, summer thaws, and wind-borne 
clouds, has now been placed’ beyond all doubt, 
and it has been shown that its extreme tem- 
peratures are probably not far different from 
our own. The water shows itself in the telescope 
by a greenish tint, while sometimes the land 
appears red, and on this account it was once 
supposed that something like a red sandstone 
formation had a large developement in our sister 
planet ; but close observation in 1862 led one 
of the observers to surmise that this red colour 
might be due to the absorption of the planet’s 
atmosphere. This suggestion has since been 
confirmed by means of spectrum analysis. The 
dazzling brilliancy of the polar snows (which 
are not always concentric to the pole of rota- 
tion) when observed near the limb of the 
planet is such that by an effect of irradiation 
they appear to project beyond it. The rate at 
which the snow melts is sometimes extremely 
rapid, and as a result the snow cap is reduced 
at a period equivalent to our July to an ex- 
tremely small patch lying very near the pole. 
Some recently published drawings of the planet 
by Lord Rosse and another observer will be 
found in the last volume of the Memoirs of 
the Royal Astronomical Society . 

Mara or Mavon. An ancient Latin 
god, early identified with the Greek Ar£s, but 
essentially distinct in conception from the idea 
of that god. [Anns.] The Sabine and Oscan form 
of the word was Mamers, and Mars itself is 
contracted from Mavors or Mayers. At Rome 
he was honoured as the progenitor of Romulus, 
the founder of the city, of which he was held 
to be the protector; and in his honour the 
Latin hosbandmen used to offer up a sacrifice, 
called suovetaurilia. [Lustbatio.I The priests 
of Mars were called salii, and to tneir care was 
intrusted the sacred shield (ancile) which was 
■aid to bare fallen from heaven during the 
reign of Numa. [Ancilb ; Salii ; Thor.] 
Marseillaise Hymn. The origin of this 
song, which has played so important a part in 
the revolutions not only of France but of other 
continental states, was long involved in ob- 
scurity ; but there seems to be now little doubt 
that both the words and music were the pro- 
duction of Rouget de Lille, a French officer of 
engineers, who was quartered at Strasburg in 
the year 1792, when Marshal Luckner com- 
manded the army, at that time entirely com- 
posed of young conscripts. According to a 
story which seems well authenticated, they 
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were first produced in society by the author 
at the house of Baron Dietnch, in that city, 
in April of that year, as the Chant du Dipart 
de TArmie du Rhin. It is, however, necessary 
to add, that a claim for the music has been 
advanced, and pretty strongly supported, on 
the part of the Germans : on the supposition 
that it is borrowed from the Credo of a mass 
composed by Holzmann. 

The song is said to have been styled the 
Marseillaise Hymn from a bodv of troops, on 
their march from Marseilles, having entered 
Paris playing that tune at a time when it was 
little known in the capital. See the subject 
fully discussed for the last time, in an article 
contributed by M. A. Rouget de ITsle to the 
French journal V Lntermhdiaire for Sept. 20, 1864. 

Marsb (Old Eng. mareis, Fr. marais, 
Lat. mare, a sea or pool). The name given 
by geographers to districts maintained in a 
state of moisture by the waters of a river, or 
of springs which cannot find an easy vent; 
the drainage of some of these marshes, such 
as the Harlem Meer, the Whittlesea Mere, 
&c. constitute the greatest triumphs of modern 
engineering. 

Marsh. A flat surface, the soil of which is 
so far saturated with water throughout the 
year as to be unfit for culture by the spade or 
plough ; but not so much as to prevent it from 
producing eoarse grasses, and other kinds of 
herbage. Marshes are generally situated in 
bottoms, where they are kept moist by the 
water which descends from the surrounding 
lands; or along the banks of rivers or lakes, 
where their humidity arises from their being 
nearly on the same level with the adjoining 
water. Where a marsh is situated so as to be 
‘occasionally overflowed by the sea, or by a 
river up which the tide flows, it is called a 
salt marsh ; and the herbage produced by such 
lands is found highly conducive to the health 
of animals which pasture on them for a certain 
portion of the year, from the alterative effect 
of its saline properties. 

Marih Gas. Fire-damp , light carburetted 
hydrogen , or hydride of methyl . This gas is 
evolved in large quantities from the seams in 
coal-mines, and is also one of the gaseous 
exhalations from marshes and stagnant pools. 
It is always present in coal-gas, mixed how- 
ever with other gases. It cun be prepared 
artificially either by bringing zinc meth}d into 
contact with water, or by heating a mixture of 
2 parts of acetate of soda, 2 of caustic potash, 
and 3 of powdered quicklime. It is inodorous 
and tasteless, and its feebly luminous flame 
deprives it of all value as an illuminating 
agent. This gas is a compound of 2 atoms 
of carbon and 4 of hydrogen (C 2 H 4 ). 

Marsh Miasma. The infectious vapour 
which rises from certain marshes and marshy 
soils, and which tends to produce intermittent 
and remittent fevers. 

Marsh's Apparatus. An apparatus for 
the detection of arsenic. When a jet of pure 
hydrogen gas is inflamed, and a surface of 
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white porcelain held in the flame, there is no 
metallic deposit ; but if the hydrogen contains 
a trace- of. arsenic, a steel-grey deposit of 
metallic arsenic is observed surrounded by a 
black ring of the suboxide. This test was first 
suggested in 1836 by Mr. Marsh of Woolwich, 
who at the same time described a convenient 
apparatus for the purpose. Antimony may be 
similarly detected. The requisite precautions 
in the use of this apparatus are fully detailed 
by Dr. Taylor in his Treatise on Poisons , chap, 
xxiii. 

Marshal (Low Lat. marescalcus, Ger. 
marschall, from Old Ger. mahre, a horse, and 
schalk, a servant). A title of honour in many 
European countries, applied to various dignities 
and high offices. The title of Marshal of 
England is now hereditary in the family of 
the dukes of Norfolk. William Fitz-Osbom 
and Roger de Montgomery are said to have 
been marshals to William the Conqueror: 
their successors for some time are not accu- 
rately known ; but the office was held in 
1138, in fee, by the family of Clare, and 
thence descended to the easls of Pembroke, 
and thence to Roger de Bigod* earl cf Nor- 
folk, who surrendered it to Edward I. After 
being granted for life, and during pleasure, 
to several successive marshals, the dignity, 
with the title of Earl Marshal, was given 
to Mowbray, afterwards duke of Norfolk; in 
whose family the dignity subsisted until it 
reverted to the crown in the reign of Edward 
TV. Richard III. granted it to his favourite, 
Howard, duke of Norfolk; after whose death 
and attainder it passed through many hands, 
but was by Charles I. granted for life to his 
descendant, Thomas Howard, earl of Arundel ; 
and finally his grandson, Henry Howard,- earl 
of Norwich, was constituted hereditary earl 
marshal of England in 1672, with remainder 
to the issue male of the earl of Arundel afore- 
said ; in which latter line it now subsists. The 
earl marshal is eighth in rank among the great 
officers of state in England. He has the same 
jurisdiction over the court of chivalry which 
was formerly exercised by the constable and 
marshal jointly. 

Marshal. In Military affairs, an officer of 
very high rank in the armies of great powers. 
The history of the title is a little complicated. 
The commander of the French forces is for 
the first time styled marshal of France under 
Philip Augustus. The Estates of Blois under 
Henry III. fixed the number of Marshals of 
France at four. Louis XIV. raised it at one 
time to twenty. Napoleon styled them ‘Mar- 
shals of the Empire.’ In 1839 the number of 
Marshals of France was fixed at six in time of 
peace, twelve in time of war. 

But the field marshal , or marechal de camp, 
at one time, it is thought, superior in rank to 
the marshal of France , became early in French 
military history his subordinate. Marichal de 
camp became synonymous with aide-marechal, 
an inferior functionaiy, charged with commis- 
sariat and encampment duties, and is now the 
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title of an officer below the rank of lieutenant* 
general 

In Germany, the title field marshal was 
borrowed originally from France, and instead 
of sinking in dignity, has gradually risen. In 
the Thirty Years’ War the commander of an 
army was styled general, the field marshal an- 
swering to the quartermaster-general of modern 
armies. In the last century the office of field 
marshal attained its present dignity, next to that 
of a commander-in-cnief, and has been adopted 
in this sense from German usage by other mili- 
tary nations, ourselves among the number. 

Marshal of tho King’s Household or 
Haight Marshal. An officer whose business 
is said to be to hear and determine pleas of the 
crown, and suits between persons of the king’s 
household and others within the verge. The 
marshal of the Queen’s Bench has the custody 
of the Queen’B Bench prison in Southwark. 

Marshalling. In Heraldry, the arrange- 
ment and distribution of coats in a shield so 
as to denote the several matches and alliances 
of the family. [Blazonbt.1 

Marshalsoa. In Law, the court or seat of a 
marshal. The King’s Bench prison, in Southwark, 
was so called because the marshal of the king’s 
house was wont to sit there, or to keep his 
prison. The Marshalsea, or Knight Marshal’s 
Court, held pleas of trespasses committed within 
twelve miles round Whitehall where one, and of 
debts &c. where both, of the parties belonged to 
the royal household. It was abolished in 1849. 

Marailea (after Count L. F. Marsigli, 
founder of the Academy of Sciences, Bologna). 
The Marsileacea form a natural order of 
pseudo-ferns, consisting of a few aquatic genera, 
the chief of which is Marsitea, known by its 
creeping rhizome, and erect long-stalked leaves 
having two pairs of leaflets disposed in a cross. 
The spores grow on receptacles which often 
spring from the rhixome. The Kardoo of the 
Australian continent is M. macropus. 

Marsupials (LaL marsupium, Gr. pdpov- 
irot, a pouch). An order of Implacental Mam- 
miferous quadrupeds, of which tne females have 
a portion of the abdominal integument folded 
inwards, forming either a depression containing 
the mammae, or a pouch serving also as a tem- 
porary abode for the young ; ana the males have 
a corresponding portion of the abdominal inte- 
gument extended outwards, forming a scrotum or 
pedunculate bag for the testes. In both sexes, 
with one exception, two supplemental trochlear 
bones are developed in the internal pillars of the 
abdominal rings, and are articulated to the an- 
terior part of the brim of the pelvis, around which 
boucs plays the muscle supporting and com- 
pressing the testes in the male, and the mam- 
mary glands in tho female : the trochlear os- 
sicles, from their connection by means of these 
muscles with the pouch, are called marsupial. 
The angle of the lower jaw in marsupials is 
more or less inverted. 

The quadrupeds associated together by the 
common external and osteologies! characters 
above defined so far resemble the oviparous 
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animals that a placenta is not organised, and 
the chorion of the foetus contracts no adhesion 
with the parietes of the uterus. The foBtus is 
prematurely bom after a gestation of only 
thirty-eight days, in the great kangaroo, in 
which it does not exceed an inch in length. 
It* is then received into the pouch, and adheres 
to the nipple for many months before it quits 
the pouch. The generative organs themselves, 
both male and female, offer several striking 
peculiarities common to all the Marsupials, ana 
by which they differ from the ordinary Mam- 
malia. Cuvier accordingly, in 18 16, separated 
the marsupial from the other unguiculate qua- 
drupeds, to form a distinct group, which he 
describes as forming with the Mono trainee a 
small collateral chain ; all the genera of which, 
while they are connected together by the pecu- 
liarities of the generative system, at the same 
time correspond in their dentition and diet, 
some to the Carnivora, others to the Rodentia, 
and a third tribe to the Edentata. M. de 
Blainville, in the Tables of the Animal King- 
dom which he published in the same year, 
1816, constituted a distinct sub-class of Cuvier’s 
'small collateral chain’ of mammals, and gave 
to the subclass the name of Didelphee, in anti- 
thesis to that of Monodelphes , by which he dis- 
tinguished the Placental Mammalia. 

Many acute and sound-thinking naturalists 
refused their assent to these views, which, as 
they were supported by a knowledge of the con- 
formity of organisation of only the* generative 
system in the Marsupials, were unquestionably 
defective in the evidence essential to enforce 
conviction. The best arguments foe returning 
to the older views of classification, and for dis- 
tributing the marsupial genets, according to 
the affinities indicated by their dental and I o-‘ 
comotive systems, among the different orders 
of the Placental Mammalia, were advanced by 
Mr. Bennett, the accomplished author of The 
Gardens and Menagerie of the Zoological 
Society delineated (vol. i. p. 265); and these 
have been repeated with approbation, and 
adopted by later classifies tors, as Mr. Swain son. 

The discoveiy of the true affinities of the 
Marsupialia could only flow from an insight 
into their whole organisation ; and the question 
which Mr. Bennett proposes, with reference to 
the genus Phascolomys, 1 What is there of im- 
portance in the structure of the wombat, except 
this solitary character of the marsupium, to 
separate it from the Rodent order ? ’ — a ques- 
tion which he might, in 1831, have asked with 
equal force in reference to any other marsupial 
genus-— could only be answered satisfactorily by 
the anatomist who had submitted the Marsu- 
pialia in question to a thorough dissection. 

Although the Marsupials present modifica- 
tions of the dental system corresponding with 
the carnivorous, omnivorous, and herbivorous 
types, yot they agree with each other, and 
differ from the analogous Placental Mammalia 
in having four instead of three true molars, 
i.e. four molars which are not displaced and 
succeeded by others, in the vertical direction. 
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Marsupials never have more than three pre- 
molars. In the locomotive organs it is true that 
we see some of the Marsupials having a hinder 
thumb, like the Placental Quadrumana ; others 
are digitigrade, with faleulate claws, like the 
Placental Ferae ; a third, as the wombat, has 
the feet adapted for burrowing ; a fourth, like 
the Cheironectes, is aquatic, and has webbed 
feet ; yet all these Marsupials agree with each 
other in having a rotatory movement of the 
hind foot, analogous to the pronation and su- 
pination, which, in the plaoental quadrupeds, 
are limited, when enjoyed at all, to the fore 
feet ; and they manifest, moreover, a peculiar 
modification of the muscles of the hind leg and 
foot, in relation to these rotatory movements. 
In those Marsupials, as the kangaroos, potoroos, 
and pcrameles, in which the offices of support 
and locomotion are devolved exclusively or 
in great part upon the hind legs, thesfi are 
strengthened at the expense of the loss of the 
rotatory movements of the feet ; but in the 
enormous developement of the two outer toes, 
and the conversion of the two inner ones into 
unguiculate appendages, useful only in cleansing' 
the fur, these Marsupials differ from all Pla- 
eentals, whilst the same peculiar condition of 
t he toes may be traced through the Pcdimanous 
group of Marsupials. Thus the locomotive 
organs, notwithstanding their adaptation to 
different kinds of progression, testify to the 
unity of the marsupial group in the two remark- 
able peculiarities of structure above cited. 

The vascular system gives evidence to the 
same effect. All the Marsupials present the 
following peculiarities in the structure of the 

Classification of 

Trib«* 

Sabcophaga. 


heart ; viz. the right auricle manifests no trace 
of either fossa ovalis or annulus ovalis, and re- 
ceives the two vena cava superiores by two 
separate inlets. This generalisation is, how- 
ever, less urgent in the present question than 
the preceding, because the modification as re- 
gards the separate entry of the superior vena 
cava obtains in a few placental species, as the 
elephant and certain Rodents ; but as the first 
cited cardiac character is common and peculiar 
to the Marsupial Mammalia, and as the second, 
while it is universal in the Marsupials, occurs 
only as an exceptional condition in the placental 
series, the arguments which they afford to the 
unity of the marsupial group cannot be over- 
looked in a philosophical consideration of the 
affinities of the Mammalia. 

With respect to the nervotls system, it has 
been shown that, in the structure of the brain, 
the Marsupialia as well as the Monotremata 
exhibit a close correspondence with the Ovipara 
in the rudi mental state of the corpus callosum ; 
the difference which the most closely analogous 
placental species offer in this respect is broadly 
’ marked. (Owen ‘ On the Brain of the Marsupial 
Animals,’ Phil. Trans. 1837, p. 89, pi. vi.) 

These coincidences in the Marsupialia of 
important organic modifications of the dental, 
locomotive, vascular, cerebral, and reproductive 
systems, establish the fact that they constitute 
a natural group, inferior on the whole in or- 
ganisation to the Placental Mammalia. 

The following is a tabular view of the sub- 
ordinate divisions of the Marsupialia regarded 
an an order of the Lyencephalous or Implacen- 
tal subclass of Mammalia : — 

the Marsupialia. 

Famlllet Genera Subgenera 


Three kinds of teeth ; canines long in both jaws ; a \ Dasyuridae 
Bimple stomach ; no mtestinum caecum. f 1 **** wr * 

Extinct transitional forma 


Entomophaga. 


Three kinds of teeth in both jaws ; a simple stomach ; \ Ambuiainria. 
a moderately long inteetmum caecum. j 


Saltatoria 


Sarcophaga. 


Scaiuoria . . 


Thylacoleo . . ) 
Plagiaulax . . J- Fossil. 
Microlestes . • ) 
Thylacinns. 

Dasyurus. 

Phasoogale. 
Phascolotherium 1 
Axnphitherium ? \ Fossil. 
Triconodon. . j ! 


Mynnecobiua. 

Chceropus. 

Peramelea. 

Didelphys. 

Gal ethyl ax . 
Peratherium 


Didelphys. 

Cheironectes. 

} Fossil. 


Anterior incisors large and long in both jaws ; canines) 
inconstant ; stomach simple, or with a special gland ; V Phalangutidae . 
a very long t ntcstmvm caecum. ) 


POEPEAGA. 

Anterior incisors large and long in both jaws ; Canines ' 
present in the upper jaw only, or wanting ; a com- 
plex stomach ; a long inteetmum caecum. 

Bhizophaga. 

Two scalpriform incisors in both jaws ; no canines ; 
stomach with a special gland ; caecum short, wide, 
with a vermiform appendage. 
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Phascolarctida . 
Macropodidm . 


Phatcolomyida . 


{ Phalangista . 

Petaurus. . 
Phascolarctus. 


discus. 

Pseudocheirus. 

Tapoa. 

Petaurista. 

Belidia. 

Acrobata. 


Hypdprymnus. 

Macropus. 


Phascolomys. ) 
Diprotodon . . [ Fossil. 
Nototherium. j 
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With the exception of one genus, Didelphya, ( 
vliich is American, and another genus, Cuscua, 
which is Malayan, all the known existing Mar- 
supials belong to Australia, Tasmania, and New 
Guinea. 

Martello Towers. The name given to 

the circular buildings of masoniy erected 
along different parts of the British coasts 
at the commencement of the present century, 
as( a defence against the meditated invasion 
of Napoleon. The name is usually supposed 
to be derived from a fort in Mortella 
(Myrtle) Bay, Corsica, which, after a deter- 
mined resistance, was at last captured by 
the British in 1794. These towers are pro- 
vided with vaulted roofs, and consist of two 
stories — the lower for the reception of stores ; 
the upper, which is shell-proof, for the case- 
ment of troops; and the wall of the building 
terminates in a parapet, extended to secure the 
men in working the guns. These are mounted 
on traversing platforms, so as to be fired in any 
direction. In many places of England these 
towers were dismantled, but lately several of 
them have received a new and more powerful 
armament. 

Marten (Lat martes). A genus of di- 
git igratle carnivorous Mammalia, of which the 
common and pine martens ( M.foina and abu - 
turn) and the sable (M. zibclhna) form well- 
known examples; their fur is an important 
article of commerce in the Russian empire. 

Martial Stbtopi. An old Pharmaceutical 
name of black oxide of iron. 

Martial Kegulus. Metallic antimony, 
obtained by decomposing sulphide of antimony 
by means of iron. 

Martin. [Hracimo.] 

Martin*# Shells. In Artillery, cast-iron 
spherical shells, lined with a coating of loam 
nnd cow-hair, and filled with molten iron. 
Upon the shell striking a vessel, it is broken 
by the impact of the molten metal. 

Martinet. A cant phrase for a severe 
military disciplinarian ; probably derived from 
a certain Colonel Martinet, who served in the 
French army under Louis XIV., who was the 
inventor of a peculiar whip, called by his name, 
for the purpose of military punishment. 

Martinet. The name of one of the engines 
of war of the middle ages, probably very similar 
to the trebueliet. 

Martingale. In Naval affairs, a rope 
leading downwards from the jib-boom end, to 
keep the jib-boom down against the force of 
the sail and stay. 

In the Manege, the term martingale is 
applied to a thong of leather fastened at the 
end of the girths under the belly of a horse, 
and at the other end to the musrol, passing 
between the legs to keep him frotn rearing. 

Martite. A variety of peroxide of iron, 
found in iron-black octahedral crystals on the 
Puy-de-Domc in Auvergne. 

Martlet. In Heraldry, a fanciful bird, 
shaped liked a martin or swallow, but depicted 
with short tuffs of feathers in the place of legs. 
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( It is the difference or distinction of a fourth 
son. 

Martoets. Small ropes attached to the 
leeches of sails to facilitate furling. 

Martyr (Gr* n&prvs, pdprvpos, witness ). 
When the members of the Christian church 
were subjected to persecution under the Roman 
emperors, the persons accused were questioned 
as to their belief ; and, in undergoing punish- 
ments and death, were said to bear witness 
(fiaprvpla) of their Master before the world. 
A distinction was also made between those 
who, as boldly asserting their belief, yet not 
being visited with extreme punishment, were 
called confessors , and those who by suffering 
death were said to obtain the crown of mar- 
tyrdom ; and thus the term martyr , in its 
ordinary signification, denotes a person who 
suffers death or persecution on account of his 
belief. 

Martyrology ( Gr. fidprvs, and \Syos). The 
name given to that department of ecclesiastical 
history which relates to the acts and death of 
martyrs. It also signifies a calendar or register 
1 kept in religious houses, wherein were inserted 
the names and donations of their benefactors, 
and the days of their death. As specimens of 
this species of works, we may mention the 
celebrated Martyrology of Eusebius, now lost ; 
and Fox’s Book of Martyrs , the record of the 
sufferings of the English reformers. Many of 
the accounts in the early mart.yrologies are 
purely fabulous. (Ruinart’s Acta Martyrum ; 
Baronii, Martyrologium Romanian ; Middleton’s 
Free Inquiry.) Gallonius’ Be Sanctorum Mar- 
tyrum Cruciatibus is a book which has had great 
popularity on the Continent. 

Maruts. [Thor.] 

Kateacnln. A native hydrous sulphate 
of ammonia, found in the fissures of the lavas 
of Etna, Vesuvius, and the Lipari Isles. Named 
after its discoverer. Professor Mascagni. 

Maicle. In Heraldry, a bearing in the 
form of a lozenge perforated ; supposed to re- 
present the meshes of a net. 

Masked Battery. In Artilleiy, a battery 
concealed from the enemy’s view. 

Masonry (Fr. xnaqonnerie). The science 
of combining and joining stones for the forma- 
tion of walls, and other parts, in the construc- 
tion of buildings. The science when applied 
to the construction of domes, groins, and circular 
arches, is difficult and complicated, depending 
upon a thorough knowledge of descriptive geo- 
metry. Hence the explanation of the various 
methods of obtaining tne requisite lines for the 
artificer would require an amount of space and 
a number of diagrams that cannot hero be de- 
voted to the subject ; but the reader who may 
desire to become acquainted with this branch 
of the subject is referred to Rondelet, Trait £ 
Thcorique 1 1 Pratique de V Art dc Bdtir (Paris 
IS 29 anil 1830, 4 to.). Vitruvius mentions 
several kinds of masonry among the ancients, 
which were distinguished from each other by 
the different methods of arranging the stones. 
The principal are: 1. The rtficulutum, which 
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is arranged in diagonal courses, like the meshes I masks to represent imaginary characters. Many 
of a net ; whence its name. 2. The incertwm, | of than characters, mm in the feligions shows 
wherein the rising courses are so laid, without of Italy, were of a grotesque description* 
any certain sizes of the stones, as that the and the performance wae often intermixed with 
vertical joint above always falls over the j dancing ami lmdbcne*y. By degrees, in 
middle of the joint below ; the appearance land, something of a dramatic character was 
of this work is not so pleasing as that of added to these exhibitions. At first, as in the 
the first, but the work itself is stronger. 3. wdb-knowu progresses of Queen Elizabeth, 
The iaodomuTTL, in which all the courses are monologues or dialogues in verse were pnt 
of equal height* as its name imports. 4. into the months of the masked performers; 
The psetidisodomum , which received its name and in the reign of James L they had ripened 
from the courses being unequal in height. 5. into regular dramatic perf o r ma nces : sometimes, 
The empleettm , in which the faces of the work as in the Tempest of Sfeakspeare, introduced 
were wrought* and the centre of the wall filled by way of interlude in regular plays ; at other 
up with rubble work, in which species of ma- times acted as separate pieces, with much ma- 
sonry the Greeks employed diatoni , or bond chirary soul decoration- Ben Jonson was the 
stones, running in one piece through the thick- first, and indeed sbmmfc the only, classical 
ness of the qall to tie it together. The first English writer (with the exception of Milton, 
principles to be attended to m building stone in the solitary and noble specimen of Comus) 
walls are, that the vertical joints in any course who devoted much labour and taste to this 
should not fall over the vertical joints of the department of the drama. His masques were 
course immediately below it ; and that where r epresen ted at coart : the queen of James I., 
the thickness of the wall consists of two or more and after her the accomplished Henrietta 
pieces of stone, bond stones, or blocks which Maria, did not disdain to take part, at least 
run through the whole wall transversally, if as silent dramatis personae, in some of these 
possible in one piece, should be introduced as pageants. The taste for them died away in 
frequently as possible for the purpose of bind- the rags of Charles L ; and after the inter- 
ing the whole mass together. The different rnption given to the p r ogres s of dramatic art 
species of masonry now in use may be reduced aid literature by the art! wars, they were not 
to five : 1. Bond masonry, la pierre de taille, again brought into fashion, 
wherein the stones of each succeeding course masquerade. An amusement practised in 
are laid so that the joint that mounts and se- almost every civilised country of modern times, 
parates two stones always falls directly over the consisting of a ball and other festivities, in 
middle of the stone below. 2. Coursed masonry, which only those who are masked or disguised 
called by the French masons moellon smilli, in can participate. This species of amusement 
which the rubble masonry is inserted iu joints bad its origin in Italy, where, according to 
whose bond is carefully broken, and which has Hall’s Chronicle , they had become fashionable 
all the courses of the same height. 3. Rubble so early as in the beginning of the sixteenth 
masonry, known by the French masons as the century. Of its introduction into England, 
ordinary moellon masonry, which consists of Hall thus speaks: ‘On the date of the Epiphaine, 
rubble masonry, of Bmall dimensions, laid with- at night (a. n. 1512*1 3), the king (Henry VIII.) 
out much reference to bond. 4. The masonry with eleven others were disguised after the 
known on the Continent by the . name of manner of Italie, called a maske, a thing not 
ma^onnerie de libage , which consists in the em- seen afore in England ; they were apareled in 
ployment oi large stones also, without regard garmentes long and brode, wrought all with 
to bond, in the horizontal direction at least, golde, with visers and cappes of golds; and 
5. The masonry of brickwork , where the bodies after the banket doen, theBe maskers came in 
and projections of stone enclose square panels with the six gentlemen disguised in silk’ (in 
or spaces formed 1 of brick. all probability the domino of more recent 

Masora. A critical work among the Jews, times), * burynge staffe torches, and desired the 
containing remarks on the verses, words, letters, ladies to daunce : some were content ; and 
and vowel-points of the Hebrew text of the some that knew the fashion of it refused, be- 
Bible. As the sacred books were originally cause it was not a thing commonly seen. And 
written without any breaks or divisions into after tbei daunced and commoned together, as 
chapters or verseB or even words, the Jews the fashion of the maskes is, thei toke their 
found it necessaiy to establish a canon to fix leave and departed, and so did the quene and 
and ascertain the reading of the Hebrew text, all the ladies.’ The invention of masquerades 
This rule or canon is designated Masora , or is ascribed to Granacci, who died in 1543. 
tradition, in which the verses, letters, words, Mass (Low Lat. missa). The name by 
&c. are all numbered; and by this means which Roman Catholics designate the cele- 
the slightest variations' can be detected. The bration of the Lord’s Supper after the forms of 
Jewish rabbis who drew up this work are the Roman church. The term is commonly de- 
styled Masorites. [Biblical Histoby, &c.] rived from the phrase, * Ite, missa est concio * 
Masque or “ “ (a word of doubtful (i. e. Go, the assembly is dissolved) ; by which the 

origin). A species of drama, which originated priest, in the primitive ages, signified to the cate- 
from the custom (in processions and other chumens that all that part of the service of tho 
solemn occasions) of introducing personages in I church was concluded which it was allowed to all 
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believers indiscriminately to attend. This deri- 
vation has, however, been questioned by Mr. 
King, in his work on The Gnostics and their Re- 
mains. The communion of the eucharist was ex- 
tended only to the higher class, the fideles, who 
had completed the period of initiation and in- 
struction ; and after the pronunciation of these 
words, the offering of the body and blood was 
made. It was to this offering itself that the term 
missa came to .be applied. The service of the 
mass, as it is slill retained throughout Catholic 
countries, was the work of Gregory I. in the 
sixth century. It consists of three parts : the of- 
fertorium, or offering of the elements upon the 
altar ; the consecration, by which they are sup- 
posed to undergo the transubstantiation into 
the real body and blood of Christ; and the 
sumption, or actual participation in them by 
the communicants. These ceremonies are ac- 
companied by the recitation of various prayers ; 
and the priests go through numerous evolu- 
tions, which are supposed to represent the cir- 
cumstances attending the Passion. High mass 
is the performance of this service accompanied 
with music. 

Mass. In the Fine Arts, a large quantity of 
matter of light or shade. It is gen erally applied 
in painting to light and shade brought upon 
objects proper for their reception, and grouped 
or arranged so as to give repose and pleasing 
variety both of one and the other without 
being scattered. 

Mass (Lat. massa, Ger. mnsse). In Mecha- 
nics, this term is synonymous with quantity of 
i matter . At the same distance from the earth’s 
centro, mass is directly proportional to weight !, 
since we must assume that the force of gravity 
then acts equally on all equal particles of matter. 
At different distances from the earth’s centre, 
however, weight varies whilst mass remains 
unaltered, so that we must regard weight as the 
product of mass into the force of gravity. The 
mass of a homogeneous body is proportional to 
its volume ; and the mass of the unit of volume 
being termed its density, we may define mass 
as the product of volume, and density. 

Maiseter (Gr. paenrfip, a chewer). A short 
thick muscle which raises the lower jaw, and 
assists in moving it backwards and forwards in 
the act of chewing. 

Maulcot. Yellow oxide of lead. 

Mast (Ger.; Fr. mAt). A long piece or 
system of pieces of timber, placed nearly per- 
pendicularly to the keelson of a vessel to sup- 
port the yards or gaffs on which the sails are 
extended. When a mast is one entire piece, 
it is called a pole-mast ; but in all large vessels 
it is composed of several lengths, called lower, 
top , and top-gallant masts — sometimes a fourth, 
called a royal mast, which, however, is usually 
in one piece with the top-gallant mast. 

The method of supporting each mast on the 
one next below it is peculiar. On the sides of 
the lower mast, some feet below the head, are 
placed cheeks : on these are fixed horizontally 
two short pieces of wood, fore and aft, called 
trestle trees. Across these at right angles are 
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laid, before and abaft the mast, two or more 
longer and lighter pieces, called cross trees , 
which give the name to the entire system. On 
the masthead itself is a cap. 

The topmast, being placed up and down the 
fore side of the lower mast, is swayed up be- 
tween the trestle trees, and through the round 
or foremost hole in the cap, by means of the 
lifts. When raised so high that the heel of the 
topmast is just above the surface of the cross 
trees, a piece of iron, called the mast-fid , is put 
through a hole formed in the heel for that pur- 
pose ; and on this fid, of which the ends are 
supported on the trestle trees, the topmast rests. 
When Added, the topmast is stayed , and the 
rigging or shrouds set up to the dead eyes in the 
ends of the cross trees or top. These dead eyes 
pull from the lower rigging below, and thus the 
cross trees of the top serve merely to extend 
the rigging of the topmast. The topgallant is 
supported in the same manner on the topmast, 
its shrouds passing through holes in the ends 
of the topmast cross trees down to the top 
below, mien the mast is to be taken down, it 
is first raised to relieve the fid ; which being 
drawn out, the mast is lowered. 

The masts are supported by a strong rope, lead- 
ing forward, called the stay ; by others, leading 
aft on each side of the ship, called, in general, 
backstays ; and by others abreast, called shrouds. 

Large lower masts are composed of several 
pieces, about a foot square, with rounded seg- 
mental lengths on the outside, and the whole 
encircled at intervals by hoops. Hollow masts 
of iron are likewise now successfully employed ; 
being considered not less strong than wood, 
and much lighter. ' 

The main-mast is near the middle of the ves- 
sel, if there be three masts, otherwise at the 
after part. The fore-mast is that which is 
nearest the fore part, and the misen-mast is 
abaft the mainmast. 

The old rule for the length of the main lower 
mast is to take ^ the sum of the length of the 
lower deck and extreme breadth : the fore-mast 
is {~ths of the main-mast, the mizen-mast con- 
siderably smaller. The topmast is about fths 
of the lower mast. These rules, as well as 
others for the thicknesses, &c., are merely for 
convenience, based on no mechanical principle, 
and are by no means strictly followed. 

Master (Lat. magister). A title frequent 
among the Romans : as magister equitum 
(master of the horse, the lieutenant or second 
in command to a dictator), magister bibendi, 
&c. Magister militum (master of the soldiers, 
or of military affairs) was a title under the 
later Roman emperors. Grand master , in 
modern times, is the common title of the chief 
of the orders of knighthood, and of some fra- 
ternities, as the Freemasons. The eldest sons 
of some noble landed proprietors are designated 
as masters in Scotland ; as the master of Gray, 
master of Douglas, &c. 

Masteb. In the Universities, a degree in 
arts; the most ancient of all the academical 
titles. In the university of Paris, where this, as 
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well as the other learned distinctions, appears 
to have originated, it was originally a mere 
title, belonging to those who taught in the 
schools (magistri, doctores). Thus every mas- 
ter was, of necessity, a lecturer. In process of 
time (and probably about the middle of the 
thirteenth century the title became a degree, 
attainable by all after a certain amount of re- 
sidence and proficiency; while the duty of 
lecturing was confined only to a certain number 
of masters, termed regents. About the same 
period the separation of the degrees of master 
and doctor took place. In the English univer- 
sities, the degree of master of arts follows that 
of bachelor, and is the highest in the faculty of 
arts, which is subordinate to that of divinity. 
Elsewhere the faculty of arts is synonymous 
with that of philosophy, in which the degree of 
doctorate is conferred, superior to that of master. 

Master, otherwise called Captain. In Com- 
mercial Navigation, the person intrusted with 
the care and navigation of a ship. His duties 
are very important. In some countries no one 
can be appointed to this office who has not been 
declared fit to fill it by a legally constituted 
board ; but in this country the owners, except 
in the case of large vessels, are left to their own 
discretion as to the skill and honesty of the 
master ; and although he is bound to make good 
any damage that may happen to the ship and 
cargo by his negligence or unskilfulness, he 
cannot be punished as a criminal for mere in- 
competence- Undor the Mercantile Marine 
Act, however, the Board of Trade grants certi- 
ficates of qualification to masters of vessels, and 
possesses the power of withdrawing them in case 
of a want of skill being evinced. Large vessels 
may only be commanded by certificated masters, 
and even in small vessels the certificated man 
naturally has the preference. 

Master. In the Royal Navy, the officer 
who has the charge of the navigation of the 
ship, with other duties: he ranks with, but 
after, a lieutenant. On completing certain long 
service the master becomes staff-commander 
and staff-captain, ranking similarly with com- 
mander and captain. The class of masters is 
gradually dying out, their place being intended 
to be hereafter taken by navigating lieutenants , 
i.e. lieutenants who have passed a special exa- 
mination in the art of navigation. 

Master Attendant. The officer next in 
rank to the superintendent of a royal dockyard, 
and usually a commander in the navy. 

Master of the Ceremonies. An officer 
attached to all European courts, whose duty 
consists in regulating all matters of etiquette 
and state ceremony. [Ceremonies, &c.] The 
name is also applied to anyone appointed by 
goneral consent to preside over the arrange- 
ments of a public bail. 

Master Onnner. A warrant officer, 
selected from the non-commissioned officers of 
artillery, whose duty is to take charge of 
guns, ammunition stores, &c. in fortresses. 

Master of tile Horse. The third great 
officer in tho British court [Household.] 
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Master of the Household. An officer 
employed under the treasurer of the household 
to survey accounts. 

Master of the Hobes. An officer of the 
royal household, in the lord chamberlain’s 
department. 

Master of the Holls. [Chancery.] 

Master Bluffers. A class of poets in 
Germany during the fifteenth and part of the 
sixteenth century. They were confined to a 
few imperial towns, and their chief seat was 
the city of Nuremberg. They were generally 
of burgher extraction ; and formed regular 
corporations, into which proficients were ad- 
mitted by the ordinary course of apprentice- 
ship. Their poetry (generally confined to de- 
votional or scriptural pieces, legendary tales, 
with some admixture of satire and of amatory 
lyrics) was subjected to a peculiar and pedantic 
code of lawB; and a board of judges (Styled 
marker) assembled to hear the poems recited, 
and mark the faults which might bo committed 
in either particular: he who had tho fewest 
faults received the prize. Hans Sachs, the 
famous cobbler of Nuremberg, was a member 
of these societies ; although nis genius was of 
too independent a character to submit to the 
trammels of their poetical regulations. 

Masters. In the Superior Courts of Law 
and Equity in England, subordinate officers of 
those courts, whose duties chiefly relate to the 
taxation of costs and decision of minor ques- 
tions between suitors. The masters in ordi- 
nary, commonly called masters in chancery , 
whose functions were of a more important 
character, were abolished in 1853 (16 & 16 
Viet. c. 80). 

Masters in Chancery. [Masters.] 

Master-at-Arms. A petty officer of the 
navy, who is the head of the police of the ship: 
his assistants are called ship’s corporals. 

Masterwort. Imperatoria Ostruthium. 

Mas tie. A resin which exudes from the 
Pis tad a Lentiscus. Its chief use is in var- 
nishes. It is often erroneously called gum- 
mastic. 

Mastic atorlea. Medicines which tend to 
increase the flow of saliva. [Sialogogues.] 

Mastleln. That part of mastic which is 
insoluble in alcohol ; it has some of the cha- 
racters of caoutchouc. The part of mastic 
soluble in alcohol has been termed Masticic 
acid. 

Mastitis (Gr. fit urr6s, the breast). Inflam- 
mation of the breast in women ; it commonly 
terminates in suppuration. 

Mastodon (Gr. fuurris, and hSovs, tooth). 
A genus of extinct fossil quadrupeds allied to 
the elephant ; so called from the conical pro- 
jections upon the surfaces of the molar teeth. 
It is divided by Dr. Falconer into the sections 
Trilophodon and Tetralophodon. 

Mastoid Processes (Gr. fuurrotiMis). Cer- 
tain nipple-like protuberances of the bones. 

Mastotheca (Gr. fuurris, and a re- 
ceptacle). A name sometimes applied to the 
abdominal pouch of the marsupial animals. 
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Matador (Span, a stayer). The name 
given to the man whose office it is to give the 
deathblow to the bolls wounded in the Spanish 
bullfights. 

Mat oil (a word of doubtful origin). In 
Gunnery, a material employed in firing mines, 
&c. Before the invention of locks, small arms 
were fired by means of match. Slow match 
consists merely of hempen rope loosely twisted 
and dipped in a solution of saltpetre and lime- 
water. It burns at the rate of one yard in 
three hours. Quick match is ^ merely cotton 
coated with a composition of mealed powder, 
gum, and water. When not confined, it burns 
at the rate of one yard in thirteen seconds. 
[Lucifer.] 

Matcb Boarding. This term is applied 
to wall linings executed in boarding beaded 
on the edge, and with a groove in the plank 
that carries the bead and a tongue on the 
edge of that which follows it. Sometimes this 
style of work is called matched and headed 
hoarding ; sometimes the beading on the edge 
is dispensed with, and the boarding presents 
joints that are simply mortise-joints. 

Matchlock. A hand firearm, the charge 
of powder in which is lighted by means of 
Match. 

Mate (Dutch maet, Old High Ger. gamazi). 
In a Merchant Ship, the deputy of the master, 
taking in his absence the command. There 
are sometimes only one, and sometimes two, 
three, or four mates in a merchantman, ac- 
cording to her size, denominated first , second , 
third, &c. mates. The law, however, recog- 
nises only two descriptions of persons in a 
merchantman — the master and mariners, the 
mates being included in the latter, and the 
captain being responsible for their proceedings. 

In the Royal Navy, the term mate is now 
limited to the assistants of certain warrant 
officers, as boatswain’s mate, gunner’s mate, 
&c. Formerly it was the distinctive title of 
the next grade to lieutenant, now called sub- 
lieutenant. There were also the master’s mate, 
now second master ; and surgeon’s mate, now 
assistant-surgeon. 

Mate. The South American name of the 
Hex paraguayensis , a species distinguishable by 
its smooth ovate-lanceolate, unequally-serrated 
leavos, by much-branched racemes of flowers, 
the subdivisions of which are somewhat um- 
bellate, and by the slightly hairy calyx of its 
flowers. The Mat6 is of the same importance 
'in the domestic economy of South America as 
the Chinese tea is in that of this country, and 
it is calculated that its consumption in that 
continent amounts to about 8,000,000 lbs. an- 
nually. It has been in use for about a cen- ! 
tury and a half, the practice having been 
adopted from the aboriginal people. The leaves 
are prepared by drying and roasting— not in 
the manner of Chinese teas ; but large branches 
are cut off the plants and placed on hurdles 
over a wood fire until sufficiently roasted ; the 
branches are then placed on a hard floor and j 
beaten with sticks ; the dried leaves arc thus 
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knocked off and reduced to a powder, which is 
collected, and made into packages, ready for 
use. There are three sorts known in the South 
American markets — the Caa-Cuys, which con- 
sists of the half-expanded leaf-buds ; the Caa- 
Miri, the leaf torn from its midrib and veins, 
without roasting ; and the Caa-Guaza or Yerva 
de Palos of the Spaniards, the whole leaf with 
the petioles and small branches roasted. 

Mat& is prepared for drinking by putting 
a small quantity, about a teaspoonful, into a 
gourd or cup, with sugar; the drinking tube is 
then inserted, and boiling water poured on ; 
when sufficiently cool, the infusion is sucked 
up through the tube. It has an agreeable 
slightly aromatic odour, is rather bitter and 
restorative, and very refreshing. It acts as a 
slight aperient and diuretic, and if too largely 
indulged in, debilitates the nervous system. 
It contains the active principle — theine — o<* 
tea and coffee. 

Materia Hermapbrodita. A term ap- 
plied by Boerhaave to a peculiar substance 
soluble both in alcohol and water, and contained 
in vegetable extracts. Scheele called it Ma- 
teria saponacra. It is the extractive or humine 
of later chemists. 

Materia Medica (Lat.). This term em- 
braces the various substances, natural and arti- 
ficial, which are used in the cure of disease, 
and which are usually called medicines. They 
are frequently arranged into classes dependent 
upon their virtues or effects, or upon their 
constituent parts ; but perhaps the most con- 
venient arrangement is the alphabetical. 

Material, Raw or Bade. In Political 
Economy, a term used to imply such products 
of human labour as require further manipula- 
tion in order to make them available for use 
or consumption. In the progress of a nation 
towards opulence larger quantities of raw 
material are imported, in order that they may 
receive the finish of manufacture. Thus, this 
country purchases silk from Italy and China, 
wool from Australia, alpaca from Eastern South 
America, cotton from all parts of the world, 
hemp and flax from Russia, and exports goods 
manufactured from these materials. The term 
appears to have been originally employed by 
Adam Smith. 

Materialism. That metaphysical theory 
which is founded on the hypothesis that all 
existence may be resolved into a modification 
of matter, including, of course, the conscious 
subject. The most celebrated materialists 
were, among the ancients, Democritus and his 
later disciples, Epicurus and his sect, to whom 
may be added, though in a somewhat different 
tense, the Stoics ; among the moderns, Gas- 
sendi, Hobbes, Hartley, and Priestley. Most 
schemes of materialism rest on the assumption 
that all that is real in nature consists in tho 
minute particles from the juxtaposition of 
which all sensible objects arise. This is what 
is variously designated as the atomic , the mc- 
| chanical, or the mechanico-corpuscular theory, 
and lias met with supporters chiefly in France. 



MATHEMATICS MATTER 

Among ourselves, in very recent times, Dr. are an equalnumber of rows and columns the 
Thomas Brown mentioned that part of this matrix is said to be square , and that number 
system which relates to physical phenomena,, expresses the order of the matrix. In all 
though he has combated, with great subtlety cases the symbols, which may denote either 
ai.d ingenuity, the portion of it which includes quantities or operations, are called the oonsti- 
the nature of the mind itself. (Compare secs, tuenta of the matrix, and in a square matrix 
v.-ix. with secs. xii.-xiv. See also Priestley’s the line joining the upper left to the lower 
Disquisitions on Matter and Spirit , 1777; right hand corner is called the principal dia- 
and his Three Dissertations on the Doctrine of gonal of the matrix, the constituents situated 
Materialism and Philosophical Necessity ; also upon it being distinguished as principal con- 
Price’s Letters on Materialism and rhiloso - stituents. Any two constituents of a square 
phical Necessity.) Since that period, the term matrix which are symmetrically placed with 
materialism seems itself to have fallen into respect to the principal diagonal are said to be 
disfavour, although the doctrines of the En- conjugate . 

cyclopedic school of philosophers in France The inverse or reciprocal of a given square 
(Cabanis, Condillac, and others), of similar matrix is a matrix, of the same order, whose 
tendency, still find their supporters in various constituents are, respectively, the coefficients of 
altered forms. [Metaphysics.] the corresponding constituents in the determi- 

Matbemat&ol. «[Gensthliaci.] nant formed from the given matrix. [Deteb- 

Muthe mattes (Gr. paBrinariKls, from mtnant.] The constituents of\ the reciprocal 
fi&fhina, a lesson). The science which inves- matrix, therefore, are the several first minors 
tigates the properties of number and space, of the determinant in question, and are con* 
It is sometimes divided into pure and mixed sequently themselves determinants of the next 
or applied mathematics. The distinction, lower order. 

however, is vague and useless. Whenever, A square matrix is said to be symmetrical 
according to it, the properties of matter when the conjugate constituents are equal ; 
enter into consideration, as in mechanics, if besides this the constituents are all equal 
mathematics become mixed. The principal which are situated in the diagonal bauds trans- 
branches of pure mathematics are arithmetic, verse to the axis of symmetry, the matrix is 
algebra, geometry (pure and algebraic), dif- said to be per symmetrical. An ordinary addi- 
fercntial and integral calculus, calculus of tion table is an example of such a matrix, 
differences, of functions, of variations, of opera- Matrix. In Metallurgy, the stony sub- 
tions, and of probabilities. stance in which crystalline minerals and metals 

Matleo (its name in Peru). The dried are embedded is frequently termed their matrix 
leaves of Artanthe elongata of some botanists, or ganguc. 

Piper angustifolium of others, imported from In Die-sinking, the matrix is the indented 
Peru ; they are from two to eight inches long, engraving or mould from which impressions 
veined and tesselated on the upper surface, are taken in relief. 

downy beneath, with an aromatic astringent Type-founders apply the term matrix to the 
taste, and an agreeable odour. They contain iron moulds in which the letters are cast, 
an essential oil, and a bitter principle which Matter (Lat. materies). Substance. That 
has been called maticin , and are tonic and part of the universe which is neither mind nor 
stimulant. force. We know nothing of the essential or 

Matins. In the Roman Catholic church, intimate nature of matter, and are only ac- 
the earliest of the canonical hours of prayer, quainted with its existence through its sensible 
[Hours.] properties. The following are generally con- 

Matlocklte. An oxy-chloride of lead, sidered as the essential properties of matter: — 
found in an old mine at Matlock in Derby- 1 . Divisibility , or the property which every 
shire. known substance possesses of being separable 

Matrass. A chemical vessel employed in into parts, and these again into smaller parts, 
sublimations, and in digesting solutions in a and so on until the parts become inappreciable 
sand heat. It is superseded in the modern to our senses. Although no definite limit can 
laboratory by a flask. be assigned to this subdivision, there is reason 

Matriculation (from Lat. mater, mother), to believe that matter is not infinitely divisible, 

This word is used in universities on the old but that each kind of matter consists of ulti- 

model to express the act of admitting a mem- mate particles or atoms, or groups of such 
her. Matriculation, in the English universities, atoms, which are incapable of being further 
is contemporary with admission into one of subdivided. 

the colleges or halls of which the university is 2. Impenetrability , or a resistance exerted by 
composed. every body to the occupation of its place by 

Matrix. Any rectangular arrangement of another. No two bodies can simultaneously 
symbols. occupy the same place. 

Thus a x b x c x d x 3. Porosity , or the separation of the particles 

a 9 6 a c t d % or atoms from each other by intervals or pores. 

a % c j d 3 Every substance with which we are acquainted 

is a rectangular matrix consisting of four is more or less porous. 

columns and three lines or rows. When there 4. Compressibility, or the property in virtue 
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of which the volume of every body may be con- 
tracted into smaller dimensions. 

Among the essential properties of matter 
may also be included extension and figure ; but 
these belong also to space) and form the subject 
of geometry. 

The contingent properties of matter are 
mobility and weight. Matter in every form is 
capable of being moved from one place to 
another ; and every substance is subject to the 
attraction of gravitation. But motion has re- 
ference to space, and weight to the attraction 
of other matter. 

The above are the general properties of 
matter, upon which physical investigations 
depend. There are, however, various other 
qualities belonging to particular substances, 
or to matter in particular states, the consi- 
deration of which is important in mechanical 
philosophy. Among these the principal are 
Elasticity, Fluidity, Haedness, Rigidity, 
Solidity, for which see the respective terms. 

Matura Diamond. A kind of Zircon 
used by the native jewellers of Ceylon, by 
whom the pink stones are sold for rubies. 

Mauilite. A variety of Labrador Felspar, 
found in Maui, one of the Sandwich Islands. 

Maundy Thursday. The Thursday pre- 
ceding Easter, on which the sovereign of England 
distributes alms to a certain number of poor 
persons at Whitehall; so named, perhaps, from 
the maunds or baskets in which the gifts were 
formerly contained. This custom is of very 
great antiquity; and according to Ducange it 
derives its origin from St. Augustine. Maundy 
Thursday is also called Shere Thursday. (Nares’ 
Glossary, Fosbrooke’s Encyc. of Antiquities , 
p. 702.) 

Maur, St., Congregation of. A learned 
body of religious of the Benedictine order; 
so called from a village near Paris, where 
they were established in 1618. On the re- 
quest of Louis XIII., Gregory XV. gave this 
order his approval by an apostolical brief, 
dated 17th of May, 1621 ; and it obtained new 
privileges from Urban VIII., by a bull dated 
Januaiy 21, 1627. The fame of this body 
attracted the attention of many other religious 
orders, several of which were induced to submit 
to its rules ; and at last it numbered upwards 
of a hundred religious houses. The literary 
world oweB to them a series of very valuable 
editions of ancient Greek authors, chiefly 
fathers, during the seventeenth century. 
Among the most eminent of its members 
during that period may be mentioned Jean 
Mubillon, Thierri Ruinart, Hugh Menard, and 
Bernard de Montfaucon. 

Mausoleum (Lat.). A sepulchral build- 
ing erected to the memory of some celebrated 
character, so called from Mausolus, king of 
Caria, to whose memory a monument of this 
character was raised by his wife, Artemisia, 
about the year 353 n.c., whence all sepulchral 
monuments of importance have obtained the 
I. dine of mausolsea. From its magnificence this 
monument was reckoned one of the seven won- 
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ders of the world. It has lately been the object 
of the care of the British government, who have 
sent an expedition, under the direction of Mr. 
Newton, for the purpose of rescuing the relics 
of it from the ravages of time and the care- 
lessness of the inhabitants of the country ; the 
marbles from it are at present in the British 
Museum, and they confirm the reports of the 
ancients as to the beauty and skill of the 
monument. According to Pliny, it was one 
hundred and eleven feet in circumference, and 
one hundred and forty feet high ; it is said to 
have been encompassed by thirty-six columns, 
and to have been profusely adorned with 
sculpture. ( Edinburgh Review >, Oct. 1862, p. 
461 &c.) 

Mauve (from Lat. malva, a mallow , the 
petals of which have purple markings). A 
purple dye obtained from aniline and from 
benzol, two of the constituents of coal-tar. 
This colouring matter was discovered in 1861 
by Mr. Perkin, and is made by oxidising 
aniline with chromic acid. Heated together, 
sulphate of aniline and bichromate of potash 
yield a precipitate which is crude mauve, 
this be dissolved in alcohol and the solution 
evaporated, the pure dye is obtained. Silk 
and wool readily take up mauve dye, while 
cotton and calicoes require mordanting with 
tannin or a basic lead salt. 

Maxilla (Lat. a jaw). In Anatomy, this 
term is applied to the bones supporting the 
teeth of both jaws. In Zoology, it is restricted 
to the upper jaw in Mammalia, and to the 
inferior pair of horizontal jaws in articulate 
animals. 

Maxima and Minima. In Mathematics, 
a variable quantity or function is said to be 
a maximum or minimum when its numerical 
value is greater or less than any immediately 
adjacent values, that is to say when the smallest 
change in the values of one or more of the 
independent variables causes a diminution or 
augmentation in the value of the function. 
Thus a function may have several maxima or 
minima ; the greatest of the former is called a 
maximum maximorum, and the least of the latter 
a minimum minimorum. The determination 
of maxima and minima is fully explained in all 
good treatises on the differential calculus and 
the calculus of variations. The methods to be 
pursued vary, of course, with the nature of the 
function to be investigated, and in some cases 
questions of a peculiarly delicate nature present 
themselves for solution. We must here limit 
ourselves to the simplest and most frequently 
occurring case, where the maxima and minima 
of an explicit function, y, of a single independent 
variable, x } are required. To determine these 
it is necessaiy to ascertain, in the first place, 

what values of x cause ~ to change sign, by 
ax 

passing through 0 or co . This done, the effect 
of each such critical value of x upon the 
differential coefficients af higher order must 
be examined. If the first of those which does 
not vanish for the critical value under examina- 
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tion be of an odd order, that value 'will not 
correspond to either a maximum or minimum 
of y ; if of even order, however, the function y 
'will be a maximum or minimum according as 
the differential coefficient in question acquires 
a negative or a positive value. 

The purely geometrical methods of deter- 
mining maxima and minima are of a far less 
u:\corm and systematic character; they have 
the advantage, however, of being more in-, 
structive, inasmuch as they reveal more fully 
the true origin of the maximum or minimum 
properties under examination. This has been 
admirably shown by .Steiner in his memoirs 
on maxima and minima in Crelle’s Journal , 
voL xxiv. To illustrate such methods by a 
very simple example, let it be required to 
determine from what point M of a given curve 
(C) the distance between two given fixed 
oints A and B will appear greatest or least, 
ince the visual angle AMB is constant for all 
points M on the circumference of a circle 
passing through A and B, and is less for all 
points without this circle and greater for all 
points within it, the problem will obviously be 
solved by determining the points of contact, 
with the given curve (C), of all circles which 
pass through the fixed points A and B. 

May (Lat. Maius). The fifth month of our 
year, but the third of the old Roman calendar. 
[Calendar.] 

May Apple. Podophyllum peltatum. The 
leaves are poisonous, and the root cathartic, 
but the fruit is agreeable and esculent. The 
rhizomes possess active medicinal properties, 
on account of which the plant has been culti- 
vated. 

May Beetle. [Melolonthidans.] 

May Bay. The first of May is usually so 
called in England, by way of eminence, in com- 
memoration of the festivities which from a very 
early period were till recently, and in many 
parts of the country are still observed on that 
day. In looking at the nature of these rites, 
it is evident that they are akin to the obser- 
vances practised in honour of the Latin god- 
dess Flora ; but it is impossible to fix with ac- 
curacy the precise pericKl at which they were 
introduced into England. At first the obser- 
vance of this day appears not to have been pe- 
culiar to any class of society. In his Court of 
Love Chaucer says, that on this day ‘ forth goeth 
all the court, most and least, to fetch the flowres 
fresh, and braunch and bloom ; ’ and Henry 
VIII. and Katherine and all their court par- 
took in the diversion. The maypole , which is 
still visible in many of the English villages, 
and Jack in the green are still relics of this 
custom. (Grimm’s Deutsche Mythologies pp. 
448-451.) 

May-fly. The popular name of the Nemo- 
pterous insects, comprising the genus Ephe - 
mrra and its allies. They live in the larval 
state for about two years under water, or in 
wet places; but die frequently a few hours 
after attaining their highest final stage of 1 
metamorphosis. 


MAZZINTANS 

Mayor (Lat. major, meaning the first or 
senior alderman). The title of the chief muni- 
cipal officer of a borough, to whom it appears 
to have been first given by charters granted 
some time after the Conquest. But the title 
and office of portreeve orboroughreeve still con- 
tinued, in some few places to the exclusion of, 
and in some others in conjunction with, that of 
mayor, until the passing of the Municipal Re- 
form Bill, 5 & 6 Wm. IV., by which the latter 
title was applied universally and exclusively to 
every borough. The chief magistrates of Lon- 
don and Dublin are designated Lord Mayor. 

In France, the first municipal officer of each 
commune, according to a general system estab- 
lished by the law of December 14, 1789, which 
created municipalities, is styled maire. He has 
one or more adjuncts or assessors, according to 
the population of the commune. The maire 
keeps the registers of births, marriages, &c. 
of the commune ; he acts as a magistrate 
in the apprehension and commitment of offen- 
ders ; he has also a judicial power over certain 
minor offences. He is also the principal agent 
of the general administration for his commune, 
and the executive authority to carry into effect 
the ordinances of the municipal council. The 
maire is now named by the emperor, and his 
office lasts five years. 

Mayor of ttie Palace (Lat. major domus 
regia?). In early French Hietoiry, the title of 
the chief officer of state under the Merovingian 
kings. After the death of Dagobert I., A. d. 638, 
and in the subsequent decay of the royal au- 
thority, these functionaries by degrees usurped 
almost the entire power of the state. The 
first of those mayors who exercised this kind 
of sovereignty was Gritnoald, under Sigebert 
III., king of Austrasia. Pepin, son of Charles 
Martel, having succeeded his father in the 
office of mayor of the palace, ascended the 
throne in 752 ; after which time the office lost 
its importance, or was altogether abolished. 
(Turner, History of England in the Middle 
Ages , vol. i. p. 8.) 

Mayoraxgo (Span, from Lat. magistratus). 
Strictly, the right possessed by the eldest born 
in noble families to inherit certain property on 
condition of transmitting it entire to those 
possessed of the same right on his decease. 
Five distinct species of mayorazgo, or right of 
hereditary succession, are now known in Span- 
ish law. Property held in virtue of the right 
cannot be alienated or disposed of. The mis- 
chievous effects of this strict system of entail 
on agriculture and national wealth, and on the 
character of the higher classes of Spain, have 
been long insisted on by political philosophers. 
[Majobat.] 

Mazslnlans. In Politics, the extreme part} 
of progress in modern Italy have received thit 
popular appellation, from tho name of theii 
most active leader, Joseph Mazzini. This cele 
brated personage was an advocate in Genoc 
(his birthplace), when in the year 1830 h< 
became compromised in the revolutionary 
movements then in progress, was condemned 
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io death par contumace, and fled the country, the alkalies, tend rather to the developement of 
From that time his name is found mixed up m the clovers and other leguminous plants, 
most, with actual participation in many, of Mean (Fr. moyen). In Mathematics, a 
the plots which have been fanned for revolu- quantity whose value, when determined ac- 
tionising Italy. Originally a, member of the cording to some assigned law, is intermediate 
ancient association of the Carbonari, Mazzini between those of two or more given quanli- 
seems to have regarded it as ill adapted for the ties. [Arithmetic ; Geometric and Harmonic 
continuance of the struggle in which it had Mean.] 

failed in 1820-30, and to have raised up in its Mean Distance. The mean distance of a 
stead the recent societies known as Young planet from the sun is equal to its semi-axis 
Italy and Young Europe , which conducted major. That of the earth is taken as the 
their operations under his auspices first from 1 unit of most measurements connected with our 
Switzerland and afterwards from England, j system. 

Republicanism and Italian unity were the two Mean Bun. To obtain a proper measure 
objects, at one time deemed equally chimerical, ' of time, an imaginary, or as it is called a mean 
towards which their operations were directed, sun is supposed to move uniformly in the celes- 
The part played by Mazzini himself in the tial equator with the mean velocity of the true 
Roman affair of 1848 is well known : since his sun. A mean solar day is the interval be- 
second exile on that occasion, he is believed i tween two successive transits of the mean sun 
to have had comparatively little influence in over the same meridian. It begins when the 
the course of events. mean sun is on the meridian. 

Mead (Gr. fiiOu, Dutch meede). A vinous Measles (Dutch maeslen, from maese, a 
liquor made by dissolving one part of honev spot). A fever accompanied with eruptions. It 
in three of boiling water, flavouring it with occurs chiefly in early youth, and is for the 
6pices, and adding a portion of ground malt most part a trivial malady. The nose and 
and a piece of toast dipped in yeast, and suf- eyes generally become inflamed, and watery dis- 
fering the whole to ferment. The Scandinavian charge follows. The principal danger consists 
mead is flavoured with primrose blossoms, in the occasional complication with inflamma- 
A liquor called by this name formed the an- tion of the lungs (pneumonia). The eruption 
cient and for centuries the favourite beverage is of peculiar character, the marks upon the 
of the northern nations. skin having an irregular crescentic form. 

Meadow. A flat surface under grass, Measles appear to occur occasionally as an 
generally on the banks of a river or lake ; but epidemic. It raroly affects the system more 
so far above the surface of the water as to be than once. The treatment of uncomplicated 
considerably drier than marsh land, and, con- cases is generally limited to the exhibition of 
sequently, to produce grass and herbage of a 1 mild aperients and diluent drinks. The eompli- 
superior quality. The soil of meadow lands, if cations require energetic treatment, modified by 
the term be confined strictly to river-side pas- J considerations of age and habit and the general 
tures, is generally alluvial, and more or lesB j character of the attack. [RuiiEoi.A.] 
mixed with sand ; it is kept in a state of i Measure (Lat. mensura). In Geometry, 
fertility by the depositions made on its sur- j a magnitude or quantity taken as unit, and 
face, in consequence of being occasionally j employed to express the relations of other mag- 
overflowed by the adjoining river or lake. • nitudes or quantities of the same kind. Euclid 
The produce of meadows is generally made defines the measure of a quantity to be that 
into Jmy, which, though not equal in quality which, being repeated a certain number of times, 
to that produced on drier grass lands, is yet becomes equal to the quantity measured. Thus 
superior to whut is obtained from marshes. in Arithmetic, the measure of a number is any 

Water meadows are such as receive gene- number which dirides the given number with- 
rally during the winter months, though occa- out leaving a remainder; but this definition 
sionally also in the summertime, the waters of rather corresponds to the notion of aliquot part . 
an overflowing stream, which, by a suitable In a general sense, the term measure is ap- 
urrangement of the land in alternate ridge and plied to that by which anything is compared 
furrow, are made to traverse the surface with- in respect of quantity. Thus, we have measures 
out stagnating anywhere. The result is a of extension, of weight, time, force, resistance, 
rapid and early growth of grass in spring temperature, &c. ; in short, of everything of 


time, which, though not very nutritious, is ; which greater and less can be predicated ; and 
useful for cows, ewos, and lambs, at a time it frequently happens that the unit or measure 
when green food is not abundant is not taken in the thing or property which is 

Drainage is as necessary for the attainment the immediate subject of consideration, but in 
of a high degree of fertility in water and other something else which depends on it, or is pro- 
meadows, as it is in the case of ordinary portional to it. Angular space, for example, 
pasture and arable laud; and the application is measured by an arc of a circle ; time, by the 
of manure is then as desirable and profitable, rotation of the earth about its axis, or its revo- 
Mr. Lawes’ experiments show that ammoniacal lution about the sun ; mechanical force, by the 
manures, as guano, sulphate of ammonia, &c., quantity of motion which it imparts to a body; 
tend to the developement of grosses in mea- degrees of heat, by the expansion of metals 
dows; and mineral manures, as phosphates and or other substances ; muscular strength, by the 
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resistance of a spring, &c. [Angle ; Chrono 
logy; Gravity ; Thermometer ; Dynamo- 
meter, &c.] 

By measure, in an absolute sense, is under- 
stood the unit or standard by which we measuife 
extension. We have, therefore, measures of 
length, of superficies, and of volume or capa- 
city ; but, as the two latter may be deduced in 
nil cases from the former, it is only necessary 
to establish a unit, or standard of length. The 
choice of such a standard, and the different 
multiples and parts of it taken for the uses of 
society, form a metrical system, or system of 
metrology. 

Standards of Measure. — As no precise notion 
can be formed of the magnitude of a line in any 
other way than by comparing it with another 
line of a known length, the necessity of having 
recourse, for the interchange of ideas, to mea- 
sures not entirely arbitrary, but fixed by nature, 
and intelligible alike to all mankind, seems to 
have been perceived in the earliest ages. Hence 
originated the foot , the cubit , the span, the hand , 
the fathom, the barleycorn , the hair s-breadth, 
and other denominations of measure, taken from 
parts of the human body, or from natural ob- 
jects, which, though not of an absolute and 
invariable length, have a certain mean value 
sufficiently definite to answer all the purposes 
required in a rude state of society. But, as 
civilisation advanced, the necessity of adopting 
more precise standards would be felt, and the 
inadequacy of such measures as the foot, the 
cubit, &c. (referred only to the human body) to 
convey accurate notions, would be render, d 
most apparent in their application to itinerary 
measures, or the estimation of great distances ; 
where differences of the fundamental measure, 
of no account when one or two units only are 
taken into consideration, would amoun*, by re- 
peated multiplication, to enormous quantities. 
In order to avoid this inconvenience, recourse 
was had to other methods of estimation; 
but wliich, in fact, amounted only to descrip- 
tions more or less vague, and not to measures. 
Thus, in ancient authors, we frequently read of 
a day’s journey, a day’s sail, and so forth ; and 
in many parts of the continent of Europe, even 
at the present time, it is the custom of the 
peasantry to reckon itinerary distances by hours. 

On looking among the objects of nature for 
a standard of measure perfectly definite, and, 
at the Bame time, invariable, and accessible to 
all mankind, a very slender acquaintance with 
geometry and natural philosophy will suffice to 
show that the subject is beset with innumerable 
difficulties. In fact, nature presents only two 
or three elements which, with the aid of profound 
science and a refined knowledge of the arts, 
can be made subservient to the purpose ; and 
none at all which art. applicable without such 
aid. The earth is nearly u solid of revolution, 
and its form and absolute magnitude are pre- 
sumed to remain the same in all ages : hence 
the distance between the equator and the pole 
is an invariable quantity; and any assigned 
part of that distance, as the 90th, or a degree 
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of th« meridian, is constant, and will furnish a 
precise and unalterable standard of measures, 
fit for the purposes of metrology, provided we 
have the means of comparing it with the rods 
or scales which must necessarily be used in 
comparing distances, or the magnitudes of 
bodies. The force of gravity at the earth’s 
surface is constant at any given place, and very 
nearly the same at all places under the Bame 
parallel of latitude and at the same height 
above the level of the sea; hence the length of 
a pendulum which makes a given number .of 
oscillations in a day is also constant at a given 
place, and, with proper skill and precautions, 
may be determined in terms of any assumed 
scale. These two elements, the length of a de- 
gree of the meridian, and the length of the 
seconds’ pendulum, are the only ones furnished 
by nature which have yet been used as the basis 
of a system of measures. One or two others 
have been suggested, as the height through 
which a heavy body falls in a second of time, 
determined, like the length of the pendulum, 
by the force of gravity ; or the perpendicular 
height through which a barometer must be 
carried till the mercurial column sinks a de- 
terminate part — for example, a 30th of its own 
length; but, for reasons which it is unnecessary 
here to state, these distances are not so sus- 
ceptible of being accurately determined as the 
terrestrial degree, or the length of the seconds’ 
pendulum. 

English Standard Measures . — The unit of 
lineal measure in this country is the yard, all 
other denominations being either multiples or 
aliquot parts of the yard. But as this is an 
entirely arbitrary measure, and until the year 
1824 was never strictly defined by the legislature, 
great perplexity has often arisen in attempt- 
ing to ascertain the exact portion of space which 
it was meant to represent. For the purpose of 
preserving some degree of uniformity among 
the ordinary measures of the kingdom, certain 
standards were preserved in the exchequer, with 
which all rods were required to be compared 
before they were stamped as legal measures. 
The oldest of these standards in existence dates 
from the reign of Henry VII. ; but it has long 
been disused ; and that which, till the year 
1824, was considered as the legal standard, was 
a brass rod, of the breadth and thickness of 
about half an inch, placed there in the time of 
Elizabeth. There was another similar rod of 
the same date, called an ell. The ell. however, 
does not appear ever to have been established 
as a legal measure ; but was conventionally 
considered as equal to a yard and a quarter. 
To these rods belonged a brass bar, on one edge 
of wliich was a hollow bed or matrix fitted to 
receive, the square rod of a yard, and on another 
a like bed fitted to receive that of an ell ; and 
into these beds were fitted the yard and ell 
measures brought to be examined and stamped 
with the standard marks. All rods so stamped 
became standard measures. It is abundantly 
obvious that measures determined in this 
coarse manner could liava no strict claim to bo 
II 
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considered as accurate copies of the original 
standard ; but it would seem that the standard 
itself was incapable of affording any definite or 
correct measure. Subsequently in 1742 some 
Fellows of the Royal Society and members of 
the Academy of Sciences at Paris constructed 
a new standard, taken from one found in the 
Tower; it ^consisted of a solid brass bar, 1*01 j 
inch square and 39*06 inches long. At about 
1J inch from each end a gold pin or stud was | 
inserted; in which pins, at the di'danco of 30 
inches, are two points intended to designate the j 
length of the yard. In 1760 Mr. Bird con- \ 
struct ed another standard similar to that last | 
described, of which, indeed, it was intended to 
be a copy. This last standard was adopted by 
parliament in June 1824, an Act having been 
passed in that year in which the unit of mea- 
sure was for the first time defined, and in the 
following terms : — 

* The straight line or distance between the 
centres of the two points in the gold studs in 
the brass rod, now in the custody of the clerk 
of the House of Commons, whereon the words- 
and figures Standard yard , 1760, are engraved, 
shall be, and the same is hereby declared to 
be, the original and genuine standard of that 
measure of length or lineal extension called 
a yard ; and the same straight line or dis- 
tance between the centres of the said two 
points in the said gold studs, in the said brass 
rod, the brass being at the temperature of 
62° of Fahrenheit’s thermometer, shall be and 
is hereby denominated the imperial standard 
yard , and shall be, and is hereby declared to be, 
the unit or only standard measure of extension.’ 
And the Act further declared, that if at any 
time hereafter the said imperial standard yard 
shall be lost, or shall be in any manner de- j 
stroyed, defaced, or otherwise injured, it shall ' 
be restored by making, under the directions of 
the Lords of the Treasury, a new standard yard, 
bearing the proportion to a pendulum vibrating 
seconds of mean time, in the latitude of London 
in a vacuum, and at the level of the sea, as 36 
inches to 39 1393 inches. 

This scale was destroyed by the fire which 
consumed the two houses of parliament in 1834. 
In 1838 a commission was appointed to take 
steps for its restoration, and the following de- 
cisions were carried out in the Construction of 
the new one. A line standard, or a bar on 
which the measure of length was defined as the 
distance between two marks, was preferred to 
an end standard, in which the measure would 
be the whole length of the bar. The material 
of the bar to be gun-metal, its form a square 
rod 38 inches long, on which two fine lines, 
transverse to the axis of the bar, marked on 
two small gold plugs, defined the length of the 
standard measure. The new standards and 
parliamentiuy copies have been deposited at the 
Exchequer, Royal Mint, Royal Society, Royal 
Observatory, and the Houses of Parliament. 
(Phil. Trans . 1867.) 

English System of Lineal Measures.— The 
unit of measure, as already stated, is the yard. 
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The yard is divided into three feet, and the 
foot subdivided into twelve inches. The multi- 
ples of the yard are the pole or perch, the 
furlong, and the mile ; five and a half yards 
being a pole, forty poles a furlong, and eight 
furlongs a mile. But the pole and furlong 
are now scarcely ever used, itinerary distances 
being reckoned in miles and yards. The re- 
lations of these different denominations are* 
exhibited in the following table : — 


In. 

Feet 

Yard* 

Pole* 

Furlong* 

1 

0-083 

0028 

0 00500 

0 0O012626 

It 

1 

0 333 

OOflOOO 

OOOI51316 _ - . 


3 

1 

0-1818 

0 -0O4545 0-00050818 

ms 

10 5 

55 

1 

0-025 0 005125 

70‘20 

6o0 

220 

40 

l 0*125 

65500 

52H0 

1700 

520 

8 


Measures of Superficies. — In square measure 
the yard is subdivided as in general measure 
into feet and inches ; 144 square inches being 
equal to a square foot, and nine square feet to 
a square yard. For land measure the multi- 
ples of the yard are th e pole, the rood , and the 
acre ; thirty and a quarter (the square of five 
and a half) square yards being a pole, forty 
poles a rood, and four roods an acre. Very large 
surfaces, as of whole countries, are expressed 
in square miles. The following are the rela- 
tions of square measure : — ■ 


Sq Feet 

Sq. Yard* 

Pole* 

Hood* 

Acre* 

1 

0-1111 

0*00:167309 

0-00009 1827 

0*0000229 Y7 
0*000206612 

9 

1* 

00330579 

0-000626448 

272-23 

30-25 

1 

0-025 

0 00625 

10890 

1210 

40 

1 

0-25 

43360 

4640 

160 

4 

1 


Measures of Volume. — Solids are measured by 
cubic yards, feet, and inches ; 1,728 cubic inches 
making a cubic foot, and 27 cubic feet a cubic 
yard. For all sorts of liquids, corn, and other 
dry goods, the standard measure is declared by 
the Act of 1824 to be the imperial gallon , the 
capacity of which is determined immediately 
by weight, and remotely by the standard of 
length, in the following manner: According to 
the Act, the imperial standard gallon con- 
tains ten pounds avoirdupois weight of distilled 
water, weighed in air at the temperature of 62° 
Fahrenheit’s thermometer, the barometer being 
at thirty inches. The pound avoirdupois con- 
tains 7,000 troy grains; and it is declared 
that a cubic inch of distilled water (tem- 
perature 62°, barometer thirty inches) weighs 
262 468 grains. Hence the contents of the 
imperial standard gallon are 277 '274 cubic 
inches. The parts of the gallon are quarts 
and pints; two pints being a quart, nnd four 
quarts a gallon. Its multiples are the peek, 
the bushel , and the quarter : the peck being 
two gallons, the bushel four pecks, and the 
quarter eight bushels. The following are th® 
relations : — 


‘ Pint* 

Quart* 

Gallons' 

Pock* 

Bushel* 

Quartan 

1 

0*5 

0-125 

0-0625 

0*015625 

0*001958125 

2 

1 

0-25 

0125 

0*0?125 

0*00390625 

8 

4 

1 

0*5 

0*125 

0*015625 

1C 

8 

2 

1 

0*25 

0*03125 

64 

32 

8 

4 

1 

0*125 

• r >12 i 

25G 

64 

32 

8 

1 
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For an account of the various other mea- 
sures used in commerce, see the Commercial 
Dictionary ; or Colonel Pasley’s Observations 
on the Measures, Weights , and Money used 
in this Country (London 1834), where a full 
description is given. 

French System of Measures. — The French 
system of measures, introduced during the 
Revolution, has for its standard .the length of 
a quadrant of the earth’s meridian. The unit 
of measures of length is the mUre, which is 
a ten-millionth part of the quadrant. This 
length, deduced from the great trigonometrical 
measurement of the meridian from Dunkirk to 
Barcelona, is marked by two very fine parallel 
lines drawn on a bar of platinum, and preserved 
in the archives of the Academy of Sciences. 
From a comparison of the standards of this 
country with a copy of the m&tre in the pos- 
session of the Royal Society, Captain Kater 
found the length of the mMre to be 39-37079 
inches of the English standard. (Phil. Trans. 
1818.) Mr. Baily found the length of the 
mitre to be 39-3696786 inches of the Royal | 
Astronomical Society’s scale (Mem. R.A.S. I 
vol. ix. p. 133), from which, by reducing to 
the imperial standard yard by the data given j 
in the same memoir, the true length of the 
mitre is 39 370091 inches of the imperial yard. 
The comparison is, however, attended with 
some degree of uncertainty, from the circum- 
stance that a reduction must be made for the 
expansion of the metals ; the standard tem- 
perature of the English measures being 62° 
Fahrenheit, and that of the French measures 
32°, or the temperature of melting ice. 

In the French system the unit of superficial 
measure is the are , a surface of ten metres 
each way, or one hundred square metres. Tiie 
unit of measures of capacity is the litre , a 
vessel containing the cube of a tenth part of 
the mitre, and equivalent to 0 220097 parts 
of the British imperial gallon. The standard 
temperature is that of melting ice. All the 
divisions and multiples of the uuits are decimal ; 
and the principle of nomenclature adopted was 
to prefix the Greek numerals to the decimal 
multiples, and the Roman numerals to the 
decimal subdivisions. 

No system of metrology hitherto invented 
can be compared with this of the French in a 
scientific point of view ; whilst its convenience for 
the purposes of commerce is now so generally 
admitted by those who have made themselves 
intimately acquainted with its working, that 
its universal adoption by all civilised nations 
cannot be much, longer delayed. [Mxiiiic 
System.] 

Of the different measures of length used in 
European countries, the foot is the most uni- 
versally prevalent. We subjoin the relation 
between the foot of different countries and tho 
English foot : — 

English foot 

Russian foot . . = 1 

Paris fbot . . *■ 1*00 ">765 

Prussian and Danish foot = 1*029722 
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English foot 

Bavarian foot . . 0*957561 

Hanoverian foot . . = 0*958333 

Saxon foot . . a 0*929118 

Austrian foot . . « 1*037128 

Comparative tables of the measures used in 
different countries are given in various works ; 
one of the most complete and convenient will 
be found in Hulsse’s Sammlung Mathema - 
tischer Tafeln, Leipzig 1840. For further 
information on the subject of this article, see 
Pauchton’s Metro 1 ogie , ou Traits des Mesures , 
Paris 1780; Kelly s Universal Cambist , 1821. 
[League ; Mile ; Weight.] 

Measube. In Music, the same as Bab [which 
see]. 

Msature of Curvature. [Curvature.] 

Measures. In Geology, this word is some- 
times used as synonymous with beds or strata ; 
as coal measures. 

Measures and Weights, Ancient Eng- 
lish. The basis of the ancient English mea- 
sures of capacity and weight was the ancient 
Anglo-Saxon pound. The pound contained 5,400 
grains, these grains being 224 to the penny- 
weight, and the pennyweight being calculated 
as 32 grains of average quality dry wheat, 
taken from the middle of the ear. Eight of these 
pounds were to form the gallon of dry and liquid 
measure, 8 of these gallons the bushel, 8 of 
these bushels the quarter. The old English 
pound, therefore, stood to the troy pound in thy 
relation of 15 to 16. Some few standard gallons 
and bushels have been preserved, and are.gene- 
r.illy found to be somewhat less than the exact 
proportion indicated by this calculation. The 
troy pound was not known as a legal standard, 
it would appear, till certain changes were intro- 
duced into the currency by Henry VIII. 

Again, the sack of wool was roughly calcu- 
lated as equal in weight to the quarter of corn ; 
15 Saxon ounces formed the libra mercatnria , 
i.e. the pound of 7,000 grains with which wo 
are familiar under the name of avoirdupois. 
Fourteen such pounds made the stone of 
wool, and 28 such stones constituted the sack. 
Such a calculation will be found to make the 
sack of wool lighter than the quarter of wheat 
by nearly four pounds. 

Another clement of weight was the charrus of 
lead. This contairffcd 2,100 avoirdupois pounds, 
and divided by the old hundred, i.e. 108 lbs., 
Mill be found to contain nearly 194 hundred, 
that is the modern fother or fodder. The 
charrus contained 30 fotmale, or pedes, each 
pes containing six stone less 2 lbs. The foot 
or pig will be found to be the tenth of a cubic 
foot of lead. 

Iron was measured by the piece, 25 of which 
formed the hundredweight of 108 lbs. Wax 
and spices were reckoned by the same hundred. 
Foreign cloth was sold by the piece of 24 ells 
long and 2 broad, the exactness of the measure 
being secured by a rigorous assize. Aylesham 
linen was, however, only J broad. 

Wine was sold bv the tun of 252 gallons, i. c. 
it contained 4$ french or 10 Spanish hogs- 
1 1 2 



MEASUREMENT OF SHIPS 

heads. A familiar division is that of the sex- 
tary or six gallons. 

A last of wool was 12 sacks ; a last of 
herrings ten thousand, each hundred being 120. 
A last of hides was 100, that is 10 dakers or 
dikers, each diker being 10. 

The foot, the yard, and the acre were the 
same as at present. The fullest account of 
ancient English measures, though apparently 
with some corruptions in the text, is to be found 
in Fleta, Be Legibus Anglia , lib. ii. cap. xii. 
The assize of weights and measures was the 
duty of the coroner, and the duty of stamping 
them belonged to the justices in eyre. The 
coroner was assisted by a jury of twelve men, 
who might be villeins if necessary. 

Measurement of Ship*. [Tonnage.] 

Meat, Preservation of. [Preservation 
or Meat.] 

Meatus Audi tortus. [Ear.] 

Meoca Balsam. The produce of the Bal- 
samodendron gileadenae , growing at Gilead, in 
Judea. It is also called Opobalsamum. 

Mechanical Curve. A curve of such a 
nature that the relation between the absciss 
and the ordinate cannot be expressed by 
an algebraic equation. Such curves are now 
more commonly called transcendental curves. 
[Curve.] 

Mechanical Powers. The six simple 
machines known as the Lever, the Wheel and 
Axle, the Inclined Plane, the Wedge, the 
Screw, and the Pulley [see the respective 
terms]. 

Mechanical Solution of a Geometri- 
cal Problem. In the constructions of pure 
geometry only the ruler and compasses are 
allowed to be used ; or, in other words, the 
constructions are required to be effected by 
means of straight lines and circles only. The 
ancient geometers soon discovered that there 
were many problems (such as the duplication 
of the cube and the trisection of an angle) 
which could not be constructed by those means. 
They hence had recourse to other instruments 
( machines ) to effect this purpose; and such 
solutions were distinguished from the geo- 
metrical ones by the term mechanical. 

Mechanical Work. The exertion of 
force through space. It is estimated in foot- 
pounds, the unit being the •work performed in 
raising one pound avoirdupois, against gravity, 
to a height of one foot. Iu the modern me- 
chanical theory of heat the utmost mechanical 
work that can be accomplished by the expen- 
diture of a quantity of neat sufficient to raise I 
one pound of water one degree (Fahrenheit) 
in temperature, is called the mechanical equiva- 
lent of heat. According to Joule’s experiments 
it is equal to 772 foot-pounds. 

Meohaaloa (Gr. nuxavhi machine). In 
Natural Philosophy, the science which treats 
of forces and powers, and their action on 
bodies, either directly or by the intervention 
of machinery. 

The theory of mechanics, which is a branch 
of mixed mathematics, is founded on an axiom 
484 


MECHANICS’ INSTITUTES 

or principle called the law of inertia, or 
Newton’s first law of motion ; namely, that a 
body must remain for ever in a state of rest, or 
in a state of uniform and rectilineal motion, if 
it be not disturbed by the action of an external 
cause. Theoretical mechanics is, therefore, di 
vided into two parts: statics , which treats of 
the equilibrium of forces ; and dynamics , which 
is the science of accelerating or retarding forces, 
and of the actions which those forces produce. 
When the bodies under consideration are in the 
fluid state, these become respectively hydro- 
statics . and hydrodynamics , which are com- 
prehended under hydraulics , and sometimes 
the terms aerostatics and aerodynamics are 
used to denote the corresponding divisions of 
pneumatics; but all these divisions are more 
frequently inclnded under the general term 
mechanics. 

Practical mechanics, or a knowledge of the 
effects of some of the mechanical powers, must 
have existed to some extent from the earliest 
ages of the world; but of the machines used 
by the ancients in their constructions, the 
oldest extant account is contained in the 
Architecture of Vitruvius. Archimedes, in his 
treatise De JEquiponderantibus , first investi- 
gated theoretically the principles of equilibrium ; 
and the same philosopher is colcbrated for the 
mechanical contrivances by which, in the siege 
of Syracuse, he so long frustrated the efforts of 
the Roman army under Marcellus. During the 
eighteen centuries which succeeded the age of 
Archimedes, the theory of mechanics remained 
in the same state. Galileo laid the foundations 
of modern dynamics by his discovery of the law 
of accelerating forces, and by reducing the 
propositions of that science to mathematical 
formulae. Sir Isaac Newton, by his invention 
of fluxions, enabled mathematicians to complete 
what Galileo began. 

Although we possess many works of the 
highest order on isolated branches of me- 
chanics, Poisson’s Traiti de Mecanique (Paris 
1833) still remains the most complete treatise on 
the subject. Gf first-class elementary treatises 
in English a great number might be cited ; of t lie 
more recent ones, that by Price in the 3rd and 
4th volumes of his Treatise on the Infinitesimal 
Calculus (Oxford 1856) deserves high com- 
mendation. 

Mechanics’ Institutes. Mechanics’ in- 
stitutes may be safely said to owe their origin 
to Dr. Rirkbeek, who, in 1800, delivered a 
course of lectures on natural philosophy and 
its application to the arts before uu audience 
composed entirely of the mechanics of Glasgow, 
though it was not until after the lapse of twenty 
years that his idea was followed up. Institu- 
tions of this sort are at present established in 
almost every town in England whose population 
amounts to 10,000, and in some of much smaller 
number. They arc supported partly by contri- 
butions, and partly by the subscriptions of tho 
members. Short courses of lectures, illustrate d 
with experiments, are given on popular and 
interesting subjects, and reading rooms uro 
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attached to the greater number of these 
institutions, which, speaking generally, are 
well attended. (Stat. of Brit , Empire, col. ii. 
p. 359.) 

Mechanists. Those philosophers who refer 
all the changes in the universe to the effect of 
merely mechanical forces, such as impact , weight, 
and the like. They are opposed to the dy- 
namical philosophers, or those who assume a 
living and spontaneous power in nature, ante- 
cedent to and different from the phenomena 
present to the senses. [Materialism.] 

Mechoaoan. One of the names of Batatas 
Jalapa, the tuberous roots of which possess 
purgative properties, analogous to those of the 
true jalap. 

Meeonlo Acid (Gr. the poppy). 

The peculiar acid with which morphia and 
perhaps some of the other organic bases are 
combined in opium. When pure, it forms small 
white crystals. The salts of this acid are 
termed meconates ; those of lime, baryta, lead, 
and silver are white, and soluble in nitric acid. 
This acid is tribasic, and the somewhat anoma- 
lous formula 3110,0,^110,,, has been assigned 
to it. One of the principal characters of this 
acid and of its salts is that of forming a com- 
pound with the peroxide of iron of an intensely 
red colour, very similar to that of the sulpho- 
cyanate of iron, but differing in the fact that a 
solution of corrosive sublimate does not destroy 
the red colour ; hence a persalt of iron is an 
excellent test of its presence, and by it opium 
may sometimes be recognised, when the quan- 
tity is so small as to rehder the morphia very 
difficult of detection. This red colour is de- 
stroyed by heat, by sulphurous acid, and by 
protochloride of tin. Meconic acid in solution 
gives a yellowish- white precipitate with acetate 
of lead, and this precipitate is not dissolved 
by acetic acid. It is medicinally inert. 

Meconin (Gr. ^kwv). Opianyl. A white 
neutral fusible substance, procured from opium. 
About two grains of it are said to be contained 
in a pound of opium. 

Meconium (Gr. ixi\nd>viov , the juice of 
p-flKwv, the poppy). Opium. The term is also 
applied to the excrement found in the lower 
part of the foetid intestines. 

Medal (Ttal. mednglia, Fr. medaille). A 
piece of metal, in tho shape of a coin, bearing 
figures or devices, struck and distributed in 
memory of somo person or event. Ancient 
coins, although intended for the purpose of 
circulation, are also commonly termed medals. 
[Numismatics.] 

Medallion (Fr. medaillon). In Architec- 
ture, this word is applied to carvings on the 
plain spaces of the walls, surrounded by a 
raised border. 

Medallion. In Numismatics, this name is 
appropriated to coins struck in Home and in the 
provinces under the empire, which, in gold or 
silver, exceed in size tho largest coins of which 
the name and value arc known in those respec- 
tive metals; viz. the aureus in gold, and the 
denarius in silver. It has been doubted 
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whether they were intended for the puipose 
of circulation, or merely struck, like modern 
medals, to commemorate persons or events. 
[Numismatics.] 

Medea or Medela (Gr.). In Greek 
Mythology, a daughter of ASetes, king of 
Colchis, in whose palace was preserved the 
golden fleece of the ram which had borne 
Phrixus and hiB sister Hell& from the house 
of Athamas. The recovery of this golden 
fleece was the task imposed by Pelias, king 
of Iolcos, upon Jason, who Bailed from Thes- 
saly with a large number of Hellenic chieftains 
in the ship Argo, and after having passed 
through the Symplegades, arrived at length 
in Colchis. Here AEetee promised to give him the 
fleece, on condition that he Bhould first plough 
the land with fire-breathing bulls, and sow it 
with dragon’s teeth. These conditions. Medea, 
the wise maiden, whose love Jason had obtained, 
enabled him to perform. She anointed his body 
with an ointment which protected him against 
the fiery breath of the bulls, and told him to 
cast a stone among the armed men who sprang 
from the dragon’s teeth, so that they should 
fight with and slay one another. Then leading 
Jason to the secret place where the fleece was 
kept, she lulled to sleep tho dragon that 
guarded it, and then left Colchis with Jason, 
who had now performed the bidding of Pelias. 

But Medea had sworn to avenge the wrong 
done to Jason ; and as she abode in the house of 
Pelias at Iolcos, she persuaded his daughters to 
cut up his bodv and boil his limbs in a cauldron, 
in the belief that he would thus be restored to 
youth. Medea purposely omitted to pronounco 
the spell at the right time, and the limbs of 
Pelias were consumed by the fire. She then 
took Jason in her dragon chariot to Argos, 
where he fell in love with Glaake, the daughter 
of the king, Crepn. Disguising her wrath, she 
gave to Glauk6, as bridal presents, a wreath 
with a robe which Helios (the sun) gave 
her before she left the house of her father 
iEetes. But the magic gifts ate into her flesh, 
and Creon, who tried to save her, died with his 
daughter Glatike, while Medea fled from the 
land in her dragon chariot. In the sequel of 
the tale, she slays her children. by Jason — a 
crime closely resembling the slaughter of Pelops 
by Tantalus. 

The connection of this myth with other 
solar legends is obvious. In the Homeric 
hymn to Hermes [which see], the sun god 
Phoebus is represented as possessed of a 
hidden wisdom which Hermes vainly seeks 
to attain. This wisdom is inherited by 
Asklepios (Aesculapius), the son of Phoebus, 
and by Medea, the Colchian maiden. The 
very gift which Helios bestows on her reap- 
pears in the story of Deianeira, whose robe 
scorches the body of Heracles. The robe is, 
in fact, the same as the golden fleece, and 
its destructive power is exhibited in tho 
deadly arrows of Philortotos, the sword of 
Theseus and of Perseus, the spear of Artemis, 
Melorgros, and Aohilleus. In the legend of 
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Medea, Jason plays the part of Paris in that 
of (En6n&, ana GiaukS answers to the Arrive 
Helen. The slaughter of Medea’s children is 
one of the many forms under which is dis- 
played the destructive power of the sun on the 
fruits which he has produced. This idea is 
prominent in the mytns of Phaethon, Lykaon, 
and Tantalus, while the notion of the sun’s 
secret wisdom presents one of the sources from 
which seem to have sprung the theories of 
sordfery and witchcraft. 

Mediae (Lat.). The three letters b, g, and 
d (beta, gamma, delta) are so called in the 
Greek alphabet, as holding respectively a 
middle place between their several tenues , 
p, k % t (pi, kappa, tau), and aspirates, ph, ch , 
th (phi, chi, theta). 

Mediant. In Music, the third note of the 
scale, which is a major or minor third higher 
thin the key note, according as the mode is 
major or minor. 

Mediastinum (Lat/ from medius). The 
space left in the median line of the chest by 
the non-approximation of the two lungs. It 
extends from the sternum in front to the spine 
behind, and contains all the thoracic viscera 
excepting the lunge. 

Medlatlsatlon. The annexation of the 
smaller German sovereignties to larger conti- 
guous states, which took place, on h large scale, 
after the dissolution of the German empire in 
1806. The same thing had been done on various 
occasions during the continuance of the em- 
pire; and the dominions so annexed were said 
to be mediatised, i.e. made mediately instead of 
immediately dependent on the empire. The 
term was retained when the abolition of the 
German union had rendered it in strictness 
inappropriate. A few more were mediatised 
after the peace of 1815. See Cow. Lex. ; and 
Hawkins’s Germany , 1838, which contains a 
chapter on this subject. 

Medlcago (Gr. M-nSacfj, a term applied by 
Dioscorides to a Median grass). A genus 
which affords some agricultural fodder plants. 
M. sativa is the Lucem so much cultivated 
as green food for horses and cattle; and M. 
Input ina is the Nonsuch introduced into pas- 
tures along with grasses and clovers. 

Mediterranean Sea. This large and 
beautiful sea, separating Europe from Africa, 
opening into the Atlantic only by the narrow 
straits of Gibraltar, and communicating with 
the Black Sea by the straits of the Hellespont 
and Bosphorus, between which lies the narrow 
sea of Marmora, contains nearly , a million square 
miles of water, of considerable depth, and much 
more salt than the great ocean. Its waters are 
several degrees warmer than those of the At- 
lantic, and the evaporation from it, from various 
causes, is excessive. The depth of some parts 
is as much as a thousand fathoms. The shores 
of the Mediterranean are exceedingly indented ; 
and many islands, some of lar^e size, and most 
of them of singular historical interest, are con- 
tained in it. The islands of Sardinia and Cor- 
sica, the Balearic Islands, Malta, Sicily, the 
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Ionian Islands, the islands of the' Greek Archi- 
pelago, and others, are all familiar examples. 

The Mediterranean is crossed by a submarine 
bank, almost connecting Sicily with Africa, and 
nearly dividing the sea into two parte. The 
eastern portion is in some respects distinct 
from the western. It receives many important 
streams, of which the Nile is the principal ; * 
but the supply of fresh water is by no means 
equal to the evaporation from the surface, and 
thus a constant current sets inwards through 
the straits of Gibraltar to supply the deficiency. 

Very large parts of the Mediterranean are 
more or less directly influenced by volcanic 
action and earthquakes, and more than once 
its bed has been broken, and perhaps upheaved, 
and islands have suddenly appeared where be- 
fore there had been deep water. The great 
volcanoes of Etna and Vesuvius, the smaller but 
constantly erupting volcanoes of the Lipari is- 
lands, and the volcanic rocks of the eastern 
shores, all prove that subterranean fires largely 
act under its bed ; and the occasional evidence 
of slow upheaval or depression on the coasts 
of Italy, prove that the action, so far as great 
eruptions are concerned, although intermittent, 
is coastantly going on. 

The shores of the Mediterranean include 
some of the most interesting districts of the 
civilised world. They branch into several seas, 
of which the Adriatic and the ^Egean are the 
most familiar. They possess many harbours 
and ports, and the shores are picturesque in 
the highest degree. 

Several currents of small magnitude have 
been observed in this inland sea. They are for 
the most part sluggish and very variable, and 
seem- to depend on prevalent winds. There is a 
slight tide in most parts of the Mediterranean ; 
but it is greatly masked by the effect of winds. 

Medium. In Physics, the substance or 
matter in which bodies exist, or through which 
they move in passing from one point to another. 
The resistance which different mediums oppose 
to bodies in motion is proportional to the re- 
spective densities of the mediums. Newton 
supposed the existence of a universal medium, 
or ether, infinitely more rare or subtile than 
air, and diffused through the whole creation. 
The modern discoveries of the propagation of 
light by undulation, and of the acceleration of 
some of the small comets, caused apparently 
by the resistance which it offers (hence the 
term resisting medium ), give great probability 
to this supposition. 

Medjldite. A sulphate of uranium and 
lime, found near Adrianople, in Turkey, and 
named after the late sultan Abdul Medjid. 

Medlar. The fruit of the Mespilus ger- 
manica, a plant found wild in several parts of 
Central Europe. It is remarkable for the aus- 
terity of its fruit when first gathered, and for 
its total loss of that quality after a few weeks, 
vhen it becomes soft, brown, and sweet — a 
condition called btetted , from the French blet, 
over-ripe. Of the garden varieties the Dutch 
medlar is the finest as to size, and the Notting- 
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ham the most delicate in flavour. In the eyes 
of a botanist the medlar is only a hawthorn 
berry of large size. 

Medulla (Lat. marrow). In Botany, the 
pith or central column of an Exogenous plant. 
It has sometimes been called medullm. 

Medulla Oblongata. In Anatomy, the 
name given to the mass of grey and white 
neurine contained in the occipital segment of 
the cranium, and forming the medium of con- 
nection between the spinal marrow (myelon) 
and the brain (encephalon): it is sometimes 
described as the cephalic prolongation of the 
myelon ; but it has distinct and higher func- 
tions, and constitutes the chief part of the 
epencephalic division of the brain. [Brain.] 

Medulla Bplnalis (Lat. the* spinal pith). 
In Anatomy, the part of the nervous axis which 
is contained in the vertebrae of the trunk. 
[Myelon.] 

Medullary. Belonging, or alike in nature, 
to marrow, as medulla spinalis , the my i Ion or 
spinal marrow ; medulla oblongata , that part of 
the myelon which lies within the basi occipital 
bone ; medullary substance, the white substance 
of the brain, and the inner, as opposed to the 
cortical substance of the kidney. 

Medullary Bays. The vertical plates of 
cellular tissue which radiate from the centre of 
the stem of Exogenous plants, through the 
wood to the bark. They cause that appearance 
in timber which carpenters call silver grain, or 
flower of the wood. 

Medullary Sbeatb. A thin layer of 
vessels which surround the pith of Exogenous 
plants, and thence extend into the leaves and 
parts of fructification. 

Medullary Substance. The interior 
white portion of the brain. The medulla ob- 
longata is a part of the brain, lying upon the 
basilar process of tlie occipital bone, and 
formed by the junction of the crura of the 
brain and cerebellum. It terminates in the 
spinal marrow. 

Medusa (Gr. fitZowra, a ruler). In My- 
thology, the mortal Gorgon [which see] ; ac- 
cording to Hesiod, the daughter of Keto and 
the sea-god Phorkys, whose face turned all who 
looked upon her into stone. She was slain by 
Ferseus, who placed her head on the aegis of 
Ath&n&, where it retained its petrifying pow'er. 

Medusa. In Zoology, a name given by 
Linnaeus to a genus of marine animals, now 
forming an extensive tribe ( Mcdusaria ) in the 
class Acalcpha of the Cuvierian system. The 
body is in the form of a gelatinous disc, more 
or less convex above, called the umbel , from 
the centre of which, and from the margin, 
there depend in most of the species processes 
or filaments more or less numerous, and more 
or less elongated. The Medusae are commonly 
known by the name of sea-blubber, jelly-fish , 
&c. They have a stomach or digestive cavity 
excavated in the centre of. the disc, and open- 
ing externally either by a central and inferior 
crucial mouth, or continued into branched 
appendages, and receiving tho nutriment by 
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innumerable minute pores, analogous to the 
stomata of plants, or those root-like appendages. 
The digested fluid is conveyed by vessels from 
the stomach to an exquisite network or plexus 
situated on the under surface of the border 
of the disc, where it receives the influence of 
the atmosphere, and is fitted for assimilation. 
Some species, as the Medusa aurita, have also 
intestinal canals leading from the stomach to 
separate anal outlets. Traces of a nervous 
system and rudimental organs of vision have 
been discerned in some of the Medusa. They 
swim by muscular contraction of the margins 
of the disc. They are of distinct sexes, which 
.congregate together chiefly in the autumnal 
months. The male and female orgafls much 
resemble each other, and are situated, in both 
sexes, in corresponding cavities, generally four 
in number, on the under surface of the disc. 
The ova are received when impregnated in 
marsupial sacs appended to the arms (in Me- 
dusa aurita), whence they escape in the form of 
ciliated infusoria, afterwards assume tho struc- 
ture of eight-armed polypes, pass the winter in 
this state, and undergo their final transformation 
in spring. Notwithstanding the complication 
of the organic machinery, functions, and gene- 
rative economy of the Medusa, their solids 
form so small a proportion of their frame that, 
of a Medusa of ten pounds weight, what re- 
mains upon the filter through which its fluid 
parts (chiefly sea-water) have escaped does 
not exceed two drachms. A great number of 
the Medusa are phosphorescent, shining in the 
night like globes of fire; but the nature and 
the agents of this wonderful property remain 
to be discovered. Most of the Medusa at 
certain seasons sting and inflame the hand 
that touches them; but the cause of this* pro- 
perty is equally unknown. 

Meerschaum {Qcqt. foam of the sea). A 
hydrous silicate of magnesia. # It is found in 
various parts of Europe, but chiefly in Asia 
Minor, in stratified, earthy, or alluvial deposits, 
at the plains of Eski-shehr, and in Nalolia at 
Kiltschik near Konieh. It is dull and opaque, 
white or yellowish in colour, adheres to the 
tongue, yields to the nail, and has a specific 
gravity of only 1*3 to 1*6. In the Turkish 
dominions it is used as a substitute for fuller’s 
earth, and for washing linen. The principal 
use of Meerschaum is in the manufacture of 
tobacco pipes, which are prepared for sale in 
Germany by being soaked an melted tallow 
or wax, and afterwards polished. Imitation 
meerschaum pipes are sold in large quantities, 
and care is necessary to guard against deception. 
The best criterion is the peculiar brown colour 
which the genuine Meerschaum pipe assumes 
after having been smoked some time. 

Meffabromite. A variety of chloro- 
bromide of silver found in limestone at Copiapo 
in Chili. 

Megalcslan Games. One of the most 
magnificent of tho ltoman exhibitions of the 
circus; in honour of Cybcle, as h /tcyoAi) S^os, 
the great goddiss , tho mother of the gods. 
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Xefallohtliji (Gr. pi yas, great, and faMs, 
a fish). An extinct genua of fishes, including 
species of peat size ; one of which, the Mega- 
lichthy s Hibberti , has left its teeth and other 
parts in the can n el coal of Fifesbire, and the 
Edinburgh coal-field. 

Megaton? x (Gr. fifyai, and a claw). 
A large fossil mammalian, the remains of which 
were found in a cavern in the limestone of 
Virginia in America. 

Megatopterans (Gr. peyas, and irrcpbv, a 
feather), A name given by Latreille to a family 
of Planipennate Neuropterous insists, compre- 
hending those which have large wings horizon- 
tally folded. 

Megalosaurus (Gr. p.(yas, and cravpos, a 
lizard). The generic name applied by Dr. 
Buckluud to an extinct genus of gigantic Sau- 
rians, discovered by him in the oolitic slate of 
Stonesfield, near Oxford. The species on which 
the genus is founded included individuals 
measuring from forty to fitly feet in length; 
they partook of the structure of the crocodile 
and monitor. The entire skeleton has not as 
yet been found. The femur and tibia measure 
nearly three feet each ; and a metatarsal bone 
has been found of the length of thirteen inches. 
The bones of the extremities have large medul- 
lary cavities. The gen eric character is principally 
foundt'd on the teeth, which Dr. Buekland thus 
describes : ‘ In the structure of these teeth 

we find a combination of mechanical contri- 
vances analogous to those which are adopted 
in the construction of the knife, the sabre, 
and the saw. When first protruded above 
the gum, the apox of each tooth presented 
a double cutting edge of serrated enamel. In 
this stage its position and line of action were 
nearly vertical, and its form like that of the 
two-edged point of a sabre, cutting equally on 
each side. As the tooth advanced in growth, 
it became cuiyed backwards, in form of a 
pruning knife, and the edge of serrated enamel 
was continued downwards to the base of the 
inner and cutting side of the tooth ; whilst on 
the outer side a similar edge descended but to 
a short distance from the point, and the convex 
portion of the tooth became blunt and thick, as 
the back of a knife is made thick for the pur- 
pose of producing strength. In a tooth thus 
formed for cutting along its concave edge, each 
movement of the jaw combined the power of the 
koilb and saw; whilst the apex, in making the 
first incision, acted like the two-edged sabre. 
The backward curvature of the full-grown teeth 
enabled them to retain, like barbs, the prey 
which they had penetrated.’ {Bt'idgt water Trea- 
tise i. p. 238.) These formidable teeth, which 
sufficiently bespeak the carnivorous and pre- 
datory nature of the extinct monster, were 
arranged in a pretty close series, in sockets, 
along the alveolar border of the jaws. 

Megan ycter am (Gr. peyas, and vvtcrlpis, 
a night bird or bat). The first division or tribe 
of the order Cheiroptera , including the largest 
species of bats, or flying foxes ; which, how- 
ever, &ro exclusively vegetable feeders, living 
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mostly on soft fruits, and having the molar 
teeth adapted to that kind of food by their 
broad simple crowns. The tribe is also dis- 
tinguished from the animal-feeding bats, whe- 
ther bloodsuckers or insect-catchers, by having 
the two innermost fingers armed with hook- 
shaped claws, and by the simple structure of 
the nose and ears. The alimentary canal, and 
especially the stomach of the great frugivorous 
bats, are likewise more complicated than in the 
other tribes. The meganycterans are distri- 
buted over the warmer parts of Asia, Africa, 
and the Polynesian Isles, but do not exist in 
America. They comprise the genera Hypo- 
derma, , P ter opus, and Harpyia . 

Megartan School of Greek Philo- 
sophy. This school, founded at Megara by 
the disciples of Socrates, who retired thither 
after his death, was distinguished by its logical 
subtlety. Its most celebrated names were 
those of Euelides, Eubulides, and Stilpo. 

Megastomes (Gr. fiiyas, and <rr<$/ua, 
mouth). The name of a family of Univalve 
shells, comprehending those which are not 
symmetrical, and which have a veTy large 
aperture or mouth. 

Megatherium (Gr. piyas, and (hjptov, a 
beast). ' The name given by Cuvier to a genus 
of extinct Edentate quadrupeds, including and 
represented by one of the most gigantic of 
terrestrial mammalia. The haunches of the 
Megatherium Cuvieri were more than five feet 
wide, and its body twelve feet long and eight 
feet high ; its feet were a yard in length, and 
terminated by formidable compressed claws 
of immense size ; its tail was of great length, 
and probably much larger than that of any 
other extinct or living terrestrial mammal. The 
head of the megatherium was relatively small : 
the cranipm presents many of the peculiarities 
of that of the sloth. The upper jaw was armed 
with five teeth on each side, the lower jaw with 
four on each side: all the eighteen teeth be- 
long to the molar series. They were perpetually 
growing, like the incisors of the Rodents ; but 
had thejr grinding surface traversed by two 
transverse ridges, and their texture composed, as 
in the teeth of the sloth, of a central body of 
coarse ivory, a thick outer coating of csementum, 
and a thin intermediate Dyer of fine and dense 
ivory, which forms the prominent terminating 
ridges of the crown. 

Nothing certain is known of the nature of 
the integuments of this singular and enormous 
animal ; but the fossil bony armour which was 
once conjectured to have appertained to the 
megatherium unquestionably belongs to another 
species of gigantic Edentates, more nearly al- 
lied to the armadillo. {Gxtftodon,] 

Megrim (Fr. migraine, from Gr. V* 
upavla). A violent intermitting pain affecting 
one side of the head. 

Melonlto (Gr. petav, less), A silicate of 
alumina and lime, found in grains or small 
crystals of a whitish or greyish white colour 
at Monte Somma near Vesuvius. The name 
implies that the terminating pyramids of the 
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crystals are lower than in Idocraae, and con- 
sequently that the axis of the primary form 
is shorter. 

Melaeonftte (Or. pikas, black, and k6vis, 
powder). An earthy black oxide of copper 
lound in Cornwall and elsewhere. 

Meleena (Gr. plkaiva, fern, of pikas, black). 
A disease characterised by the passage of dark 
coloured blood by stool. The pitch-black 
appearance of the evacuations is so striking, 
that, when they are once seen, the nature of the 
affection denoted can scarcely be mistaken. The 
cause exists apparently in a congested state of 
the liver and Btomach, and the treatment con- 
sists in the free use of mercurial purges. The 
ancients considered that the aark-coloured 
stools were composed of black, bile ; but the 
correct inference from all that we know of 
the pathology of the disease, is, that the 
blood passed by stool comes from the con- 
gested stomach, having acquired its black 
colour from contact with the gastric juice. 
Hippocrates speaks of a plhaiy a v6<ros cha- 
racterised by the vomiting of Mack blood, but 
this more properly comes under the title of 
hamatemesis in modern nosology. 

Melaleuca (Gr. pikas, black , and \*uk6s, 
white). A genus of Myrtaceee consisting of 
trees and shrubs, abounding in volatile aroma- 
tic oil M. minor yields by distillation of its 
leaves, after fermentation, the green aromatic 
oil called Cajaputi or Cajeput oil, a valuable 
antispasmodic and stimulant. The species are 
natives of Australia and the islands of the 
Indian Ocean. 

A substance formed during the 
distillation of a mixture of sal-ammoniac and 
snlphocyanide of potassium. 

Melamine. A colourless crystalline sali- 
fiable base derived from melam, by boiling with 
strong solution of potash. 

Melampodium (Gr. pekapr&ior). The 
name of a modern genus of weedy Composite. 
Melampodium was one of the Greek names 
given to the Black Hellebore [Hellbborus], 
with which the modern plant has no relation. 

Melampyrine. A crystallisable substance, 
soluble in water and nearly insipid, contained 
in the Mi lampyrum nemorosum. 

Melanaaphalt A name given to the 
Albert Coal of Nova Scotia in consequence of 
its resemblance to Asphalt 

Melancholy (Gr. pekayxokia, black bile). 
A disease of the mind, chiefly characterised by 
ungrounded apprehension of eviL Melancholy 
is correctly designated a form of insanity when 
it continues for an inordinate period after 
any given cause of grief has been removed. 
It is undoubtedly so when it arises without the 
operation of any mental cause. Wc find it 
connected with dyspepsia, with constipation, 
and other signs of physical disease. Systemut ic 
writers speak of various forms of melancholic 
insanity, such as the religious, the nostalgic, &c. 

Melania. A genus of fluviatile iVctini- 
branchiate Gastropods, having a moderately 
thick shell, with an ai**rturc longer than it is 
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wide, enlarging opposite the spire, and the 
columejja without folds or umbilicus : the length 
of the spire is various. They have long ten- 
tacula, with the eyes on their external side, and 
at about the third of their length from the base. 

Melanlo Acid* An amorphous black sub- 
stance derived from hydride of salicyl. 

Melanin. The black pigment of the eye. 
When separated from the surrounding mem- 
brane, it is a heavy black powder insoluble in, 
water, alcohol, and ether. * 

Melanlte (Gr. pikas). A variety of Iron- 
lime Garnet, occurring in black dodecahedrons 
in the older lavas of Vesuvius. Those found at 
Frascati near Borne are locally called Black 
Garnets of Frascati . [Gabott.] 

Melanoebroftte (Gr. pikas, black; xprf a, 
colour). Chromate of lead, found massive and 
in tabular rhombic prisms, of a colour between 
cochineal and hyacinth red, at Beresow, in 
Siberia. The name has reference to the change 
of colour which the mineral undergoes before 
the blow-pipe. 

Wmgil m-ma A synonym of Meta- 
gallic acid. 

Mein n or rhop s (Gr. pikas, black, and I 

flow). A genus of Anaeardiacets consisting of 
large trees natives of India. M. usitatissima, 
common in Indian forests, produces a dark- 
coloured wood of excessive hardness, so heavy 
that anchors for native boats are made of it ; 
and also a valuable black varnish, obtained by 
tapping the trees. 

Melanosis (Gr.). A malignant disease, 
characterised by deposition of a black matter in 
various parts of the body. 

Medan otamrfs Add. The black sub- 
stance formed by the action of excess of potass* 
upon tannic or gallic acid. 

Melanterite. A mineralogies] synonym 
for Native Sulphate of Iron [Copperas], derived 
from the word Melanteria , made use of by I’liny 
to denote the same substance. 

Melantbacese (Melanthium, one of the 
genera). An order of Endogenous plants be- 
longing to the Lilial alliance, with a regular 
six-parted inferior perianth, and six stamens 
with the anthers looking outwards. The num- 
ber of species included in it is inconsiderable ; 
but among them are the Vtratrum , or White 
Hellebore, and Colchicum, or Meadow Saffron, 
tho poisonous qualities of which indicate the 
general properties of tho order. 

Melanurenlo Add. A product of the 
action of heat on urea. 

Mela* (Gr. Hack). A disease endemic in 
Arabia: it consists in the formation of dark 
brow n or black spots upon the skin. 

Melasma (Gr.). A disease* of aged persons, 
in which a black spot appears uj»on the skin, 
which forms a foul ulcer. A form of melasma 
is now described .by nosologists in connection 
with disease of the supra-rcnal capsules, con- 
stituting the pathological condition known as 
Addvoris disease. 

Melasomei (Gr. pikas, and trutpa, Jtod//). 
A tribe of llcteromerous Coleopterous insect*, 



comprising those whichare of a uniform blade 
oe-grey colour, 

VelMMt* [Molaubm.] 

'MMmsMm Aoia. An acid produced to- 
gether with glucic acid toy the nation of potash 
on grape-sugar. 

XelaHMiiQMi. (Mriastomn, one of the 
genera). A natural order of Exogenous plants 
belonging to the Myrtal alliance, with poly^ 
petitions flowers and strongly ribbed leaves, in- 
habiting tropical countries in great numbers, 
but unknown in Europe inn wild state, and only 
occurring very sparingly in the temperate parts 
of America. In the equatorial regions of tins 
continent they are extremely numerous ; and 
some of the species bear berries, the juice 
which stains the month black ; whence their 
name. Their most characteristic mark is to 
have the anthem bent downwards and pro- 
longed into a hoes, which is held fast in 
sockets of the ovary betas the flower expands. 
Many of the species — * nBsnmtiL 

■fliMisfliiiitssi 1m Ecclesiastical His- 
tory, several sects of early heretics have been 
so termed, from the opinions entertained toy 
them respecting the-charaCtemnd office of Mel- 
chisedec, arising from the language of St Paul 
in the Epistle to the Hebrews. The Theodo- 
tians, in the third century, are said to have 
regarded him as superior to Christ • A sect of 
visionaries in Phrygia^ who appear to have been 
a branch of the MsJiicheana, are reported to 
have made Melchisedec an object of adoration. 
Many divines of later times have entertained 
the belief that the Son of God appeared to 
Abraham under the form of Melchisedec. 
(Cuneua, Be Sep. Hebrmorum.) 

3£elehltea (Syr. malek, king). In Eccle- 
siastical History, the Eutychiajra, when con- 
demned by the council of Chaloedon, gave this 
name (royalists, imperialists) to the orthodox, 
who endeavoured to put the order of the em- 
peror Mercian into execution against them. 
Among Oriental Christians it now designates 
in a general manner all those who are neither 
Jacobites nor Nestorians, including the Maro- 
zkites, Catholic Greeks, and non-Catholic Greeks, 
of the three Eastern patriarchates. 

Mste fsr or Mele agros (Gr.). In the 
Homeric Mythology, a chieftain of the AStolian 
C&lydon, son of OSneus and Althaea, and hus- 
band of Cleopatra. A part of the myth con- 
nected with the name of Meleagros is repeated 
by Phmnix to Achilleus in the tenth book of 
the Iliad, but this part relates only the war 
between die JBtolians and the CurAtes, in which 
Meleagros, angry on account of a curse laid on 
him by his mother for the slaughter of her 
brothers, refuses to aid his countrymen, until 
prevailed upon to do so by his wife Cleopatra. 
The character of Meleagros as here depicted 
exhibits the same readiness fo take offence, the 
same sullen moodiness, and alternate energy 
and iuaction which characterise both Achilles 
and Paris. A passing reference to his death . 
is the only notice taken in the Iliad of his 
later history; bat in the other versions the 
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tale ran, that while be was a childj the ! 
appeared to his mother and mid that he 
should live only while a brand which lay 
burning on the hearth should be, unconsumed; 
that Althaea immediately extinguished the 
flame and put the wood carefully away, bjnt 
when afterwards irritated by the death of her 
brothers, . she threw the wood into the fir®, 
that Meleagros died as its last ppark flickered 
out, and that his death was followed immediately 
toy that of his mother and his wife.' Like 
Achilles and Paris, like Baldr and digurdr in 
northern mythology, Meleagros dies young; 
like them he i a* invincible m the field; like 
Theseus, Perseus, and Bellerophon, he is the 
destroyer of noxious beasts; in the hunt of 
the wild boar of Calydon, Atal&ntA „ exhibits 
the swiftness and strength of DaphnA, Arethnsa, 
and Kyr&nA, while the chase itself is paralleled 
by the exploits of Heracles and other heroes 
against the hearts of the field. With him 
die his mother and his wife, as the death 
of Heracles and Paris is followed by that of 
Brian eira and (EnAnA ; and as Achillea foils at 
the dose of day, so Meleagros dies when the 
torch of day is bunt out. Like those heroes, 
again, he can only be slain in one way, or in 
one vulnerable spot, and his sisters weep for 
his death, until tney are changed info guinea- 
bens (fi*\*aypl&cs), as the sisters of Phaetbon 
shed amber tears over his dead body and are 
changed into poplars. 

Meleap rtf (Gr.). A term employed toy 
Linnaeus to designate the genus of which the 
turkey is the type. The head and upper port 
of the neck is invested with g plumAeqs 
and carunculated skin: there is a cutaneous 
appendage of a similar construction under 
the throat, and another of a conical form on 
the forehead, which in the male, when under 
excitement, can be distended and elongated so 
as to hang over the point of the beak. From 
the lower part of the neck of the adult male 
hangs a tuft or tassel of stiff hairs. The coverts 
of the tail are shorter and staffer than in the 
peacock, but can be erected and displayed in 
the same way. The tarsi of the male are armed 
with weak spurs. The common turkey (Meleo- 
gris Gallopavo , Linn.) was introduced into Eu- 
rope in the sixteenth century. Its size, and the 
excellence of its flesh, led to its being cultivated 
with peculiar care: it is now common, and 
widely dispersed. Its wild original of the 
American woods is of a greenish colour, with a 
copper gloss. A second and much more beau- 
tiful species (Meleagria oeeUato, Cuvier) has 
been discovered in Honduras : its domestication 
is greatly to be desired. The Guinea-fowl is 
the Milcagris Numida . [Nuhzda.] 

Moles (Lat). A genus separated by Ston 
from the Linnsean Ursua, and characterised 
by Mr. Bell as follows : Second incisor in the 
lower jaw placed behind the others ; prezpolara 
4—4 1 1 

, molars — ?• arranged in an uninterrupted 

series; feet plantigrade; s glandular pouch 
underneath the tail, having • transverse orifice. 
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Since the extirpation of the common bear, the 
badger, Ursus Meles of Linnaeus, which is a 
typical species of the present genus, is the sole 
representative of the Ursine fimily in our in- 
digenous zoology. The habits of this quadruped 
are nocturnal, inoffensive, and slothful; its food ! 
consists of roots, earth nuts, fruits, the eggs of I 
birds, insects, reptiles, and the smaller quadru- 
peds ; its noxious qualities are consequently ; 
few and of slight moment* and by no means 
justify the exterminating war unintermittingly | 
waged against it. The muscular strength of < 
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MeliptULgana (Gr. honey , and ifnayuy, 

to eat). A family of Tenuirostres, comprising 
the birds which feed on the nectar of flowers. 

Melltoa or Mellnoea. In Zoology, a 
genus of beautiful corals, and also a genus of 
butterflies. 

Melllte. A native hydrous mellate of alu- 
mina. It occurs in yellowish octahedrons, and 
was first observed in the Brown Coal of Arten, 
in Thuringia. 

Mellltlc Add. The peculiar organic add 
contained in the mellite or honey stone of 


ful ; ana a dog must be trained and encouraged 
to enter willingly into a combat with this species. 
The long claws of the fore feet enable the bad- 
ger to dig with effect ; and he habitually dwells 
in burrows, which he digs by choice in de- 
clivities covered by thick coppice, or concealed 
in the recesses of woods. The female prepares 
a nest of moss and grass, and brings forth her 
litter of three or four blind young in the sum- 
mer season. 

Meletlans. In Ecclesiastical History, the 
partisans of Meletius, bishop of Lycopolis in 
Egypt, deposed in a synod at Alexandria about 
306, on the charge of having sacrificed to idols 
during the persecution by Diocletian. He was 
supported by numerous adherents ; and thus a 
schism began, which was partially concluded by 
the submission of Arsenius, chief of the party, 
to Athanasius in 333, but does not seem to havo | 
been wholly extinct for 150 years. j 

Mellaceoe (Melia, one of the genera). A 
natural order of hypogynous Exogcns of the 
1 total alliance, known by tlicir dotted leaves, 
deeply monadelphous stamens, consolidated 
berried or capsular fruit, and few wingless 
seeds. The order is moderately extensive, and 
includes the Melias , Trichilias, Guarcas, Cara - 
pas, and other interesting and useful genera of 
the tropical parts of Asia and America. 

Melloerls (Gr. p.4\i, honey , and icnpis, 
wax). An encysted tumour, the contents of 
which resemble honey. 

Mellllto (Gr. p4\i, honey, and \l6os, stone). 
A silicate of alumina, peroxide of iron, lime, 
magnesia, soda, and potash, found in small 
square prisms of a yellowish colour, and generally 
coated with oxide of iron, in the fissures and 
cavities of lava, at Capo di Bov^ near Borne. 

HCeliloti»(Gr. p4\i, honei / , and Karos, lotus). 
A genus of Leguminosa, of winch two or three 
species are cultivated in several parts of Europe 
as fodder plants, in the same way as lucern. 
The common Melilot, M. officinalis , is an an- 
nual or biennial, three or four feet high, with 
erect racemes of yellow honey-sccnted flowers. 
If cut continually and not allowed to flower, it 
will last several years. M. alba is the Bokhara 
Clover, tho aromatic flavour of which recom- 
mends it for admixture with hay which has 
lost some of its Bavour. This is an excellent 
bee plant. The Melilots have a peculiar odour 
owing to the presence of coumarin ; this is 
most apparent in the M. ctcruleus, employed in 
Switserlaiid for flavouring chnpzigcr cheese. 
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Mellocm. The MiUoca tuber osa, sometimes 
called Ullucu8 tuberosus , is an herbaceous per- 
ennial, much cultivated throughout the elevated 
1 regions of Bolivia, Peru, and New Granada, on 
account of its escident tubers, which resemble 
small yellow potatoes. The plant forms a genus 
of Basellacece , and has weak fleshy ternary 
stems, with fleshy heart-shaped roundish leaves 
and short spikes of inconspicuous yellow flowers. 
The tubers are called Oca quina in Bolivia, to 
distinguish them from other Ocas belonging to 
the Oxalis family. 

Mellon. A lemon-yellow substance com- 
posed of six equivalents of carbon and four 
of nitrogen, obtained by heating dry sulpho- 
cyanogen. It is a compound radical, and com- 
bines with metals to form Mdlonides. 

Melocactns (Melon-cactus). A genus of 
round-stemmed or globular-ribbed succulent 
plants, covered with spines on the ridge of 
the ribs, and producing the flowers among 
| wool, on a hairy head or cap, which is protruded 
! from the top of the stem. They were included 
| by Linnaeus in his genus Cactus ; and they are, 
in fact, scarcely distinguishable from those dis- 
memberments of the genus to which the modern 
names of Ccrcus and Echinocactus are applied. 
For the sake of their grotesque form, they are 
often cultivated by persons curious in collecting 
singular vegetables. 

Melodrama (Gr. os, song , and bpafia, 
drama). A short drama in which music is 
introduced ; but differing from the opera, as 
the greater part of tho words are recited, and 
not sung. In Germany, the melodrama is a 
short dramatic piece in lyrical verse; but among 
ourselves, and in France, its character is chiefly 
that of being a vehicle for gorgeous decoration 
and scenery, with an insignificant plot. 

Melody (Gr. pc\aMa). In Music, the ar- 
rangement, in succession, of different sounds for 
a single voice or instrument* as distinguished 
from harmony, which is the result of the union 
of two or more concording musical sounds. 

Melo$ (Gr. « probe). A genus of 

Coleopterous insects, of the section Httcrometa, 
tribe Trachelides, and family Cantharidie, in 
the system of Latreille. In this genus the an- 
tenme are composed of short and roundod joints, 
\he intermediate of which are the largest* and 
sometimes so disposed that these organa pre- 
sent in this point, in several males* an emargt- 
nation or crescent The wings are wanting; 
and the cly tra, oval or triangular* with a portion 


MELOLONTHIDANS 

of the inner margin, crossing each other, only 1 
partially cover the abdomen, particularly in 
the females, in which this’ segment of the body 
is extremely voluminous. The meloes crawl 
along the ground, or upon low plants, on the 
leaves of which they feed. A yellowish or red- 
dish oleaginous liquid exudes from the articu- 
lations of their legs. In some districts of Spain 
these insects are used in the place of the true 
blister-flies ( Cantharidea)\ they are also em- 
ployed by the farriers. Latreille is of opinion 
that the modern melons were the Buprestes 
of the ancients, insects to which they attri- 
buted very noxious properties, supposing them 
to be fatal to the oxen that swallowed them. 

pterous insects of which the May-chaffer or 
May beetle (Mddontha vulgaris) is the type. 

lfelon* The Oucumus Melo of botanists, a 
trailing annual, much cultivated for its grateful 
fruit in all Eastern countries, especially in 
Persia, Tartary, and North-West India. In this 
country they can be gro wn with success only 
by the aid of artificial heat, and the fruit forms 
one of the delicacies of our desserts. These are 
what are called Musk Melons, with a rich musky 
flavour in the red or green fleshed fruit Water 
Melons; the produce of C. Citrullus, are a dis- 
tinct race, lam rich and Bugary, but with more 
abundant juice, and hence highly prized in hot 
dry countries. 

Xelopilte. A yellowish or greenish white 
Lithomarge, from Neudeck, in Bohemia. 

Melpomene (Gr. fuXvofiimj, the singer). 
One of the nine Muses (Hesiod. Theoa. 77) ; 
by later writers she is called the Muse of 
Iragedy. 

Mein, sine. In the medieval Mythology 
of France, a beautiful nymph or fairy, whose 
history occupies a large space in the popular 
superstitions of that country. She is repre- 
sented as the daughter of Helmas, king of Alba- 
nia, and the fairy Persine ; and as having mar- 
ried Raymond, count of Toulouse, who built for 
her the magnificent castle of Lusignan (origin- 
ally called Lusineem, the anagram of Melusine). 
lake most of the fairies of that period, she was 
doomed to a periodical metamorphosis, during 
which the lower part of her body assumed the 
form of a fish or a serpent On these occasions 
riie exerted all her ingenuity to escape observa- 
tion; but having been once accidentally seen 
by her husband in this condition, she swooned 
away, and soon afterwards disappeared, none 
knew whither. But her form is said to be 
seen from time to time on the tower of Lusignan 
clad in mourning, and uttering deep lamen- 
tations; and her appearance was universally 
believed to indicate an impending calamity to 
the royal feafly of France. 

Melyrla (Gr. pihovpts, an insect mentioned 
by Nicander). A Fabrician genus of Coleo- 
pterous insects belonging to the section Pcnta- 
mera, subsection Serrtcoma tribe Afalacodermi , 
and constituting the family Mdyridm in the 
system of Lntroillo : in which it is characterised 
as follows : Palpi commonly short and fili- 
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form; mandibles emargin&ted at the point; 
body usually narrow and elongated; head 
covered at the base by a fiat or slightly convex 
thorax ; joint of the tarsi entire, and the termi- 
nal hooks unidentate or bordered with a mem- 
brane; antennse usually serrate, and in the 
males of some species even pectinate. 

Membrane Tympanl (Lat.). The mem- 
brane which separates the internal from the 
external ear. The drum of the ear. [Eab.] 

Membrane (Lat membr&na). The ex- 
pansion of any of the tissues of the body into 
a thin layer. Anatomists generally enumerate 
three kinds of membrane ; namely, the mucous , 
the serous, and the fibrous. The* mucous 
membranes are those which line the canals of 
the body which are exposed to the action of air 
or foreign matters, such as the lining of the 
nose, trachea, oesophagus, stomach, intestines; 
&c. The serous membranes form the lining of 
the sacs or closed cavities, as of the chest, 
abdomen, &c. The fibrous membranes are 
tough, inelastic, and of a tendinous character ; 
such as the dura mater, the pericardium, the 
capsules of joints, &c. 

Memnon. In Greek Mythology, a son of Eos 
(the morning) and Tithonos ( = Titan, a name 
for the sun), represented in the legend as a 
son of Laomedon and brother of Priam. As 
Tithonos was a prince of Troy, his son, the 
Ethiopian Memnon, had to take part in the 
Trojan war, in which he was slain by Achilles ; 
but his mythical character is again shown by 
the tears of morning dew, which his mother 
sheds on his death, just as the big drops fall 
from thefeky when Zeus weeps for the untimely 
fate of his son Sarpedon. At the intercession 
of Eos, Zeus raised Memnon from Hades to 
Olympus. 

The name Memnon is by some supposed to 
be a general appellation or epithet, Mei-amun, 
beloved of Amman. The famous statue called 
by the Greeks Memnon, at Thebes in Upper 
Egypt, which possessed the real or imaginary 
property of emitting a sound like that of a harp 
at the rising of the sun, is supposed to have 
been in the building called by M. Champollion 
the Rhamesseion, from its reputed founder 
Rhameses, or Sesostris, of which the stupendous 
rains Are still seen between Medinet-Habou 
and Konrnah. (Champollion, Lettres forties 
& Egypt* et de Nubti, p. 261.) The statne of 
black granite in the British Museuxzi, already 
styled the brother of the younger Memnon, 
was found in the Rhamesseion. The real 
Memnonium was, however, probably the temple 
•aid to have been erected by Amenoph or 
Amenothph. (Champollion, ib. p. 803.) 

Mamolr (Fr. m&noire, from Lat memoro, 
I call to mind). In Literature, two different 
species of composition are popularly designated 
by the terms memoir ana memoirs. A short 
biographical notice of an individual, or a short 
essay on a particular subject (especially to ac- 
company and explain a map, view, facsimile, 
or other representation of any object in art, 
Ac.) is called a memoir. This namo is parti- 
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cularly appropriated to papers read before state of the mind when it exercises this faculty, 
scientific or literary societies. The account, by in contradistinction to the faculty itself Va- 
an individual, of his own life, accompanied rious opinions hare been propounded by meta- 
with narratives and remarks respecting the physicians respecting the nature and origin 
personages and events of the times in which he of the faculty of memory. Upon this point, 
lived, is termed his memoirs ; being supposed, however, it is not our intention to enter into 
as the name denotes, to have been drawn up any details, as this question is so mixed up with 
with the object of assisting his memory in re* that of other faculties of the mind, ana with 
fleeting on past events. In modem but in* metaphysical questions, as to be inseparable 
correct diction, the life of a person by another from them. [Association ; Identity, Per- 
is also termed his memoirs , if drawn up with a sonal ; Perception.] We may, however, re- 
somewhat less regular arrangement, and con- mark, that the ancient Platonists and Peri- 
taining more matter not immediately connected patetics ascribed the faculty of memory to the 
with the subject tlian the species of narration common theory of ideas; that is, of images in 
which we term a life. The French were the the brain, or in the mind, of all the objects 
earliest, and have always been by far the most of thought ; and in this opinion they were 
successful writers, in this branch of literature, supported, with slight modifications, by many 
Their historical memoirs, partly autobiographi- other ancient philosophers. Modem thinkers 
cal, and partly the works of authors who had for the most part regard memory as depend- 
access to the papers and memorials of those ing on the law of association. There is no 
whose lives they illustrated, form a complete doubt that, more than any other of our mental 
series from the sixteenth century to the present faculties, it is affected by the physical con- 
time, and throw the greatest light on some dition of the body. [Mnemonics.] 
portions of histoiy; while their memoirs of Memory, LegRl. [Immemorial.] 
persons celebrated in the ranks of literature Menacoanite* A variety of Titaniferous 
and fashion are still more numerous and in- Iron occurring in grains and small angular 
teresting. In the last century this branch of fragments of an iron-black colour in Cornwall, 
literature became so popular, that any distin- in the bed of a stream near Menaecan. 
guished writer who did not leave authentic Mendicant Friars* [Orders, Mhndi- 
memoirs of himself was sure to become the cant.] 

subject, after his death, of fabricated memoirs, Mendftolty (Lat. mendicitas, the state of a 
published under his name ; and this species of mendicus or beggar). The condition of habi- 
falsificalion, of which Voltaire then complained, tual beggars. One of the greatest curses which 
appears to be now carried on as extensively aa can afflict a civilised society is the prevalence 
at any former period. The collections of his- of mendicity ; and it is very much to be 
torical memoirs edited in Paris by Petitot, &c., regretted that the prejudices of excellent and 
contain three series of historical memoirs re- humane persons have so constantly interposed, 
lating to French history, and one of English and still interpose, difficulties in the way of the 
memoirs, translated, illustrating the period of adoption and enforcement of correct principles 
our grtat civil war and revolution. The latter on this subject. For there are too many who 
undertaking was conducted by M. Guizot persist in seeing in mendicity only the natural 
Memorial. In Diplomacy, a species of expression of that indigence into which Hum- 
informal state paper much used in negotiation, bers are unhappily thrown by the inequality of 
Memorials are said to be of three classes. 1. property and uncertainty of employment pre- 
Memorials in the form of letters, subscribed by vailing in almost all communities ; and who 
the writer, and speaking in the second person forget that the encouragement of it affords a 
as addressed to another. 2. Memorials proper, premium to the idle, the artful, the criminal — 
or written representations, subscribed by the to all or any, in short, except those really de- 
writer, and with an address, but not speaking I serving sufferers whom it is the object of true 
in the second person. 3. Notes, in which there I charity to relieve. For the law of England, 
is neither subscription nor address. Species of past nnd present, respecting mendicity, see Va- 
the first class of memorials are : circulars from grakcy. Under the opeiation of this law, of 
the bureau of foreign affitirs sent to foreign the national provision of the poor laws, and far 
agents; answers to tho memorials of ambas- more than eith*T the activity of English indus- 
sadors ; and notes to foreign cabinets and try, mendicity has been commonly regarded as 
ambassadors. less extensive nnd public in England than 

In English Law, the transcript of a docu- perhaps in any other country. And, owing to 
ment. requiring registration, deposited in the that very circumstance, it is perhaps worse in 
registry, is so termed; e.g. memorial of an England than in any other country; that is, 
annuity. the established mendicants aro more connected 

Memory (Lat. merooria). The power or with the criminal part of the population, 
capacity of having what was once present to the Ireland was long unhappily celebrated for the 
senses or the understanding suggested again to pre valence of mendicity. Tho number of desti- 
the mind, accompanied by a distinct conscious- tuts persons in tho island was estimated by 
ness of past existence. The term is also Mr. Stanley in 1837 at about 80,000 (Nicholas 
employed, though more rarely, to denote tho Report on Poor Jxiws in Ireland) ; the number 
act or operation of remembering, or the peculiar of street mendicants in Dublin ut nearly 1,000, 
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or almost one-twentieth of the population. Sir 
G 0. Lewis, following the evidence adduced 
befpre the Irish Poor Law Commission, divided 
the habitual mendicants into: 1. Wandering 
beggars, chiefly cripples, blind, maimed, &c. 2. 
Professional strolling beggars, who have no fixed 
domicile, and live constantly by mendicancy. 8. 
Town beggars, who live by mendicancy, but 
have a fixed domicile : these, he says, ' are gene- 
rally known by those Mho relieve them, and 
their character is not on the whole very bad.’ 
4. Poor housekeepers, who are relieved by three 
or four neighbours, to whom their wants are 
known, bat who would not resort to general 
begging. (On Local Disturbances in Ireland , 
1836.) But the administration of the Poor 
Law, and still more, perhaps, the extraordinary 
change which has taken place since 1847 in the | 
numbers and circumstances of the Irish popu- j 
lation, have gone a long way towards oblitera- 
ting this ancient evil. In Prance, dbpbts de 
•mendiciU were first founded in 1787 ; a kind 
of half way between prisons and hospitals for 
mendicants. Their situation was rendered de- 
pendent on their good behaviour. These re- 
ceptacles held 6,000 or 8,000 persons in 1789. 
In 1808, by a new law, vagabonds, mere va- 
grants, were distinguished from beggars, i. e 
disabled persons, or other persons begging 
within their own arrondissement ; ana the 
dipots de mendiciU were established for each 
department ; while under the Code P4nal, art. 
174, mendicity was rendered pen ah Th odkpbts, 
however, gradually fell into disuse. ‘ The road 
to mendicity/ says M. Sismondi, *is now too 
wide and too easy ; instead of calling on reli- 
gion to smooth it, we should multiply as far as 
possible the resources of the poor, in order to 
prevent their being dragged into it.' 

Mendlpite. A native oxychloride of lead 
found in the Mendip Hills, Somersetshire, in 
white crystalline masses sometimes with a yel- 
lowish or reddish tinge. 

Kenefblnlte. A mineral discovered by 
Professor Beohi in the silver-lead mines of 
Bottino in Tuscany, and named by him after 
Professor Meneghini. It is a double sulphide 
of lead and antimony. 

MonlUte. A brown and opaque variety of 
Opal, found in irregular nodules, which have 
sometimes a slaty structure, in tertiary strata 
near Paris; principally at Saint Ouen and 
Menil-Montant in beds of adhesive slate. 

Montages (Gr. prjyiyt, a membrane ). The 
membranes which cover the brain are so called. 

Meningitis. Inflammation of the mem- 
branes of tiie brain. 

Meniscus. A lens convex on one side and 
concave on the other. [Lbns.] 

Menlapennaceae (Menispermum, one of 
the genera). A natural order of diclinous 
Exogens, typifying the Menispermal alliance, 
and known technically by the condition of their 
seeds, which are amphitropal and have a large 
embryo in a moderate quantity of solid albumen. 
They occur in the tropical woods of Asia and 
America, and consist of trailing shrubs, with 
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alternate simple or lobed leaves, and small 
dioecious usually racemose flowers. They are 
bitter and narcotic, some being poisonous. 
Anamirta Cocculus yields the Coetmus indicue 
seeds which are illegally used to give narcotic 
properties and a bitter flat our to malt liquor ; 
Jateorhiea palmate is the bitter Oalumbaroot ; 
and Oiqampelos Pareira is the tonic Pareira 
braba. The order is a somewhat extensive 
one. [CoootTLUS Ikdictjs.] 

Meniapermiw Arid. An acid contained 
in the berries of the Anamirta Cocculus (Coo* 
culu$ indigos), where it exists in combination 
with picrotoxin . 

Mennonltes. The title by which the Ana- 
baptists of Holland^came to be distinguished, 
after they had put themselves under the gui- 
dance of Menno, a native of Friesland, who 
undertook to moderate the extraordinary fana- 
ticism of those sectarians. (Mosheim, transl. 
ed. 1790, v. 490.) [Baptists ; Anabaptists.} 
Menobranehus (Gr. piw, 1 remain', Ppdy- 
X«x, gills). A Perenni bran chi ate amphibian, 
which retains the external gills. 

Xeoopome (Gr. pi vm, and vw/ao, a lid). A 
Perennibranchiate amphibian, which retains the 
opercular aperture, but not the external gills. 

Menorrhagia (Gr. mV, « month, and pb- 
yyvfju, I break). Flooding ; immoderate men- 
strual discharge ; haemorrhage from the uterus. 

Menala Philoaophlous (Lat.). A che 
mical or philosophical month, of which the 
duration is variously stated ; it was generally 
considered as including three days ana nights. 

Menstruum (Lat. menstruus, monthly). 
In the language of the old chemists, some pre- 
paration or drug which could only operate 
effectually at a particular period of the moon 
or month ; but the term is now used for any 
fluid substance which dissolves a solid body. 

Mensuration (Lat. mensura, a measuring). 
Though this term literally signifies the act of 
measuring, it is usually employed to denote the 
branch of practical geometry which teaches the 
methods of calculating the dimensions and areas 
of figures, the volumes of solids, &c., from the 
measurement of certain lines or angles of. the 
figures or solids, which supply the requisite data. 

Every rectilineal plane figure may be decom- 
posed into triangles ; and hence the mensura- 
tion of such figures resolves itself into the 
determination .of the sides or area of a triangle. 
[Triooztombtbt.] Solids bounded by planes 
may in like manner be resolved into pyramids, 
and their contents consequently determined by 
the methods of elementary geometry. [Pyra- 
mid.] The determination of the lengths of 
curved lines, the areas of plane surfaces 
bounded by lines which are not all right* of the 
areas of curved surfaces, and of the volumes of 
solids bounded by. surfaces which are not all 
plane, requires the aid of the integral calculus. 
[Rectification; Quadrature ; Cvbaturu.] 
Mentha (Lat. ; Gr. plrtri). The genus of 
the Mints, several of which, as AT. Piperita, 
citrate, Pulegium , viridis, &c., are used for culi- 
nary, medicinal, or perfumery purposes. [Mint.] 
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Mentben«. A liquid hydrocarbon ob- 
tained by distilling the crystallisable portion 
of peppermint oil, or peppermint camphor ; 
with anhydrous phosphoric acid. Its formula 

ib Cjq H, g. 

Mentum (Lat. the chin). In Mammalogy, 
this term is restricted to the anterior and 
inferior margin of the mandible, or lo^er jaw. 
The mentum prominulum is that which extends 
beyond the perpendicular line dropped from 
the upper margin of the lower jaw, the human 
species being an example ; the mentum abscon- 
ditum , prevalent in the majority of MammaUa t 
is that which cannot be distinguished. 

Menu, restitutes of; The name given 
to the most celebrated codq of Indian civil and 
religious law ; so called according to the myth 
from Menu, Menou, or Mami, the son of Brahma, 
by whom it is supposed to have been revealed. 
The word, like the Teutonic man, comes from 
a root signifying first to measure and then to 
think ; it reappears in the Cretan Minos, who 
is likewise a lawgiver. 

The Hindus ascribe the laws of Menu to the 
remotest age ; and many of the most learned 
Europeans are of opinion that of all known 
works there is none which carries with it more 
convincing proofs of high antiquity and perfect 
integrity. The Institutes of Menu embrace all 
that relates to human life ; the history of the 
creation of the world and man ; the nature of 
God and spirits; and a complete system of 
morals, government, and religion. The work, 
says Sir W. Jones, contains abundance of 
curious matter, with many beauties which need 
not to be pointed out, and with many blemishes 
which cannot be justified or palliated : it is 
a system of despotism and priestcraft ; both, 
indeed, limited by law, but artfully conspiring 
to give mutual support. But the most striking 
features by which the code of Menu is distin- 
guished are the rigour and purity of its morals. 
Many of its maxims have all the sublimity of 
the precepts of Christianity ; to which, in fact, 
they bear a close resemblance, not only in the 
style of thought, but of expression. Thus, 
* Let not a man complain, even though in pain : 
let him not injure another in deed or in thought ; 
let him not even utter a word by which his 
fellow-creatures may suffer uneasiness.’ Again, 
‘Let him bear a reproachful speech with 
patience ; let him speak reproachfully to no 
man ; with an angry man let him not in return 
be angry ; abused, let him answer mildly.’ 
The words of the Psalmist, ‘ The fool hath said 
in his heart there is no God,’ are thus almost 
verbally rendered, ‘The wicked have said in 
their hearts no one sees us : yes, the gods dis- 
tinctly see them, mid so does the spirit within 
their breasts.* The Institutes of Menu have 
been translated into the English and French 
languages: into the former by Sir W. Jones in 
1794, into the latter by Des Longchamps in 1830 
(Strasburg). An edition of the original San- 
scrit, together with Sir W. Jones’s translation, 
was published at Calcutta in 1822-25 by Sir 
Graves llaughton. 
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Menura (Gt. pivot, strength ; obpd, a tail ). 
A name invented by Dr. Shaw 1 for a genus of 
birds peculiar to Australia, the true affinities 
of which hate been the subject of much dis- 
cussion among ornithologists. Cuvier observes 
that the Mcnurm, or lyre-pheasants, evidently 
belong to the order Passerine, and approach 
the thrushes in their beak, which is triangular 
at the base, elongated, slightly compressed, 
and emarginate at the v point. Two species 
at least are at present known, both of which 
are remarkable for an extraordinary sexual 
developement of the tail feathers of the male. 
Of these there are three kinds: the twelve 
common ones, with very fine and widely 
separated barbs ; two more in the middle, 
of which only one side is furnished with 
thickly-set barbs; and two external ones, 
curved in the figure of an 8, or like the arms 
of a lyre, whose internal barbs, large and 
thickly set, form a kind of broad riband, while 
the external ones are very short, becoming 
longer only near the tip. The female has only 
the twelve ordinary quills. 

Kenyan tlxes (Gr. pivot, and &v9ot, flower). 
A genus of Gentian aceous plants with powerful 
tonic properties. The M. trifoliata , or Buck- 
bean or Bogbean, a wild aquatic plant, with 
white flowers densely crested with hairs, was 
employed in medicine as a bitter, emetic, tonic, 
and diaphoretic. 

Mepbltls (Lat.). Any noxious exhalation ; 
but more particularly applied to carbonic acid 
gas. Mephitis was the name of a Latin goddess 
or sibyl who was invoked by the Romans as 
their protectress against noxious vapours. 

Mercaptan. A liquid composed of sulphur, 
carbon, and hydrogen, which has received 
the above name from its energetic action on 
mercury — corpus mer curium captana. (Zeise, 
Annales de Cnimie et Physique, lv. 87.) 

Mercator's Projection. A representation 
of the sphere on a plane which, on account of 
the facilities it affords for navigation, is uni- 
versally adopted for nautical charts. Meri- 
dians and parallels of latitude are repre- 
sented by systems of right lines at right 
angles to each other ; equidistant meridians by 
equidistant lines, but equidistant parallels by 
lines whose distance apart increases with the 
latitude in such a manner that the rhumb or 
sailing course towards a fixed point of the 
compass (in other words, eveiy loxodromic 
spiral) is represented on the map by a straight 
line. The method was invented by Gerard 
Mercator (his true name was Kauffman, of 
which Mercator is the Latin equivalent), a 
native of Rupelmonde in East Flanders, born 
in the year 1512. But, though Mercator gave 
his mane to the projection, it does not appear 
that he knew the law according to which the 
distance of the parallels from the equator 
increases. The true principles of the con- 
struction were found by Edward Wright, of 
Cains College, Cambridge,, who explained them 
in his treatise,, entitled The Correction of certain 
AVr. rs in Navigation, published in 1599, and 
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are a a follow* : Suppose asteof the meridians 
on the globe to be divided into minutes of a 
degree.; one of these, taken at any parallel of 
latitude, will be to a minute of longitude, taken 
on .that parallel, aa the radius of the equator to 
the radius of the parallel ; that is, as unity to 
the cosine of the latitude, or as the secant of 
the latitude to unity. This proportion holds 
true on the map in this sense, that if a minute 
of the equator oe taken as the unit of a scale, 
then a minute of latitude will be represented 
by the trigonometrical secant of that latitude, 
lienee, in the map, while the degrees of longi- 
tude are all equal, the degrees of latitude 
marked on the meridian form a scale of which 
the distances go on increasing from the equator 
towards the poles, each being (approximately) 
the sum of the secants of aH the minutes of 
latitude in the degree. The n timbers resulting 
from the addition of the secants of the succes- 
sive minutes reckoned from the equator form a 
scale of meridional parts, which is given in all 
books of navigation. Landsmen may obtain a 
good general .idea of the construction of Mer- 
cator's chart from the article on the subject in 
the Penny Cyclopedia. [Map ; Phojuction.] 

Mercenaries (Lab mercenarius). The 
name given to soldiers who sell their services 
for money. In the earlier periods of the Greek 
republics, as in that of Rome, all the citizens 
were bound to serve, as snch, and without pay ; 
and there was nothing like a standing army. 
Such a force was, however, naturally main- 
tained by the Greek tyrants ; and the Athenians, 
in the time of their ‘wealth, for a different rea- 
son hired foreigners into their service, whence 
the term £4voi or strangers became almost equi- 
valent to that of mercenary. The Roman 
citizens, it is said, began to receive pay as 
soldiers during the war which ended in the 
destruction of Veii; but mercenaries in the 
strict sense of the word were not employed by 
them till a much later period of tlynr history. 
[CoNDomnaL] 

Mercuriale. The first Wednesday after 
the great vacation of the parliaments, under 
the old French regime. On that day they met 
to disenss grievances and deficiencies, and to 
reprimand members for misconduct. Hence, 
an harangue of reproof is popularly termed in 
French a mercurials . 

Meronrialis. A genus of common weeds of 
the Euphorbiaceous order, and having poisonous 
qualities. M. perennis is called DogV Mercury. 

Meronrlna Dulcts. An old Pharmaceu- 
tical term for Calomel 

Mercury (Let mercuries, from marx, mer- 
cari, to traffic), A Latin god, of commerce and 
gain. His festival was .celebrated on May 25, 
chiefly by merchants, who visited his altar and 
well near the Porta Capena at Rome. The 
-statue of Mercuries Malevolus on the Vicus 
Sobrius, where he was propitiated with milk 
instead of wine, held a purse in its hand. 
Thus there is little or nothing in common 
between the Latin Mercury and the Greek 
Hermes, with whom the later Ro i identified 
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him, although the Fetishes refused to recognise 
the identity. [HjsBjim) 

Msbouat. This metal is found in various 
parts of the world. Among the principal 
mines are. those of Almaden/ near Cordova, 
in Spain ; Idris, in Camipla.; Wolfstein and 
Morsfield, in the Palatinate; Guancavelica, in 
Peru. The principal ore of mercury is the 
sulphide or native cinnabar , from which mercury 
is separated by distillation, either withquick- 
lime or iron-filings, or by simply burning off 
the sulphur. Mercury Occurs native , in small 
globules, generally dispersed through the sul- 
phide. It is also found as a chloride, iodide, 
and selenide, but these are rare ones: in com- 
bination with silver it constitutes native amal- 
gam. 

Mercury is & brilliant silvery-white fluid 
metal, whence the terms hydrargyrum (pbwp 
Hpyvpot) and quicksilver. In chemical formula? 
it is represented by Hg, and. by the atomic 
equivalent 100. It is liquid at all common tem- 
peratures, solid at —40?, and contracts at the 
moment of congelation. It boils at about 660°, 
but it emits vapour at all temperatures above 
40°. Its specific gravity at 60° is 13*56, but 
in the solid state it exceeds 14. The specific 
gravity of mercurial vapour is 6*976. When 
mercury is pure, it is not affected by agitation 
in contact with air. When rubbed with sugar, 
chalk, lard, conserve of roses, &c., it is reduced 
to a grey powder, which consists of minute 
mercurial globules, blended with the foreign 
body. In well-made mercurial ointment, or 
blue pill which is mercury rubbed down with 
conserve of roses, these globules should not be 
discernible by the naked eye. 

Mercury and oxygen combine in two pro- 
portions, and form two oxides, both of them 
salifiable : a dioxide or suboxide, composed of 
200 mercury and 8 oxygen ; and a protoxide, 
composed of 100 mercury and 8 oxygen. The 
suboxide is obtained when finely levigated 
dichloride of mercury (calomel) is triturated 
with excess of lime water. It is a black powder, 
resolved by light or by heat into metal and 
oxide. It forms a distinct class of salts, which 
give black precipitates with the caustic alkalies. 

The protoxide or red oxide is produced by 
heating mercury in a long-necked flask, open to 
the air, nearly to its boiling point It becomes 
slowly coated with reddish brown scales and 
crystals, and is ultimately converted into a red 
crystalline substance, called in old pharmaceu- 
tical works precipitatnm per sc or calcined 
mercury . It may also be obtained by heating 
nitrate of mercury; and it thrown down 
in the form of a yellow powder, when potash 
or soda is added to a solution of corrosive 
sublimate, or of nitrate of mercury. In this 
precipitated state it possesses certain properties 
in regard to solvents, which distinguish it from 
the crystalline oxide, of which it is considered 
an allotropic modification. 

Mercery end Chlorine also combine in two 
proportions, and form a subchlondc, und a 
chloride, formerly colled protochloride and bi - 



MERCURY 


chloride ; the old terms calomel and corrosive 
sublimate 'applied to these chlorides are dis- 
tinctively convenient. 

Subchloride of mercury, or calomel, composed 
bf 200 mercury and 36 chlorine, is generally 
made by sublimation, from a mixture of the 
sulphate of the suboxide with common salt. 
The calomel vapour is received into a capa- 
cious condenser, in which it is deposited in 
a pulverulent form : it is afterwards carefully 
levigated, and washed in large quantities of 
distilled water. 

Calomel is tasteless, and insoluble in water. 
Its specific gravity is 7*14. At a heat some- 
what below redness, it rises in vapour, without 
previous fusion; but it fuses when heated 
under pressure. The density of its vapour is 
8*2. [Calomel. 1 

Chloride of Mercury or Corrosive Sublimate , 
composed of 100 mercury and 36 chlorine (Hg 
Cl), is made by exposing a mixture of chloride 
of sodium and sulphate of mercury to heat in a 
proper subliming vessel; corrosive sublimate 
rises, and sulphate of soda is the residue ; 
HgO.SOa + NaCl = Na0,S0 3 + HgCl. Chloride 
of mercury lias an acrid nauseous taste, leaving 
a permanont metallic and astringent flavour 
upon the tongue: it is a powerful corrosive 
poison. Its specific gravity is 5*4. It is 
usually met with either in the form of heavy 
white semi-transparent and imperfectly cry- 
stallised masses, or in powder. It is soluble in 
about 20 parts of cold, and 2 of boiling water ; 
and as the solution cools, it deposits quadran- 
gular prismatic ciystals. It dissolves in 3 
parts of alcohol and in 4 of ether. When 
boated, it fuses and evaporates in the form of j 
a dense white vapour, powerfully affecting the 
nose and mouth : the density of this vapour 
is 9-4 : it is condensed in prismatic crystals on 
cold surfaces. 

Corrosive sublimate is either decomposed by, 
or combines with, many organic bodies ; some 
of them convert it into calomel, others enter 
into combination with it, forming permanent 
compounds. The applications of it to the 
preservation of anatomical preparations, and 
to the prevention of dry rot, illustrate these 
actions. The efficacy of a mixture of white of 
egg and water, in preventing or mitigating the 
poisonous effects of this substance, depends 
upon its direct combination with . albumen. 
[Dry Rot.] 

The Iodides and Bromides of mercury corre- 
spond in atomic composition with the chlorides. 
The iodide ( =Hg I) is of a scarlet colour, but 
not sufficiently permanent for use as a pigment. 
The red sulphide of mercuiy has been above 
adverted to as the principal native compound 
or ore of this metal ; it is largely manufactured, 
generally by heating mixtures of mercury and 
sulphur, and sometimes in the humid way by 
precipitation : that made in China is especially 
esteemed on account of its colour, but as a 
pigment it is not permanent. [Cinnabar; 
Vkumilion.] 

Cf/auiilc of mercury is occasionally resorted 
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to aa a source of hydrocyanic acid, and the 
Fulminate is largely manufactured for use in 
percussion caps. [Fulminating Mercury.] 

Large quantities of mercuiy are used in the 
separation of gold and silver from their ores, 
and it is a metal of considerable importance in 
reference to its therapeutical applications. Ik 
is employed in the construction of barometers, 
thermometers, and some other philosophical 
instruments, and more especially in the manu- 
facture of looking-glasses or mirrors, the silver - 
ing of which is effected by the application of 
an amalgam of mercury to the policed surface 
of the glass. The process is performed as 
folio ws : — 

A single and perfect sheet of pure tinfoil, of 
proper thickness, and somewhat larger than 
the plate of glass, is spread upon a perfectly 
plane table of slate or stone : mercury is then 
poured upon it, and rubbed upon its surface by 
a hare’s foot, or a ball of flannel or cotton, so 
as to form a clean and bright amalgam ; upon 
this, an excess of mercury is poured, until the 
metal has a tendency to run off*. The plate of 
glass, previously made quite clean, is now 
brought horizontally towards the table, and its 
edge so adjusted, as, by gradually and steadily 
sliding it forward, to displace some of the excess 
of mercury, and float the plate as it were over 
the amalgam, the dross upon its surface being 
pushed onwards by the edge of the glass, so 
that the mercuiy appears beneath it with a 
perfectly uniform, clean, and brilliant reflecting 
surface. Square iron weights, of 10 or 12 lbs. 
each, are then placed side by side upon the 
surface of the plate, so as entirely to cover it, 
and press it down upon the amalgamated sur- 
face of the tin; in this way the excess of 
mercuiy is partly squeezed out, and the amal- 
gam is made to adhere, by crystallisation, 
firmly to the glass. The mercury, as it runs 
off, is received into a channel on the side 
of the table, which is slightly inclined to 
j facilitate the drainage, and in about 48 hours 
I the weights are taken off and the plate is 
I carefully lifted from the table and set nearly 
upright, by which the adhering mercuiy gra- 
dually drains off, and the brilliant amalgam 
remains, perfectly and uniformly adhering to 
the glass. 

The annual imports of mercuiy into this 
country are about 2,200,000 lbs., chiefly from 
Almaden ; of this quantity only about one- 
eighth is retained for home consumption, the 
rest being exported chiefly to South America, 
the United States, and the East Indies, with 
smaller quantities to Russia, Belgium, &c. 

Mercury. In the Solar System, the planet 
nearest the sun. The mean distance of Mer- 
cury from the sun is 0*3870981, the earth’s 
mean distance being taken as unit; it js 
consequently little more than a third of the 
earth's distance, and equal to about 36,000,000 
miles. His mean sidereal revolution is per- 
formed in 87*969,268 mean solar days, and 
his successive oppositions or conjunctions take 
place ut intervals of 116*877 mean solar days. 
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The orbit is inclined to the ecliptic in an angle Meridian Altitude. The altitude, or 
of 7° O' 9"; and its eccentricity is greater than height above the horizon, of any celestial object, 
that of any other of the old planets, being when it crosses the meridian of a place. 
0*200,610, the mqjor axis being unit. Mercury Meridian, Mrat. The meridian from 
being an inferior planet always appears in the which longitudes are reckoned. The choice of 
neighbourhood of the sun ; his greatest elonga- the first meridian is entirely arbitrary; and, 
tion, or angular distance from the sun, amounts most nations reckon the longitudes from their 
only to 28° 48' ; so that he is very seldom, capital or meridian passing through their prin- 
when at his greatest distance from the earth, dpal observatories. Thus, in English works, 
visible to the naked eye, and then only at the longitude is reckoned from Greenwich; 
sunrise or sunset Bis apparent diameter in French, from Paris; in Russian, from St 
varies from 5* at his . superior conjunction Petersburg, &c. Ptolemy employed the Camuy 
to 12* at Ids inferior conjunction when nearest Islands, the French formerly reckoned from 
the earth. At a distance equal to the mean Ferro, and the Dutch from the Peak of Tene- 
distance of the sun from the earth, the apparent riffe. Mercator chose the island Del Corvo. 
diameter is 6*9". His true diameter, compared [Longitude.] 

with that of the earth taken as unity, is *308, Meridian of a Globe or the Brass 
or about 3, 140 miles. On account of the small- Meridian. A graduated circular ring, within 
ness of the planet and its proximity to the Bun, which an artificial globe is suspended and re- 
it is difficult to distinguish any features on the volves, and by means of which it is connected 
surface. Mercury, like the moon and Venus, a with the frame bearing the horizontal scale, 
exhibits phases; and the planet is supposed Meridian lines are also traced on the globe 
to revolve about its axis in 24 h. 5 m. 28 s.; itself, usually at 15° distance, or a difference 
but the evidence on which this rests is far of longitude corresponding to an hour of time, 
from conclusive. Mercury is sometimes seen It is probable that these, with the parallels of 
to pass over the sun's disc. This can only latitude, suggested to Descartes the idea of co- 
happen when he is in one of his nodes nearly ordinates, which he applied bo successfully to 
at the same time that he is at his inferior connect algebra with geometry, 
conjunction. The phenomena are of more Meridian Bine. A line traced on the 
frequent occurrence than the transits of Venus, surface of the earth, coinciding with the inter- 
but of far less astronomical importance. The section of the* meridian of the place with the 
two next transits will be visible m this country, sensible horizon. 

and will occur at the following dates: 1868, Merino Bheep. A breed of sheep till 
Bov. 4; 1878, May 6. [Planet.] lately peculiar to Spain, but now reared in 

Merganser. [Mergus.] Saxony, and particularly in Australia, chiefly 

Merger. In Law, the destruction of a for the superior fineness of their wool. The 
lesser estate in lands and tenements by the word merino signifies an overseer of pasture 
acquisition of a greater estate in the same, lands, and is applied to this, breed of sheep, 
immediately succeeding, by the same party because, in Spam, they are kept in immense 
and in the same right. Thus an estate for flocks, under a system of shepherds, with a 
years will merge in an estate for life, if there chief as a head, and with a general right of 
be no other intervening estate ; and an estate pasturage all over the kingdom. The best 
for life in an estate of inheritance. So, if flocks of Spanish merinos are found in Leon 
a landowner becomes entitled to a sum of and Castille ; of the Saxon variety, at Stolpen 
money charged on the land, the charge will and Rochsburg ; but merinos are to be found 
generally be merged. There is no merger of in North America, the Cape of Good Hope, 
an estate tail. and above all in New South Wales, which has 

Margin (Lat. a diver). A Linnsean genus become one of the principal wool-growing 
of Anserine birds, characterised by a beak countries in the world. There are one or two 
thinner and more cylindrical than that of flocks of pure merinos in this country; but 
the ducks, and with each mandible armed at the unfitness of the climate, and the high prices 
its margins with small pointed teeth directed both of wool and of mutton discourage any 
backwards, like those of a saw: the upper attempt to displace the larger native breeds, 
mandible is curved downwards, at its extremity. [Sheep.] 

The goosander ( Mergus serrator) and the mer- Merlon (Fr.). In Fortification, the part of 
ganser (Morgue Merganser) are examples of the parapet between two embrasures, 
this genus. Mermaid (Ger. meer, sea, and magd, 

Merloarp (Gr. p§p(s, a portion, and Koprtt, maid). A fabulous creature; the fore part 
fruit). In Botany, the half of the double fruit woman, the binder half fish. The animals 
of an umbellifer. which, viewed at a distance, may have originated 

■ Meridian (Lat meridies, mid-day). In the idea of mermen and mermaids, are the 
Astronomy, a great circle of the sphere passing cetaceous dugong and manatee : these have their 
through the poles of the earth’s axis and the fore fins rudely fashioned like arms and hands, 
zenith of the spectator. It is the circle on and terminate behind in a fish-like The 
which the latitudes of places are reckoned, nipples are pectoral ; and they are often seen 
commencing from the equator, which it inter- ascending to the surface to breathe, clasping 
sects at right angles. [Degree.] their suckling young to the breast 
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Mei^daxu. The femily of Insessorial Keiltjlene. A hydrocarbon - C„H lfl - 
birds of which the bee-eater (Merops) is the produced by the action of sulphuric acid upon 
type. acetone. 

Meros (Or.), In Architecture, the plane MesUn (Old Fr. mesler, to mix). A mixture 

face between the channels in the triglyphs of of various kinds of grain, 
the Doric order. Mesmerism. [Magnetism, Animat..] 

Xerosene. A name given to the brilliant Mesne Prooeee. Such process as intervenes 
crystals of brownish-green Mica {Biotite) from between the beginning ana end of a suit. It 
Vesuvius. is opposed to final process, or that which takes 

MernlftdanSi The family of Dentirostral place by way of execution after judgment 
perchers of which the thrush ( Merida ) is the Imprisonment for debt on mesne process was 
type. [Thbtjsh.1 formerly effected on tbe bare affidavit of one 

Merulins. A genus of Fungi well known person, stating that another owed him 20?., 
as comprising the species which produces Dry but except as regards absconding debtors was 
Rot. This plant is called M. lacrymane. Coni- abolished by the Act I & 2 Viet c. 110. 
ferous wood is very liable to be attacked by [Arbest.] 

this destructive agent, but its attacks are not Mesne Profits. The yearly rents, Ac. of 
confined to such wood, other timber when it land held illegally, which are recoverable in 
falls in its way being equally liable to destruc- an action .of trespass by the lawful owner after 
tion. It will sometimes penetrate even thick he has recovered possession of the land, 
walls, to the destruction of the mortar. In ' Mesoearp (Gr. fifoos, and xapnbs, fruit). 
wine-cellars it destroys shelves and laths, and In Botany, that part of a pericarp which lies 
creeps amongst the sawdust used for packing, between the epicarp and enaocarp. 
ultimately attacking the corks and spoiling the Meaooolon (Gr. u*v6 kwKov). The mesen- 
wine. Hence sawdust should not be used in teiy of the colon : it is an extensive duplioature 
cellars liable to this pest ; and if wood is any of the periton&um. 

way used, it should be kyanised. [Dry Rot.] Meaolabe (Gr. iie<ro\a$4» t to take by the 
Mesembryacen (Mesembryanthemum, middle ). An instrument employed by the 

one of the genera). A rather extensive but not ancients for finding two mean proportionals 
very important order of perigynous Exogens between two given lines ; these were required 
of the Ficoidal alliance. They are succulent in the problem of the duplication of the cube, 
herbs, abundant in South Africa and distin- (See Eutocius On the Works of Archimedes, and 
guished by their numerous conspicuous petals, the third book of Pappus.) 
and several consolidated carpels. Many of Mesolite (Gr. f*4<ros y and X(0or, stone ; 
them are very beautiful. because it is intermediate between Natrolite 

Mesembryanthemum (Gr. fibros, the and Scolezite). A lime-and-soda Mesotype. 
middle ; ty&pvov, embryo ; and &vOos, a flower). Mesopbloeum (Gr. ftfoot, and <pXoi6i t 

A very large genus of succulent Cape plants, of bark or rind). In Botany, the cellular layer 
which many species are conspicuous for the of bark overlying the liber, and underlying 
beauty of their flowers, which expand in sun- the epiphloeum, i.e. the layer immediately be- 
shine, and close up" in gloomy weather. They neath the epidermis. 

ure chiefly interesting on account of the hy- Mesopbylltim (Gr. fihros, and <p{/\Kov, a 
grometric quality of their fruit, which when leaf). In Botany, the parenchymatous tissue 
wetted opens out into numerous radiating forming the fleshy part of a leaf between the 
valves, and when diy contracts with force into upper and lower integuments, 
a compact and apparently solid body. This Mosotborax (Gr. fUaos, and 06pa£ t the 
fruit is sometimes called the Fig-marigold. chest X In Entomology, the posterior segment 

Mesencephalon (Gr. p6ro*, and tynt- of tne alitrunk, which bears the posterior 
eoAor, brain). The natural primary division pair of wings and the third or posterior pair 
of the brain, which is usually encompassed by of legs. 

the parietal segment of the cranium, and con- Mesotype (Gr. plow, middle, and rfaros, 
sists of the lobe of the third ventricle, the optic type). The name given by Haiiy to Natrolite, 
lobes, with the appendages called the ccna- because the primary form of its ciystals is in- 
rium, hypophysis , and in fishes the hypoaria. termediate between Analcime and Stilbite. 
Chaussier gave the term mcsocephale to an Mesoxalic Acid. An acid obtained by 
artificial combination of the pons varolii with boiling a saturated solution of alloxanate of 
the optic lobes, dissociating the one from the baryta, which is thus resolved into mesoxalate 
medulla oblongata and cerebellum, and the of baryta , and other products. This acid is 
other from the lobe of the third ventricle, crystallisable, and very sour and soluble. Its 
By some anthropotomists the term meso- formula is C, H, O xo *2HO. 
cephalon is used synonymously with that of Mesosole (Gr. jufaos, and (orfi, life). The 
pons varolii. name given by Professor Phillips to the middle 

Mesentery (Gr. ysalrrepov). The mem- of the three great geological periods, more usu- 
brane by which the intestines are attached to ally denominated 8boonx>aby. The mesozoic 
the vertebra ; it is formed of a duplicators of group includes (1) the new red sandstone or 
the peritoneum, and supports the nerves and triassic, (2) the lias, (3) the great assies of the 
vessels of tbe intestine*. oolites, (4) the Wealden, and (3) the i 
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MESHLUS 

series, and is of great importance in England, 
owing to the many useful minerals which it 
yields. It is also rich in fossils, being remark- 
able for reptiles' bones, many of them indicating 
animals of singular forms and proportions. It 
is not the case, however, as once supposed, that 
reptiles first appear in mesozoic rocks, as they 
have been recently found in coal measures. 
Neither is this middle period without represen- 
tative forms of animals of still higher organisa- 
tion ; as quadrupeds certainly, and birds pro- 
bably, existed auring the whole of it. The 
minerals include, besides limestones and cement 
stones very rich and extensive deposits of iron- 
ore, and abundant stores of rock salt and salt 
springs. 

Mesptlns (Lat. ; Gr. ni(nri\ov f the Medlar- 
tree ). The botanical name of the genus of the 
Medlar. The common medlar is called Mespilus 
germanica . [Medlar.] 

Mess (Lat. mensa, a table). In Military 
language, the public dinner prepared for the 
officers of a regiment or detachment, and to 
the support of which they are bound to con- 
tribute a portion of their pay. Generally 
speaking, only married officers are exempted 
from contributing to, and dining at, the mess ; 
the rest preside over it in rotation, without 
respect to military rank. There is a small 
government allowance in aid of the expenses 
of the officers' mess. Messes for sergeants have 
now been universally established. 

Mess. In the Royal Navy, the general 
meeting of the officers at the meals. In large 
ships there are the ward-room mess, gun-room 
mess, midshipmen’s mess, and engineer's mess. 
In ships of the frigate class and smaller vessels, 
the ward room is wanting. The sailors are also 
divided into messes of eight to twelve men each, 
among whom one acts as cook and messman. 
Each officers’ mess has its steward, who serves 
as caterer. 

Messenrer (Fr. messager, from Lat. mis- 
sus, sent) or Voyol. In Naval language, a 
hawser or small cable of about sixty fathoms in 
length, wound round the capstan, and employed 
to transmit the capstan's power to the great 
cable, which from its non-pliability would fail 
to bite so well on the barrel. As the messenger 
is wound on at one end it is wound off at the 
other, the loose end being nipped on to the 
cable lower down, so as to make the action 
continuous. 

Meiiearen, Xing's. Certain officers 
employed in the secretary of state's department 
to convey despatches, either at home or abroad. 
They were formerly employed in serving the 
secretaries' warrants for the apprehension of 
parties charged with high treason, or other 
grave offences ; and in such cases it was not 
unusual for them to detain their prisoners 
at their own houses. In the year 1713 the 
ambassador of the emperor of Morocco was 
taken into custody by a king's messenger, and 
released only after a lapse of six months. 

MeseftaO. The name given to the only 
modem epic poem of Germany ; the subject of 
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| which is the sufferings and triumph of the 
Messiah. It is written in hexameter verse, for 
which the German is, perhaps, better fitted 
than any modem language, and consists of 
twenty books. The publication of this poem 
procured for its author a great reputation ; but 
posterity does not appear to sanction the high 
award pronounced on it by contemporaneous 
writers. The reputation of Klopstock among 
his own countrymen rests chiefly on his Odes ; 
and it must be admitted that in all those 
parts of his epic poem into which a lyric 
spirit could be infused — in other words, when- 
ever the feelings or the sympathies were to 
be excited — there are few poets, either an- 
cient or modern, to whom he deserves to 
be postponed; but, on the other hand, the 
dignity and sublimity of his sentiments are 
not unfrequently disfigured by the pedantry 
and affectation of -his style, and the tedious- 
ness of his episodes. 

Messiah. An old Hebrew word, signify- 
ing the anointed or sacred, corresponding with 
the Greek word xpiaris ; and in this sense 
applied by Christians to the Saviour, as it was 
anciently applied by the J ews to their prophets, 
priests, and kings, who were all anointed when 
they assumed their office. 

Messuage (Mod. Lat. messuagium). In 
Law, a messuage is said to be properly a 
dwelling-house with a small portion of land 
adjacent. It is now ou9 of the general words 
used in the legal description of dwelling-houses 
with the land attached. 

Mestino. In Spanish America, the child 
of a Spaniard or creole and a native Indian. 
[Mulatto.] 

Metabollans (Gr. fiera&oKh, change). A 
subclass of insects, including all those which 
undergo a metamorphosis. 

Metacarpal (Gr. fieri, between ; tcaprSs, 
in the sense of the wrist). Belonging to the 
metacarpus, or that part of the hand which iB 
between the wrist and fingers. 

Metacentre. A term first applied by 
Bouguer to a certain point of a floating body 
upon the position of which the stability of the 
body depends. [Hydrostatics.] 

Metacetone (Gr. fieri, indicating change ; 
and acetone). One of the products formed 
during the distillation of a mixture of one part 
of starch or sugar with eight of quick lime ; 
it is a colourless liquid, insoluble in water, 
but soluble in alcohol and ether, and of an 
agreeable odour. Its formula is C 0 H a O. It 
is converted by oxidising agents into metace- 
tonic (propionic) acid ■> C 6 H # O s + H 0. 

Metacblorlte. A mineral resembling 
Chlorite, found in green aggregated crystals 
at Biichcnberg in the Harz. 

Metagallio Add. When gallic acid is 
rapidly heated up to about 480°, carbonic acid 
and water are evolved, and a black product 
remains soluble in the alkalies, and forming 
insoluble compounds with many of the metallic 
oxides. This product has been termed metih 
r gallic acid . 



METAGENESIS 

Ketaveneili (Or. perd, indicating change ; 
and yivttn s, birth). The changes of form which 
the representative of a species undergoes in 
passing, by a series of successively generated 
individuals, from the egg to the perfect or 
imago state. It is contradistinguished from 
metamorphosis, in which those changes are 
undergone by the same individuals. The 
following is an example of metagenesis : The 
egg of the Medusa is developed into a polyps 
which, assuming a form calleia 8trobUa t sepa- 
rates into numerous individual young Medusas. 
The larval polype propagates other similar 
polypes by gemmation, each of which becomes a 
Strobila, and is resolved into numerous Medusae. 
Thus there is a successive production of pro- 
creating individuals from a single impregnated 
ovum of a Medusa, according to the law of 
Parthenogenesis. 

Metallic Colours. A term sometimes 
applied to pigments of mineral origin, to dis- 
tinguish them from colours derived from the 
animal and vegetable kingdoms. Many metals 
yield coloured compounds capable of being em- 
ployed as pigments; but chromium, copper, 
lead, and iron are especially distinguished for 
the valuable colours which they produce. 

Metallic Tractors. Towards the end 
of the last centuiy, Dr. Elisha Perkins, of 
Norwich in Connecticut* introduced a me- 
thod of treating diseases by drawing over 
the affected part two small metallic rods 
made of different metals, which he called me- 
tallic tractors, and the operation was called 
tractoration. The use of tractors has been 
called Perkinism. 

Metallochromea (Gr. fUraMor, metal, 
and xpw/xo, colour). When very thin films 
of peroxide of lead are deposited by electro- 
lytic action upon polished steel plates, they 
give rise to those beautiful prismatic tints 
which Nobili first described under the above 
name. 

Metalloids (Gr. ptrdWo*, and clBas, form). 
A term sometimes applied to the inflammable 
non-raet&llic bodies, such as sulphur, phos- 
phorus, dec., or sometimes to all the non- 
metallic elements. The metallic bases of the 
fixed alkalies and alkaline earths were at one 
time called metalloids, in consequence probably 
of their low specific gravity. 

Metallurgy (Gr. psraWavpylw, I smelt or 
work metals). The art of separating metals from 
their ores. Some of the principal metallurgic 
processes are described under the respective 
metals. Dr. Percy's Metallurgy is the most 
comprehensive English work upon the subject, 
and Phillips's Metallurgy is a useful compen- 
dium. See also Pdlouze and Prdmy, Chimie 
Inorganigue , it, and Dumas' Chimie appliqule 
awe Arts . 

Motala (Gr. fdraXXop). The metals con- 
stitute a numerous and important class of ele- 
mentary bodies: they are characterised by a 
distinctive lustre, by their opacity, and by 
their high conducting powers in respect to heat 
and electricity. They amount (including, how- 
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ever, some of doubtful character) to 53 in 
number, and are enumerated in the following 
table, together with the abbreviations or sym- 
bols by which they are usually designated in 
works on chemistry, and their atomic weights 
in reference to hydrogen as unity : — 


Potassium 
Sodlmri . 


K 

Na 

89 

98 

ST: : 


On 

Pb. 

89 

104 

Lithium . 


Li 

7 

Thallium . 


Tl 

204 

Cesium . 


Ob 1SS 

Bismuth . 


Bi 

218 

Rubidium 


Bb 

88 

Cobalt . . 


Co 

80 





Nickel 


Ni 

80 

Barium . 


Be 

69 

Chromium 


Cr 

26 

Strontium 


Sr 

44 

Vanadium 


V 

68 

Calcium . 


Ca 

SO 

Tungsten 


W 

92 

Magnesium 


Mg 

13 

Tantalum . 


Ta 

188 





Niobium . 


Nb 

98 

Aluminum 


A1 

14 

Molybdenum . 

Mo 

48 

Gluclnnm 


a 

7 

Uranium « 


JJ 

60 

Zlronninm 


Zr 

34 

Tellurium 


Te 

64 

Thorium. 


Th 

60 

Titanium . 


Tl 

24 

Yttrium . 


Y 

83 

Antimony . 


Bb 

123 

Erbium . 


Er 

V 

Amnio . 


As 

76 

Terbium . 


Tb 

T 





Cerium . 

* • 

Ce 

46 

Mercury v 


Hg 

100 

Lanthanum. . 

La 

44 

Silver . . 


Ah 

106 

Didymium 

. . 

Di 

48 

Gold . . 


An 

197 





Platinum 


Pt 

99 

Iron . . 


Fe 

38 

Palladium 


Pd 

64 

Manganese 


Mn 

28 

Rhodium . 


Bo 

62 

Zino . . 


Zn 

83 

Ruthenium 


Rn 

82 

Tin. . . 


Bn 

69 

Osmium . 


Oa 

100 

Cadmium . 


Cd 

20 

Iridium . 


Ir 

99 


The first five of the metals upon the pre- 
ceding list are distinguished as the 'metals 
of the alkalies ; their oxides are powerfully 
alkaline ; they have an intense affinity for oxy- 
gen, and decompose water at all temperatures. 
The next four metals are the bsmee of the al- 
kaline earths; with the exception perhaps of 
magnesium, they also decompose water at all 
temperatures. The ten succeeding metals, wit h 
the exception of aluminum, have been but im- 
perfectly examined ; they are generally desig- 
nated as the bases of the earths. The following 
twenty-two metals have been sometimes divided 
into those which form basic oxides, and those 
which form acids ; and they have been separated 
into other distinctive groups, having reference 
to the action of acids upon them, to their 
action upon water at high temperatures, and to 
the isomorphism of their salts ; these characters, 
however, are not sufficiently definite; and as 
regards the basic or the add character of their 
compounds with oxygen, several of them form 
compounds belonging to both classes. The* 
last nine metals indude those which huve been 
particularly designated as noble metals; they 
are not changed by air or by water, and their 
affinity for oxygen is comparatively feeble: 
to some of these properties, hgjrever, osmium 
forms an exception. 

Physical Properties. — A high degree of 
lustre is one of the leading physical characters of 
the metals, the colour ox the light which they 
reflect varying with the nature of the metal and 
the number of reflections to which it has been 
subjected. In most cases it is nearly white, 
grey, or bluish: from sold it is yellow, and 
From copper red ; but the intensities of these 
colours may be greatly increased by repeated 
reflection. 
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The opadty of metals is such,- that when iu 
very thin leaves, they transmit no light. Gold 
is so far an exception, that when beaten into 
leaves of a 200,000th of an inch in thickness 
it transmits green light, and if alloyed with 
Bilvor, blue light There are also other means 
by which extremely thin metallic films may 
be obtained* and which often exhibit a certain 
amount of transparency. 

Hardness — Brittleness . — Few of the metals, 
when pure, are very hard ; they are generally 
softer than steeL Lead maybe scratched by 
the nail ; and potassium at 60° is softer than 
wax. Some, such as antimony, arsenic, and 
bismuth, may be easily pulverised : others are 
brittle at one temperature, but malleable and 
ductile at another. Zinc, for instance, which 
at common temperatures is comparatively brit- 
tle, may be rolled and drawn into wire when 
heated up to 300°. 

Malleability , or the capacity of being ex- 
tended by hammering or rolling, belongs to 
some of the metals in a very remarkable degree. 
Common gold-leaf, for instance, is not more 
than a 200,000th of an inch in thickness; and 
three grains of the metal are sufficient to cover 
a square foot Silver, copper, and tin, also 
admit of great extension under the hammer. 
In hammering and rolling, some of the metals 
Income so hard and brittle as to require occa- 
sional annealing ; in these cases they give out 
much heat. The following is the order of 
malleability : gold, silver, copper, aluminum, 
tin, cadmium, platinum, lead, zinc, and iron. 

Ductility . — The malleable metals are also 
ductile \ i.e. they admit of drawing out into 
wire. In this respect, gold, silver, platinum, 
and iron stand at the head of the list. A 
grain of gold may be drawn into 500 feet of 
wire. A wire of platinum, not exceeding a 
30,000th of an inch diameter, has been ob- 
tained by placing it in the axis of a small 
cylinder of silver, and then drawing the com- 
pound wire' in the usual way, and afterwards 
dissolving off the silver by nitric acid. The 
order of ductility is as follows: gold, silver, 
platinum, iron, copper, aluminum, zinc, tin, 
and lead. 

Tenacity , or the power of supporting a 
weight without breaking, is an important 
property of the metals. Iron is at the head 
of the list, and lead at the bottom; but 
the respective tenacities are much influenced 
by the temperature at which the compari- 
sons are made, the manner in which they 
are tested, and more especially by the pro- 
cess of annealing. A wire of unannealed iron, 
which sustained a weight of 26 lbs., only bore 
12 lbs. after* having been annealed; And a 
wire of copper which sustained 22 lbs. before 
annealing, was broken by 9 lbs. after anneal- 
ing. The following metals are arranged in the 
order of their tenacities: iron, copper, palla- 
dium, platinum, silver, gold, zinc, tin, lead. 
The tenacity of iron compared with lead is as 
26 to 1. 

In the following table the figures represent 
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the number of pounds required to break wires 
one-tenth of an inch in diameter: — 


Lead 

, 87-7 

Bflver . 

. 187*1 

Tin 

. 34*7 

Platinum . 

. 874*8 

Zino 

. 100-8 

Copper . » 

. 802*8 

Gold 

. 160'7 

Iron • • 

. 848*6 


The tenacity of a metal, with few exceptions, 
decreases in proportion as its temperature in- 
creases ; but iron, though less tenacious at 212° 
than at 32°, is more so at 890° than at 212°. 

Crystallisation , — Metals are susceptible of 
assuming the crystalline form. With many, 
this may be effected by fusion and slow cooling, 
and especially by suffering the melted metal to 
concrete externally, and then perforating the 
solid crust* and pouring out the liquid interior. 
The cavity so formed will be then lined with 
crystals : this mode of proceeding answers ex- 
tremely well with bismuth, which furnishes a 
congeries of cubic crystals. When the metals 
are precipitated by each other, they often 
crystallise during their deposition, as in the 
precipitation of silver by mercury, and in that 
of lead by zinc. A stick of phosphorus im- 
mersed in a solution of Bilver becomes mcrusted 
with metallic crystals. Gold is occasionally 
deposited in a crystalline form, from its ethereal 
solution. During the electrolysis of metallic 
solutions, especially when low powers are em- 
ployed, beautiful crystals are also occasionally 
obtained. 

The crystalline structure of a metal mate- 
rially affects some of its other physical properties. 
Copper, silver, and even gold, become compara- 
tively hard and brittle when in a crystalline 
condition ; and the most brittle metals are those 
which most readily assume the crystalline form, 
such as bismuth and antimony. Even iron, 
which in one condition is fibrous, tough, and 
tenacious, becomes relatively brittle when it 
assumes even an approach to a crystalline 
structure ; and this change in its condition is 
sometimes the result of changes of tempera- 
ture, and shows itself in bars and axles which 
have been subjected to protracted friction and 
vibration. 

Specific Gravity. — The specific gravities of 
the metals, or their relative densities, as com- 
pared with distilled water c.t the temperature 
of 60°, are shown in the following table ; they 
include the lightest and the heaviest solids. 
The metal lithium is the lightest, and plati- 
num the heaviest, of all known solids. 


Osmium . 


. 21*40 

Manganese 


. 8*0 

Platinum . 


. 2116 

Iron . . 


. 7*8 

Iridium . 


. 21*16 

Tin . . . 

c . 

. 7*2 

Gold . . 


. 19-3 

Zino . . . 


. 7*1 

Tungsten . 


. 17-6 

Columbium 


. 6*0 

Mercury * 


. 13-5 

Antimony 


. 6-7 

Rhodium . 


. 120 

Tellurium 


. 6-6 

Palladium 


. 11*8 

Arsenic . 


. 6-9 

Ruthenium 


. 11-3 

Chromium 


. 8-9 

Lead . • 


. 11-4 

Titanium . 


. 6-3 

Thallium . 


. 11-8 

Aluminum 


. 2*6 

Silver . . 


. 10-6 

Strontium 


. 2-5 

Bismuth • 


. 9-8 

Glucinum 

• • 

. 21 

Cobalt . . 


. 8*9 

Magnesium 

• • 

• 1*74 

Copper . . 


. 8*9 

Calcium . 

• • 

• 1*6, 

Nickel . . 


. 8-8 

Sodium 


. 0*97 

Molybdcnnm . . 

, 8-6 

Potassium 


. 0*86 

Cadmium . 

. . 

. 8-6 

! Lithium 


. 0*89 
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Relation of Metals to Heat — The changes of 
bulk which metals undergo with changes of 
temperature are relatively greater than those of 
other bodies ; but each metal has its peculiar 
rate of expansion, as shown in the following 
table, in which 1,000,000 parts of each metal 
are assumed to be heated from 32° to 212° : — 


Platinum , 

Increase 

In length 

. 1 in 1131 

Increase 
In bulk 

1 in 377 

Palladium . 

. 1 in 1000 

1 in 333 

Antimony . 

. 1 in 

923 

1 in 307 

Iron . 

. 1 in 

846 

1 in 282 

Bismuth . 

. 1 in 

718 

1 in 239 

Gold . 

. 1 in 

682 

1 in 227 

Copper 

. 1 in 

582 

1 in 194 

Silver 

. 1 in 

524 

1 in 175 

Tin . 

. 1 in 

516 

1 in 172 

Lead . 

. 1 in 

351 

1 in 117 

Zinc . 

. 1 in 

340 

1 in 113 


The expansion of glass is nearly the same as 
that of platinum, and hence wires of that metal 
may be welded into fused glass without inconve- 
nience ; but if wc substitute a wire of another 
metal, its different rate of contraction tends to 
break the glass as it cools. So also a compound 
bar of iron and copper, or of platinum and sil- 
ver, formed by riveting strips of the metals to 
each other, though it remains straight at the 
temperature at which they were riveted, be- 
comes warped or curved when heated or cooled. 
The metallic thermometer, and the compensa- 
tion pendulum or balance-wheel as applied to 
clocks and watches, are illustrations of the same 
principle. 

The force exerted in this act of metallic 
expansion is so considerable as often to produce 
injurious effects when not adequately provided 
for, as in railways, bridges, water and gas 
pipes, and in the beams, columns, and roofs of 
buildings. 

The expansion of a metallic bar has been 
successfully applied as a means of measuring 
high temperatures, as in DanieWs pyrometer. 

That the metals are excellent conductors of 
hat is learnt by the rapidity with which heat 
passes from one end to the other of a metallic 
bar ; and that the different metals thus transmit 
heat with different degrees of .facility, is shown 
by comparative experiments. "If, for instance, 
two similar bars of silver and of platinum be 
heated at ono end, the silver will be more 
rapidly hrate l throughout than the platinum. 
Gold, silver, and copper are among the best 
conductors ; then come iron, zinc, and tin ; and 
lastly, lead. A consequence of this property 
of the metals is, that they communicate and 
abstract heat more readily than other bodies; 
that they feel hotter and colder than wood, or 
other bad conductors, though of the same 
temperature. If the thcrino-conducting power 
of gold be assumed as =100, that of silver 
''ill be about 93, of copper 90, of iron 38, of 
tin 30, and of loud only 18. 

The poli^hd m*tnls are remarkable for their 
h»w power of emitting and of receiving radiant 
hat. A polished metallic vessel filled with' 
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hot water, is a long time in cooling; and such 
a vessel containing cold water, and placed 
before the fire, is a mug time in acquiring heat 
When the polish is taken off, the radiating and 
receptive powers of such vessels are increased ; 
but under all circumstances the metals are bad 
radiators. If we compare the radiating power 
of a surface coated with lampblack, with tnat of 
polished gold, silver, copper, or tin, it is nearly 
as 100 to 12 ; and all tarnished metals radiate 
better than those which are bright and clean. 

Fusibility . — The metals are all susceptible of 
fusion by heat, but the temperatures at which 
they liquefy are extremely various. At higher 
temperatures than those required for their 
fusion, the metals are volatile , and many of 
them may be distilled in close vessels. Mercury 
is volatile at temperatures above 40°. A piece 
of gold leaf suspended over it in a stopped 
bottle becomes slowly whitened by amalgama- 
tion. Cadmium, potassium, sodium, tellurium, 
zinc, and magnesium, are volatile at a red heat, 
and arsenic below a red heat Gold and silver 
are converted into vapour when exposed to 
intense heat ; and most of the other metals 
evaporate under similar circumstances. 

Although the melting points are mostly men- 
tioned under the heads of the respective metals, 
it will be convenient to give in this place a table 
showing how some of the more important metals 
differ from each other, in regard to the tem- 
perature at which they pass from the solid to 
the liquid state. The metals are here arranged 
in two groups : 1, those which are fusible 
below a red heat (1000°) ; and 2, those which 
are fusible above this temperature. The metals 
not included in this list can be readily fused 
only under the oxy -hydrogen blowpipe : — 


Fusible below a Red Heat. 


Mercury 

. . 40® 

Bismuth • 

. 600® 

Potassium 

. . 150° 

Lead . . 

. 612® 

Sodium 

. . 200® 

Zinc . • 

. 773® 

Lithium 

. . 85G® 

Antimony 

. 900® 

Tin 

Cadmium 

. . 442° 

Calcium . 

. 1000® 

. . 442° 

Magnesium . 

. 1000® 


Fusible above a Red Heat. 


Aluminum 

. . 1750° 

Gold . 

. 2016® 

Silver . 

. . 1873° 

Cast Iron 

. 2786® 

Copper . 

. . l&yb® 




Specific Heat of the Metals . — By the term 
specific hat is meant the quantity of heat 
required to raise equal quantities of different 
substances to the same temperature. If we 
thus compare water with mercury we find that 
the specific heat of water being =1*000, that of 
an equal weight of mercury is only 0'033. The 
specific heat of water, therefore, or, in other 
words, its capacity for heat, is very great com- 
pared with that of tho metals, as shown in tho 
following table ; from which it will also be seen 
that the specific heat of the metals increases 
with ‘their temperatures, so that it requires 
more heat to raise them a given number of 
degrees when they are at a high than when at 
a low temperature. The specific heats are in 
all cases compared with water, as=»l 
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Between Between 


Iron, , 


•3° & 312° 

. 01098 

82° St 573 0 
0-1218 

Zinc . 


. 00927 

0*1015 

Copper , 


. 0*0949 

0*1013 

Silver , 

Antimony * 

• 

. 00557 

00611 

a 

. 0-0507 

00547 

Platinum . 

• 

. 00335 

0*0355 

Mercury . 

• 

. 00330 

0-0350 

Relation or 

THE 

Metals to Electricity 


Ajn> Magnetism. — In respect to electrical 
conduction, silver is the best, and mercury 
the wont conductor. Assuming the electro- 
conduction of silver as » 100, that of copper 
is about 92, gold 65, sine 24, tin 14, iron 
12, lead and platinum about 8, and mercury 
2. These conducting powers are remarkably 
influenced, in some cases, by temperature. 
Thus, in reference to tin, if its conducting 
power at 82° be —16, at 212° it will only be 
« 10 ; so that, in general, the lower the tem- 
perature of the metal, the higher its electro- 
conducting power. [Magnetism, Terrestrial.] 
Metals which are bad conductors of electricity 
become most heated by an electric current, as 
is well shown by transmitting a current of 
electricity through a wire composed of alternate 
lengths of platinum and silver; the platinum 
only becomes red hot 

Magnetism . — The peculiarities of iron in 
respect to magnetism nave been long known, as 
also its permanent retention by steel. When 
a bar of neon is suspended between the poles of 
a magnet, it is equally attracted by each, and 
places itself parallel to the magnetic axis. Some 
other metals are similarly affected, though in 
an inferior degree ; but there are some which 
appear to be repelled by the magnetic poles, 
rad which, when properly suspended between 
them, assume a direction at right angles to the 
magnetic axis, placing themselves equatorially. 
Faraday, who first observed these phenomena, 
terms such substances diamagnetica . He has 
shown that various solids, liquids, and gases 
include magnetic and diamagnetic substances 
[Magnetism] ; and that, as far as the metals 
are concerned, they may be arranged in the 
following order 


Magortto 1 

i DUnugnetlo 

Iron 

Cerium 

Bismuth 

Silver 

Nickel 

Cobalt 

Titanium 

Palladium 

Antimony 

Zina 

Sar 

Manganese Platinum 

Tin 

Arsen io 

Chromium 

Osmium 

Cadmium 

Uranium 



Sodium 

Iridium 



Mercury 

Lead 

Tungsten 


MeUuneoonio Add. [Coxbnio Acid.] 
Mctamerlo (Or. fieri, and fUpos, part). 
A term applied in Chemistry to bodies having 
one and the same composition and atomic 
weight, but yet differing remarkably in certain 
of weir properties, probably in consequence 
of dissimilar molecular constitution. Thus, 
form into of oxide of ethyle (formic ether) and 
acetate of oxide of methyle (methylo-acetic 
ether) may both be correctly represented by 
C. H. 0 4 , but the elements in each arc no 
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doubt dissimilarly grouped, as represented in 
the following formulae : — 

Formiate of oxide of ethyle “1 

C 4 H t O + C,HO, L p jt a 

Acetate of oxide of methyle [ 4 * 

C t H, 0 + C 4 H, 0, J 

* Isomeric compounds, the equivalent num- 
bers of which are identical, are said to be 
metamcric.' [Isomerism.] 

Metamorphlo Hooka (Or. fieri, and 
nopfi), form). The materials of the earth's 
crust beneath the soil are called by geologists 
rock, whether they are hard like limestone 
and granite, plastic like clay, or loose like 
sand ; and of these rocks all that are not in the 
condition in which they were originally accu- 
mulated, must be regarded as changed, altered, 
or metamorphosed. The latter expression if 
technical, and means that a definite change hai 
taken place in the structure of the material. 

As, therefore, all mechanical rocks except 
coral limestones have originally been deposited 
from suspension or solution in water, and 
therefore in the form of mud, sand, or gravel of 
some kind, it becomes obvious, when we find 
sandstones and limestones, or compacted and 
bedded clays, containing bands, nodules, and 
crystals, that a change has passed over them. 
They are no longer mud, but have assumed a 
new existence and new conditions ; in a word, 
they have become metamorphic rocks. 

The term is not usually so widely extended, 
but it is clear that no line can be drawn. Some 
rocks are so little altered that we can hardly 
recognise the change, some are so much changed 
that we can hardly trace the original form. 
Very extensive metamorphoses can take place 
without obliterating the traces of organic 
origin. 

More commonly, only those rocks are spoken 
of as metamorphic which show the last stage 
of a transition to crystalline structure, and to 
the condition called plutonic or igneous. Such 
are marbles, quartzites, slates, micaceous and 
other schists, and gneiss, all of these being rocks 
in which the evidences of original aqueous origin 
are nearly or entirely lost. Regarded in this 
light, metamorphic rocks form a class of rocks 
distinct from aqueous, from volcanic or recent 
igneous, and from plutonic or ancient igneous. 
So many doubtful rocks have, however, on 
further examination turned out to be metamor- 
phic, that possibly all rocks not actually show- 
ing marks of igneous agoncy may be found to 
belong to this large rad important group. 

Metamorphic rocks, of which calcareous rock 
| is the basis, are verv varied. Actually un- 
altered limestone hardly exists as a rock, for 
, this mineral (carbonate of lime), associated and 
mixed up with many foreign substances, very 
i readily undergoes change, and tends to separate 
! itself into concretions when buried with other 
minerals and water. The common chalk or 
| limestone mud is not much altered, but it often 
contains shells converted into flint and veins 
with crystalline calc spar or crystalline silica. 



METAMORPHOSES 
Coral limestone not only lias the interstices 
between the corals filled np so that all are 
cemented into a solid mass, but is often so 
far altered as to be partly crystalline. Shell 
limestones in the same way are compacted, 
cemented, crystallised, and sometimes parts of 
them are completely replaced by other mineral. 
Sandstones also are cemented, cracked, and the 
cracks filled with matter more or less crystal- 
line. In these cases the marks of mechanical 
origin are by no means obliterated. But where 
fossils occur in rocks, it is often not the actual 
and original animal product that we see, but 
something like it, i. e. something into which it 
has been changed. It is not necessary here to 
discuss how or why these changes have taken 
place ; it is enough to point out the significant 
fact. Change goes on whenever any mixture 
of mineral matter is buried in the earth and 
left exposed to ordinary influences. If buried 
deeply by the subsequent accumulation of other 
deposits, and thus brought within the influence 
of a more equable temperature, the changes 
that take place are extensive and fundamental. 

In this way a complete conversion has some- 
times taken place, fossiliferous strata having 
exchanged an earthy for a highly crystalline 
texture for a distance of a quarter of a mile 
from their contact with granite. That the mere 
contact of granite near the earth’s surface has 
no power to do this, is clear from the fact that 
many limestones have rested unaltered close to 
granite for an indefinite period. Besides the 
conversion mentioned, dark limestones full of 
shells and corals have been turned into white 
statuary marble, and hard clave into claystone, 
mica slate, and hornblende slate, fossiliferous 
at a distance, but losing all-trace of fossil near 
the metamorphosed rocks. 

Metamorphoses (G r. /uerop4p$w<n*, change 
of form). The changes of form which the re- 
presentative of a species undergoes in a single 
individual. The term has practically been re- 
stricted to the instances in which the individual, 
during certain ph&seB of the change, is free and 
active, as in the grub of the chaffer, or in the 
tadpole of the frog. 

Metapbor (Gr. fiertupopd, from 2 

transfer). From the evidence furnished by many 
words Locke conjectured that, if all words could 
be traced back to their roots, ‘ we should find 
in all languages the names which stand for 
things that fall not under our senses to have 
had their first rise from sensible ideas.' [Lan- 
guage.] The progress of philological science 
has proved not only that the conjecture of 
Locke is fully warranted by fact, but that what 
he with other philosophers regarded &b a pecu- 
liarity of certain words , was really the pecu- 
liarity of a whole period in the history of 
human speech. During this period words had 
simply a material meaning; and men gave 
utterance to nothing beyond strictly sensuous 
impressions. This is dear on an examination 
of such words as grace and immortality ; the 
former, now used to express the highest gifts of 
God to man, being traceable to a time when it 
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expressed simply the brightness derived from 
fat or oil, ana the latter to a time when it 
denoted anything which could not be pounded 
or ground. Hence 'no advance was possible 
in the intellectual life of man without meta- 
phor;' but the metaphorical process was, 
according to Professor Max Muller, of two 
kinds, the radical and poetical. Radical meta- 
phor is ' when a root which means to shine is 
applied to form the names not only of the fire 
or the sun, but of the spring of the year, the 
morning light, the brightness of thought, or the 
joyous outburst of hymns of praise.’ In such 
cases, the word rises from the merely material 
or sensuous object to a mental conception which 
has a certain analogy with the sensuous object 
originally denoted by the word. Poetical me- 
taphor is ' when a noun or verb, ready made 
and assigned to one definite object or action, 
is transferred poetically to another object or 
action. For instance, when the rays of the sun 
are called the hands or fingers of tho sun, tho 
nouns which mean hand or finger existed ready 
made, and were as such transferred poetically 
to the stretched-out rays of the sun. . . . 
What applies to nouns, applies likewise to 
verbs. A verb such as to give birth is used, for 
instance, of the night producing, or more cor- 
rectly preceding the day, as well as of the day 
preceding the night. The sun under one name 
is said to beget the dawn, because the approach 
of daylight gives birth to the dawn, under 
another name the sun is said to love the dawn, 
because he follows her as a bridegroom follows 
his bride ; and lastly the sun is said to destroy 
the dawn, because the dawn disappears as soon 
as the sun has risen.' The results of this pro- 
cess would be homonymy and polyonymy: 
by the first, objects originally quite distinct 
would receive the same name; the second 
would furnish a vast number of names to 
denote the same object On these two con- 
ditions depends the growth of Mythology, 
which is ‘ but a part of s much more general 
phase through which all language has at one 
time or other to pass.’ ([Max Muller, Lectures 
on Language, second series, viii.) 

Metaphoaphorlo Add. A term by 
which some chemists designate the protohy- 
drated phosphoric acid « HO, P0 4 . The salts 
of this acid are monobasic . 

Xetaptayilci (Gr. perd; ffo’is, nature)* 
A word employed, in popular usage, to denote, 
enquiries relating to objects which are not 
merely physical and sensible. It is a remark 
of Sir James Mackintosh, that ' the term meta- 
physics affords a specimen of all the faults 
which the name of & science can combine. To 
those who know only their own language itmust, 
at their entrance on the study, convey no mean- 
ing. It points their attention to nothing. If 
they examine the language in which its parts 
are significant, they will be misled into the per- 
nicious error of believing that it seeks something 
more than the interpretation of nature. It is only 
by examining the history of ancient philosophy 
that the probable origin of this name will lie 
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found, in the application of it as the running 
title of several essays of Aristotle, which were 
placed in a collection of the manuscripts of that 
great philosopher after his treatise on physics.’ 
To which it may be added that the title of the 
works in question (t4 fitrk rk tpvcrittd ) was not 
given, as far as is known, by Aristotle himself, 
but appears to have been first used by one 
of the later Peripatetics, possibly Andronicus 
Rhodius (b. c. 80). 

Metaphysics, however, in the modern sense 
of the word, has been defined to be the 
science which regards the ultimate grounds 
of being, as distinguished from its pheno- 
menal modifications. As a means of attain- 
ing this end, it considers the correlative of 
being, knowledge ; and knowledge, not merely 
in reference to its form, as it is capable of 
law and regulation, for that is the province 
of logic — nor in regard to its history, and the 
successive stages of its developement, which 
are the objects of psychology, or mental phi- 
losophy — but knowledge as it is in relation to 
being, or objective reality. Philosophers have 
not been satisfied with marking Hie resemblances 
of the appearances in nature, and the order in 
which they succeed each other, whether those 
appearances were outward and sensible, or 
internal and revived by observation of their 
own mental processes ; they have not even been 
content with the discovery that their knowledge 
of phenomena was self-consistent, and obeyed 
certain determined or determinable canons or 
forms ; they have felt that the highest end of 
science could then only be attained when all 
knowledge was perceived to depend on a one 
ultimate principle, which should demonstrate at 
once its consistency with itself and its absolute 
foundation in reality. That the science of this 
ultimate unity is that to which ttu, greatest 
philosophers have with more or less distinct- 
ness assigned the name of metaphysics, the his- 
tory of philosophy sufficiently proves. 

As it would be impossible, for the purposes 
of the present work, to attempt either an ana- 
lysis or a history of this branch of scientific 
investigation, the present article will be confined 
to a brief summary and nomenclature of the 
principal writers aud schools of modem meta- 
physics, or psychology. 

1. The scholastic writers of the middle ages, 
proceeding on the road which they conceived Ari- 
stotle to have indicated, regarded metaphysics, 
or the science of the mind, as the highest 
branch of philosophy, and made it the special 
object of their close but narrow investigation. 
Two great sects arose among thfcm : (1) tnat of 
the Realists, who maintained (according to the 
philosophy attributed to Plato) the real exist- 
ence of imiversal ideas or universal ; (2) the 
Nominalists, who denied it, and taught that these 
univcrsals were names only, invented and used 
for purposes of classification. [Logic.] To the 
first class belonged Thomas Aquinas, and, in 
general, the chiefs of what was esteemed the 
more orthodox scholastic philosophy ; to the 
second, Abelard, Ockham, and others of less 
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celebrity. In the fifteenth century the disputes 
of the two sects produced violent quarrels, 
which were only put an end to by the more 
profound dissensions of the Reformation. 
Generally speaking, the innovators in religion 
adhered to the nominalist cause in philosophy 
(Luther, Melanchthon, &c.); but the original 
controversy died away, to revive under new 
shapes and designations in modem metaphy- 
sical enquiries. 

2. Omitting the bold, but not systematic, 
efforts of Campanella and some other Italian 
philosophers at, or soon after, the period of the 
revival of letters, we may proceed to France 
as the country in which modem metaphysical 
science was first entered on in earnest. Descartes 
(1596—1650) stands at the head of the French 
school ; deriving the reality of things from the 
phenomena of thought, and therefore occupying 
the position of leader of what has been called 
the spiritualist, in opposition to the materialist, 
school. Pascal (1625-1664) was an indepen- 
dent thinker, but approaching the principle of 
Cartesianism ; of which the chief supporter in 
France, and to a certain extent the reformer, was 
Nicolas Mallebranehe, whose Becker che de la 
Vlritt appeared in 1674. But it was developed 
in a more remarkable manner by a thinker of 
a higher order, who belongs to France by his 
mental education, although by birth a Dutch 
Jew, Spinosa (1632-1677). After the decay of 
the great Cartesian school, no metaphysician, 
strictly so called, of any great distinction 
appeared in France, until tlie philosophy of 
Locke had penetrated the thinkers of the 
eighteenth century. Bonnet (1720-1795), the 
Encyclopedists (Dalembert and Diderot), Ca- 
banis (1757-1807), and especially Condillac 

I (1715-1780), reduced the science of mind, step 
by step, to complete materialism. In recent 
times, Victor Cousin, by his adaptation of 
Scotch and Kantist principles, and, still more, 
the great apostle of Positivism, Comte (although 
not directly a teacher of metaphysics), have, 
among many others, attempted in various ways 
to bring back the current of French opinion in 
the direction of spiritualism. 

3. Omitting Leibnitz ^3 a speculator of a 
more general class, John Christian Wolf (1679- 
1764) deserves the title of the founder of the 
German school of metaphysics. But its greatest 
name is that of Immanuel Kant (1724-1804). 
Rejecting, and powerfully combating, the hy- 
pothesis of Locke which deduced all knowledge 
from the senses, lie endeavoured to establish in 
opposition to it that philosophy of pure reason (or 
transcendental ) based on 4 priori grounds, which 
has since been carried so far by his admirers 
and followers in Germany and elsewhere. The 
greatest of these arc the paradoxical Fichte 
(1762-1814), Schelling (1775-1854), and Ilegcl 
(1770-1831). 

4. The history of metaphysical science in 
England can be nowhere studied in so con- 
cise and comprehensive a form as in Dugald 
Stewart’s First Vreliminary Dissertation to 
tke Encyclopedia Britannica. Hobbes, Locke, 
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Bishop Berkeley, and Hume, are the four great 
thinkers of the early period who, in various 
ways, and by widely different yet cognate trains 
of reasonings established what is commonly 
called the materialistic theory ; and, in doing 
so, became the founders of the French encyclo- 
pedist school already mentioned, and also pro- 
moted that popular developement of thought 
and action which in recent times has changed 
the whole aspect of society. The Scottish or 
modern school: Reid (Inquiry into the Human. 
Mind , 1764), Dugald Stewart himself, and Dr. 
Brown (Lectures on the Philosophy of the Mind) 
have been termed eclectic, as holding an inter- 
mediate place between the simple materialism 
of the former and the transcendentalism of the 
Germans. The last name to be mentioned in 
this rapid summary is that of Sir William 
Hamilton, whose system has been lately sub- 
jected to a rigid criticism by Mr. J. S. Mill. 
(Examination of Sir William Hamilton’s Phi- 
losophy.) 

TlTntn plasm ( / Tr ffutraarX ft 117 r if rr fromirA&rra, 
I form). In Grammar, a general term, com- 
prehending all those figures of diction which 
consist in alterations ©f the letters or syl- 
lables of a word? taking place m three ways 
— by augmentation, cfinsinat^w? or immirta*- 
tion. I. Augmentation at the- beginning? 
prosthesis ? in the middle, spoxtkesis ; at the 
end, poomgoge r to which may be added die- 
ter c sis, adding; to the number of syllables by 
the resolution of a diphthong. 2. Diminution 
at the beginning, a phoresis ; in the middle, 
syncope; at the eno, apocope; by contraction 
of two vowels, s yv art sis. 3. Immutatiou, anti- 
thesis , signifying the change of one letter for 
another ; mttathesis, transposition of the order 
of letters. [See those heads.] 

Metapophysis (Gr. /xer<£ ; awltpvai*, a 
process). In Anatomy, the exogenous process 
commonly situated between the diapophysis aDd 
anterior zygapophyses : in the human skeleton 
it is best developed in the last dorsal and first 
lumbar vertebrae ; the metapophysps are deve- 
loped more, and from more numerous vertebrae, 
in most of the inferior mammalia, arriving at 
their maximum of length in the armadillos, in 
which they equal the neural spines in length 
in the posterior dorsal and the lumbar vertebrae. 
They relate in these singular quadrupeds to 
the support of the carapace, the neural spines 
representing the king-qwsts, and the meta- 
pophyses the tie beams , in the architecture of 
a roof. 

Metastasis (Gr. change of position ). The 
transference or translation of a disease from one 
part of tho body to another. 

Metatarsus (Gr. fierd, and rdpaos, sc. ir oZ6s, 
heel). 1 ho instep is so called by anatomists. 

Metatart ario Add. A modification of 
tartaric acid produced when the latter is heated 
to 340° Fahr. Its salts are more soluble than 
those of ordinary tartaric acid. [Tartaric 
Acid.] 

Metathesis (Gr.). In Grammar, the trans- 
position of the letters of a word, a process 
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not nnfrequently exhibited in the words of 
kindred languages, as in the German roes, 
English horse . [Mbtaflasm.] 

Metaxite. A fibrous variety of Serpentine. 
The same name is given by DeleBse to Chry- 
sotile. 

Metayer (Ft. ; Lat medietarius). A form of 
tenure peculiar to the south-western countries 
of Europe, in which the tenant pays a portion 
1 of the produce to the landlord, from whom he 
receives tools, stock; and seed. As the pro- 
portion paid was generally one-half of the pro- 
duce, the name metayer was given to this kind 
of tenure, although the amount varies with the 
goodness of. the; soil mid’ the quantity of stock 
supplied. 

A kind of tenure closely analogous tom&airie 
prevail ed for a short time in this country during 
the latter part of the fourteenth and'the begin- 
ning of the fifteenth c enfinaa es. Before this 
time, thesloni' almost invariably enltivated his 
estate by a bailiff and the tenant farmer was 
practically unknown.. Alter the- greet pestilence 
of 13/48,, the wages of labour increased so much, 
despite the various enactusests made to check 
the rise? that it became generally no longer pro- 
fitable to cultivate land by hand labour, and 
theestates were let m greater or smaller parcels 
to tenants on lease. As, h o w ev e r, the lords had 
stocks on hand, these stocks, with a certain 
axmcMUtt of seed, were leased with the land to 
the tenant, the tenant covenanting to replace 
the stock at the expiry of his lease, or to pay 
a fixed sum in compensation for them. From 
obvious causes this temporary expedient in the 
history of English agriculture was soon aban- 
doned, m&airie was succeeded by farmers’ rente, 
and finally by the yeomanry tenure of small 
proprietors ; the wars of the Roses, and the 
gradual impoverishment of many among the 
ancient nobility, having contributed powerfully 
to the change, by breaking up the great, but 
generally scattered, estates of the chief pro- 
prietors. 

Considerable difference of opinion has pre- 
vailed as to the economical effect of metayer 
tenancy. Arthur Young, who visited great 
part of France and Italy just before the French 
Revolution, speaks generally in disparaging 
terms of this form of tenure. On the other 
hand, Jones, Sismondi, and Mr. Mill have ex- 
pressed themselves favourably of the .results of 
this holding. In all probability, all are in the 
right Before the era of the Revolution, the 
rights of the seigniors were far less defined, 
and their tenants were more liable to oppression. 
At present, however, it appears that the balance 
of advantage is on the side of the tenant, who 
holds in effect his lands in perpetuity, subject 
to the payment of a tax, analogous to a tithe, 
and like a tithe easily convertible into a money 
payment. 

Mete-stick. On Shipboard, a measure 
used in stowing the cargo, in order to preserve 
proper levels. 

Metempsychosis (Gr. pcrtpifoxwris). A 
Greek word denoting the migrations of the 
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soul through different successive bodies. The class arise from the deposition of the aqueous 
doctrine of the transmigration of souls has particles which the atmosphere holds in a state 
existed in the belief of various religious and of invisible vapour, and which are precipitated 
philosophical sects from the remotest antiquity, in consequence of a diminution of tempera- 
It formed the leading doctrine of one of the ture, sometimes in a liquid and sometimes in a 
most celebrated schools of philosophy in the solid form. These are called aqueous meteors . 
whole heathen world [Pythagorean Philo- [Dew; Fogs; Hail; Rain; Snow; Vapours, 
sofht ] ; it was said to have found many &c.] A third class of meteors, or atmospherical 
adherents in Egypt ; but it is chiefly among phenomena, are caused either by the action of 
the Indians that this doctrine has taken deep the precipitated aqueous particles dispersed in 
and permanent root. The Indian doctrine of the atmosphere on the rays of light, or by the 
metempsychosis rests on the supposition that unequal heating of the air owing to which the 
all beings derive their origin from God, and rays of light are under certain circumstances 
are placed in this world in an altogether reflected. [Fata Morgana ; Halo ; Mirage ; 
degraded condition, from which they all, Parhelia; Rainbow.] A fourth class com- 
but more particularly the human race, must prehends those which present the phenomena 
either decline into still lower degradation, distinctive of combustion or incandescence, 
or rise gradually to a higher state, as they [Aerolite; Aurora Borealis; Fire Balls; 
give ear to the vicious or the virtuous sugges- Lightning ; Shooting Stabs, &c.] 
tions of their nature. It must be remarked, Meteors, Luminous, The generic name 
however, that the Indians make a wide dis- now given to those phenomena which result 
tinction between the future destiny of those from the entrance into and combustion in our 
who have passed through life tainted by the atmosphere of bodies known as falling or 
usual vices and infirmi ties of human nature, shooting stars, bolides , meteors , aerolites , and 
and those whose lives have been spent in the meteoric stones. 

constant discharge of reBgious duties. In Recent investigations have shown that these 
the latter case, the soul does not pass through phenomena are to be classed no longer in the 
different stages of existence ; * but proceeds domain of meteorology, as was so long sup- 
directly to reunion with the Supreme Being, posed, but in that of astronomy, as they result 
with which it is identified, as a river at its from the entrance into our atmosphere of small 
confluence with the sea merges therein al- bodies revolving round the sun like our earth, 
together. His vital faculties, and the elements with this difference, that they do not travel 
of which his body consist^ are absorbed com- singly, but are congregated in several rings — 
pletely and absolutely; both name and form tangible orbits, as it were. The falls of 
cease; and he becomes inuooxtaJ, without shooting stars are due to the passage of our 
parts or members/ (Colebiooke s translation planet through one of these rings ; whereas the 
of extracts from the Rrama- Sutras, in the meteors which appear from time to time, termed 
Transactions of the Royal Astronomical Society , sporadic meteors , are bodies which, according to 
vol. ix.) M. Faye, have not accomplished the immediate 

Metamptosis. [Proemptosib.] down-rush into our atmosphere, but have for 

Moteorolite. [Aerolite.] a time been satellites to our earth until at 

Meteorology (Grr. pereupo^oyla). The length its attraction has proved too powerful 
science of meteors, or the science which for them. 

explains the various phenomena which have Much of the recent progress is due to the 
their origin in the atmosphere. Under the labours of Mr. Alexander Herschel in this 
term meteorology it is now usual to include country, and Mr. Newton in America. Th$ir 
not merely the observation of tho accidental cosmical origin has been placed beyond all doubt 
phenomena to which the name of meteor is by the fact, among other considerations, that 
applied, but every terrestrial as well as atmo- the star-falls observed from the earliest times 
spherical phenomenon, whether accidental or and recorded in the Chinese annals have 
permanent; depending on the action of heat; always occurred at the same day or nearly so 
light, electricity, and magnetism. In this cx- of the tropical year, i.e. they have always hap- 
tended signification, meteorology comprehends pened in the same part of the earth’s orbit. The 
climatology, and part of physical geography; dates at which at the present epoch star shqwerp 
and its object is to determine the diversified am expected are August 10 and November 11. 
and incessantly changing influences of the four In 1799 and 1833 the meteors were so nhme- 
great forms of natural force now named, on rous that it has been estimated that 34,000 fell 
land, in the sea, and in the atmosphere. [See j per hour. Much alarm was caused among 
Atmosphere ; Climate ; and the various terms ! uncivilised people in consequence. Mr. N Jwton 
referred to under Meteors.] | has estimated that the average number of me- 

Meteors (Gr. fieriatpa). A namo given to tcors which traverse the atmosphere daily is 
any phenomena Tof a transitory nature which ' 7,500,000. The meteors observed on the same 
have their origin in the atmosphere. Meteors date are generally found to issue from one 
are of various kinds. Some are produced i point in the sky, called the radiant point, and 
simply by a disturbance of the equilibrium of 1 astronomers have therefore concluded that the 
the atmospheric fluid, and arc called aerial I appearances arc due to several of the rings to 
meteors, [Winds; Whirlwindb.] A second ! which we have before referred. We have one 
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ring which furnishes the August meteors, and 
another the November meteors, and the position 
of these rings in space is very different, for 
while one lies nearly in the plane of the earth’s 
orbit, the other is inclined to it at a considerable 
angle. 

The heights of shooting stars at their en- 
trance and extinction are on the average 
seven ty-three and fifty-two miles, with a pro- 
bable error of three miles only. Their velocity 
is generally thirty-five miles a second. The 
weight of some of them has been estimated : 
shooting stars have been observed weighing 
two ounces, large meteors weighing two hun- 
dredweight. Thus the motion of the smaller 
masses is soon converted into heat sufficient 
to raise them to a state of incandescence, and 
we see them as shooting or fulling stars. The 
larger ones can resist this vapourising action 
longer, as they approach the surface of the 
earth, and we see them as glowing coloured 
meteors; while the largest masses resist the 
action longer still — they complete their fall, 
perhaps burst, and spread masses of meteoric 
iron over large areas. The composition of 
aerolites is very constant, and their study 
has given rise to the most interesting specu- 
lations. 

Methegrlln (Ger. meth, mead). A beverage 
made of honey and water, fermented by the 
addition of yeast. 

Methionlo Acid (Gr. p*rd, and 6t?ov, 

sulphur). An acid obtained by the action of 
anhydrous sulphuric acid on ether; althiomc 
acid is at the same time formed. 

Method. This word, from the Greek pd- 
OoSos, which signifies a journey undertaken in 
quest of any object, or a way of attaining any 
end, denotes any mode of investigating truth. 
Thus we have the dialectic method, the in- 
ductive method, the analytical method, &c. 
[Dialectics; Induction; Analysis.] 

Methodic Medicine. Medicine as prac- 
tised by the methodic sect of physicians, of 
which Themison was the head. They endea- 
voured to roduco medicine to exact rules, and 
assumed that all diseases arose from constricted 
fibre. 

Methodists. The body of Christians to 
whom this name is chiefly applied are the 
followers of John Wesley, the founder of this 
sect : hence called Wesleyan Methodists. But 
tho term bears a more extensive meaning, 
being applied also to several bodies or sections 
of Christians who have seceded or withdrawn 
from the Wesleyan denomination. 

The origin of the Methodist society took 
place at Oxford in 1729. After the Revolu- 
tion, when the principles of religious toleration 
wore recognised, the clergy of the Established 
Church were thought by some to have sunk into 
a state of lukewarmness and indifference. This 
alleged degeneracy was observed with pain by 
John Wesley and his brother Charles, while 
students at Oxford ; and being joined by a 
few of their fellow-students, they formod 
rigid and severe rules for tho regulation of 
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their time and studies, for reading the Scrip- 
tures, for Belf-examination, and other religious 
exercises. Tliis observance of system in every- 
thing connected with the new opinions, as 
well as in their college studies, gained for 
them the appellation of Methodists ; in allu- 
sion to the methodici , a class of physicians at 
Rome who practised only by theory. (Coigns, 
Be Mediczna.) 

In tbe mean time Wesley took orders in. the 
Established Church, and acted for a few months 
as assistant to his father, who was rector of 
Epworth, in Lincolnshire. After the death of 
the latter he was induced (1735^ in company 
with his brother Charles and two other friends, 
to accept an offer to go to Georgia, in North 
America, to preach the Gospel to the Indians. 
On his return to England in 1737, Wesley 
officiated in several'churches of the Establish- 
ment. But the higher ranks were offended at 
his declamatory mode of preaching ; and the 
churches in general were soon shut against 
him. It was his desire to be allowed to 
officiate in the pulpit of his native church. 
But the circumstances to which we have re- 
ferred threw his labours into a different, and 
ultimately an opposite, channel ; and in short, 
without having at first intended it, he became 
the founder of the most numerous class of 
Dissenters in Great Britain. 

Being thus virtually expelled from the 
Established Church, he preached in Dissenting 
chapels in London and other places where he 
could obtain admission. In course of time, 
and owing to the vast multitudes that crowded 
to listen to his ministrations, he adopted the 
expedient of preaching in the open air. He 
first formed his followers into a separate so- 
ciety in 1738, the year after his return from 
America, though he referred the establish- 
ment of Methodism to a prior date. Wesley, 
from this date, devoted his time and talents 
exclusively to the propagation of what he 
regarded the doctrines of the Gospel. His 
labours were chiefly confined to England ; but 
he also paid visits to Scotland and Ireland, 
in the former of which his success was incon- 
siderable. But while he confined his own 
labours to Great Britain and Ireland, he was 
not inattentive to the spiritual necessities of 
other countries, and, by means of a succes- 
sion of missionaries, propagated his doctrines 
in America and many of the West Indian 
islands. 

The success which attended bis missionary 
exertions was not gained without obloquy, par- 
ticularly in the United Kingdom. Owing to 
the liberality of the age, neither himself nor 
any of his missionaries were exposed to stripes 
and imprisonment ; but all of them met with 
great opposition, and some of them were beset 
with mobs, and sometimes dragged through the 
streets as raving enthusiasts and disturbers of 
tbe public peace. 

Finding his societies rapidly increasing and 
having been refused assistance from, the Esta- 
blished clergy, Wesley was induced to have 
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recourse to lay preachers ; an expedient which 
he was at first exceedingly averse to adopt, 
but which he afterwards found most efficient 
in promoting the triumph of his views. He 
was thus enabled to exercise superintendence 
over all his follower®; and greatly to extend tys 
sphere of action. 

Wesley denied the doctrine of election, 
though he admitted that certain persons and 
churches have been elected, and that great 
events have been foreordained; and differed 
from the system of Calvin in regard to the 
extent of the Atonement, which he main* 
tained was for all men ; and held that repent- 
ance preceded faith. (In addition to Wesley’s 
works, particularly his Bermans, see Benson’s 
Apology for the Methodists; and Myles’s 
Chronological History of the Methodists.) 
Wesley and his followers eanianued long after 
their separation from the Established Church 
to read the service of that church; nay, the 
practice was continued, in a few instances, after 
his death. 

The Methodists have adopted a system of 
discipline and government winch seems to par- 
take as much of presbytery as of any other 
polity. Of this system, which is veiy com- 
plicated, the following are the leading fea- 
tures : Each society or congregation is divided 
into smaller bodies, called classes, each class 
embracing from twelve to twenty persons, one 
of whom is styled the leader. Each society 
has also a body of men called stewards , whose 
office is similar to that of deacon in the 
Established Church. The duties of leaders— 
namely, visiting the sick and holding religious 
intercourse with the members belonging to 
their class — are, in many rospects, akin to 
those of lay-elders in the Presbyterian Church 
of Scotland. The leaders, stewards, and mini- 
ster meet once a week (and this is called a 
leaders' meeting), on the religious business of 
the society; and to account for the funds 
received from the members. 

A number of these societies united consti- 
tutes a circuit, while one of the ministers 
within the district is termed the superintendent. 
The ministers officiating in the circuit meet 
all the classes quarterly, and speak personally 
to each member. Those whose conduct is 
devoid of reproach receive a ticket, the chief 
use of which is to prevent imposture. After 
the conference with the classes another meet- 
ing (called a quarterly meeting) is held, con- 
sisting of all the ministers, leaders, and 
stewards in the circuit. On this occasion the 
stewards deliver their collections to a circuit 
steward ; and everything relating to secular 
matters is publicly settled. At this meeting, 
also, the candidates for the ministry are pro- 
posed ; and the stewards, after a definite 
period of service, are changed. 

From five to ten or fifteen of the circuits, 
according to their extent, form a district, the 
ministers in which meet annually ; the meeting 
being termed a district meeting. This as- 
sembly has authority ‘to try and suspend 
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ministers who are found immoral, erroneous 
in doctrine, or deficient in ability; to deride 
concerning the building of chapels ; to examine 
the demands from the circuits respecting the 
support of clergymen ; and to elect a represen- 
tative to attend and form a committee, four 
days before the meeting of the annual ooafer- 
ence, in order to prepare a ' draught of the 
stations for the ensuing year. The circuit 
stewards are present at this meeting during the 
settlement of all financial matters. The judg- 
ment of the assembly is conclusive until the 
meeting of the conference, to which an appeal 
is allowed in all cases. 

The conference, which is the supreme judica- 
tory, and whose decisions are final, consists, 
strictly speaking, only of a hundred of the 
senior itinerant preachers, in terms of a deed 
of declaration executed by Wesley and enrolled 
in chancery. In this deed the meeting is 
termed ‘the Conference of the people called 
Methodists.’ But the conference is generally 
composed of the preachers elected at the pre- 
vious district meetings to be their representa- 
tives, of the superintendents of the circuits, 
and of eveiy minister who chooses to attend ; 
all of them being allowed the same right of 
voting as the hundred, or legal conference. 
From this body all authority emanates ; and by 
them all regulations to be observed throughout 
the whole Methodist connection are framed. 
They appoint ministers to their respective 
stations. The results of their discussions are 
annually published after each meeting, under^ 
the title of Minutes of Conference, which em-* 
body the laws of the society. {General Rules 
of the Methodist Btcuty; Adam’s Ildigious 
World, vol. iii. pp. 113—1 19.) 

At the death of Wesley, in 1791, there w ere, 
in Great Britain and Ireland, about 300 iti- 
nerant preachers in connection with the new 
sect, and 1,000 local preachers — some of them, 
however, having very small con gregat ions — and 
80, 000 members. But the W eslcyan Methodists 
have established foreign stations in Australia, 
Van Diemen’s Land, &c. ; and so rapidly have 
they increased, that the number of Wesleyan 
Methodists in 1850, both at home and abroad, 
amounted to upwards of two millions; and the 
total number of preachers, regular and super- 
numerary, was 6,000. 

Various offshoots have taken place from 
the Wesleyan Methodists at various times ; 
among the most important of which may bo 
reckoned the followers of Whitfield, once the 
coadjutor, and afterwards the most powerful 
and eloquent opponent of Wesley, and sup- 
porter of Calvinism ; the Methodists of Lady 
Huntingdon’s connection, in whose chapels h<t- 
vice is performed according to the ritual of the 
church of England ; the Welsh Calvinistie Me- 
thodists ; the Primitive Methodists [ILvnti ns] ; 
the New Connexion Methodists; the Inde- 
pendent Methodists [ 1 NDEPKNDKNTs] , &»*. 

' Some of these sects, particularly the Whit- 
I field in ns, are nearly allied in government and 
discipline to the Independents. (In uddition 
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to the works already quoted, see Journal 
of John Wesley ; Lives of Wesley, by Coke, 
Moore, and Southey ; Nightingale’s Portraiture 
of Methodism,) 

The total number of places of worship be- 
longing to the Methodists of every class, and 
to isolated congregations of similar tenets, in 
England and 'Wales, amounted in 1851 to 
about 12,600. (Census.) 

Methyl. The hydrocarbon radical of me- 
thylic alcohol. It is a colourless inflammable 
gas burning with a luminous flame, and is ob- 
tained from its iodide by the action of zinc at 
a high temperature under pressure, as also by 
the electrolysis of acetate of potash. Its hy- 
dride is Marsh Gas. Its oxide or metkylic ether 
is gaseous at ordinary temperatures, but like 
its homologue, vinic or ethylic ether, it forms 
deflnite compounds with acids. The hydrated 
oxide of methyl , metkylic alcohol , woo(L spirit , 
or pyroxylic spirit, is one of the products 
of the destructive distillation of wood : after 
rectifi cation it is sent into commerce in a 
very impure state under the name of wood- 
naphtha. 

Methyl amine. Ammonia in which one 
atom of hydrogen is replaced by methyl. It 
ib an inflammable gas greatly resembling am- 
monia in its chemical character. It may be 
formed by the action of iodide of methyl upon 
ammonia, and subsequent distillation with pot- 
ash. 

Methylated Spirit. Alcohol mixed with 
one-tenth of its volume of wood spirit. By 
this admixture its solvent powers are not de- 
teriorated, and it may be used in the manu- 
facture of varnishes, and for many other 
applications in the arts, while the disagreeable 
flavour communicated by the wood spirit pre- 
vents its being employed as a substitute for 
gin, or other intoxicating liquors. The excise 
regulations permit the sale of this article free 
of duty, which is a great boon to many of the 
arts and manufactures. 

Methylene. A hydrocarbon composed of 
two atoms of carbon and two of hydrogen 
(C 2 H a ). 

Metis (Gr.). One of the small planets 
belonging to the group between Mars and 
Jupiter. [Asteroid ] 

Metoeci (Gr. p4toikoi, sojourners). The 
resident aliens, who formed a large class of 
the inhabitants of Athens. They were dis- 
tinguished from the few full citizens by many 
disabilities and burdens. They had no share 
in the administration of the state, and were 
precluded from the power of possessing landed 
estates. Each was compelled to purchase the 
protection which he received from the state by 
the payment of a small annual sum (perohuov ), : 
and to place himself under the guardianship | 
of a citizen (wpoordnis), who was his formal 
representative in the courtB of law. They j 
were generally engaged in mercantile and me- [ 
chanical business. 

Metonle Cycle (so called from Melon, its 
inventor, b. c. 432 ). A cycle of nineteen years, 
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or, more accurately, of 6,940 days; at the end 
of which time the new moons fall on the same 
days of the year, and the eclipses return in 
nearly the same order. The reason of this is, 
that in nineteen solar years there are 236 
lunatjons (with a difference of a few hours), 
and very nearly one complete revolution of 
the moon’s nodes. The cycle was corrected 
by Calippus. [Calippic Period ; Cycle.] 

Metonymy (QT.fxrruuvfda, change of name). 
In Rhetoric and Composition, a figure by which 
the name of an idea or thing is substituted 
for that of another, to which it has a certain 
relation. Thus, the effect is frequently sub- 
stituted for the cause — grey hairs stands for 
old age : the abstract for the concrete — * What 
doth gravity’ (i.c. the grave person) ‘out of 
his bed at midnight ? ’ — substance for quality, 
precedent for subsequent, &c. 

Metope (Gr. per6mi). In Architecture, 
the square space in the frieze between the 
triglyphs in the Doric order. It is either left 
plain or decorated, according to the taste of 
the architect In the most ancient examples of 
this order, the metopes were left quite open. 
[Architecture J 

Metoplon (Gr.). An ancient ointment con- 
taining galbanum, which was formerly called 
Mitopium. 

Metoposcopy (Gr. pirwirov, a forehead, 
and arKOTiico, / view). The art of divination by 
inspecting the forehead, treated of especially 
by the famous Cardanus. The signs of the 
forehead are chiefly its lines ; but moles and 
spots are also supposed to have their particular 
meaning. The fines are under the dominion 
of their several planets. 

Metre (Gr. fxirpov, measure). In the 
classical sense of the word, a subdivision of a 
verse. The Greeks measured some species of 
verses (the dactylic, choriambic, antispastic, 
Ionic, &c.) by considering each foot as a 
metre; in others (the iambic, trochaic, and 
anapaestic) each dipodia , or two feet* formed 
a metre. Thus, the dactylic hexameter (the 
heroic verse) contained six dactyls or spondees : 
the iambic, anapaestic, and trochaic trimeter , six 
of those feet respectively. A line is said to be 
acataUctic when the last syllable of the last 
foot is wanting; brachycat alec tic, when two 
syllables are cut off in the same way ; hyper - 
catalcctic , when there is one superfluous syllable. 
[Foot, in Prosody.] 

Metre. • The French unit of length. 
[Measures.] It is somewhat longer than 
an English yard, being, in fact, equal to 
39*37079 English inches. By an Act of Par- 
liament passed in 1864, the m&tre was ren- 
dered a legally valid measure throughout 
Great Britain and Ireland. 

Metric System. A system of weights 
and measures adopted first in France, and now 
slowly superseding the systems in use in other 
countries. 

The two most important points of this sys- 
tem are : firstly, that it is a decimal system, and 
secondly, that the units of length, superficies, 
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•ftlidity, sad bright, are all correlated* two 
data only being vied, the metre and the weight 
of a cube of water the aide of which is- the, 
yfoth part of a mhtre. 

The astern was suggested as long ago aa 
1528 by Jean Fernal, a* physician of Henry II. 
of France ; but the suggestion took a practical 
turn in 1790, when' 'Prince. Talleyrand distri- 
buted among the mtaflfbera of the Constituent 
Assembly of France a proposal, founded upon 
tne excessive diversity and confusion of the 
weights and measures then prevailing all over 
that country as now over our own, for the 
foundation of a new system upon the prin- 
ciple of a single and universal standard. 
(Report on Weights and Measures by John 
Quincy Adams, p. 49, Washington 1821.) 

A committee of the Academy of Sciences, 
consisting of five of the most eminent ma- 
thematicians of Europe — Borda, Lagrange, 
Laplace, Monge, and Condorcet — were sub- 
sequently appointed, under a decree of the 
Constituent Assembly, to report upon the 
selection of a natural standard; and the 
committee proposed in their report that the 
ten-millionth part of the quarter of the me- 
ridian of Paris should be taken as the standard 
unit of tinea] measure. 

Delambre and M4chain were appointed to 
measure an arc of the meridian between 
Dunkirk and Barcelona, as Cassini had been 
appointed in 1669. They ■ commenced their 
labours at the most agitated period of the 
French Revolution. At every station of 
their progress in the field-survey they were 
arrested by the suspicions and alarms of the 
people, who took them for spies or engineers 
of the invading enemieB of France. The 
result was a wonderful approximation to the 
tni3* length, and one in tne highest degree 
'creditable to the French astronomers and 
geometricians, who carried on their opera- 
tions, under every difficulty, and at the hazard 
of their lives, in the midst of the greatest 
political convulsion of modem times.* (Essay 
on the Yard , the Pendulum, and the Metre , 
by Sir John F. W. Herschel, p. 19, London 
1863.) 

By means of the arc of the meridian measured 
between Dunkirk and Barcelona, and of the arc 
measured in Peru, in 1736, by Bouguer and La 
Condamine, the length of the quarter of the 
meridian, or the distance from the pole to the 
equator, was calculated. This length was par- 
titioned into ten millions of equal parts, and 
one of these parts was taken for the unit of 
length, and called a mitre, from the Greek 
word fitrpov (a measure ). (Briot’s Arithmetic, 
translated by J. Spear, p. 152: Hardwicke, 
London 1863.) 

If the arc of the meridian be calculated from 
the result of French researches, the mitre itself 
is equal, in English measurement, to 39*37079 
inches; and, multiplying this length by ten 
million, the length of the quadrant of the 
meridian, when converted into feet, will be 
32,803,992 feet. Sir John Ilorschel estimates 
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the length of ' the quadrant txf the meridian at 
82^813,000 feet; so that, according. to his cal- 
eolation, thqri is. a difference between the 
French and the new estimate of the qua- 
drant of 4,006 feet, and therefore the French 
length of the quadrant is g^jth too short- 
and the mitre is £§gth of an inch less than 
the length of the ten-millionth part of 
quadrant. 

This error of $}*th of an inch in the deter- 
mination of the mitre, however, supposing it 
possible to establish it absolutely, does not 
make the metric system less complete or con- 
venient; it is more than counterbalanced by 
the extreme simplicity, symmetry, and con- 
venience of the system. Professor Bessel 
observed with respect to the mitre, that, in 
the measurement of a length between two 
points on the surface of the earth, there is 
no advantage at all in proving the relation of 
the measured distance to a quadrant of the 
meridian. (. Report of a Committee of the House 
of Commons on Weights and Measures, p. 109, 
1862.) Professor Miller of Cambridge, who 
quotes this remark, deems the error in the 
relation of the mitre to the quadrant of the 
meridian to be of no consequence; and he 
mentions another slight error in the metric 
system, discovered by recent research, rela- 
ting to the density of water, which he gives 
in the following words of Bessel (from the 
Pomtldre Vorlesungen, by Professor Bessel, 
published in 1848, soon after his death): — 

'The kilogramme (1,000 grammes) is not 
exactly the weight of a cubic decimitre of 
water. Many of the late weighings show 
that water at its maximum density has a 
different density from that which was assumed 
by the French philosophers who prepared the 
original standard of the kilogramme ; but no- 
body wishes to alter the value of the gramme 
on that account.’ 

Two important principles form the basis of 
the metric system : 1. That the unit of linear 
measure, applied to matter, in its three forms 
of extension — viz. length, breadth, and thickness 
— should be the standard of all measures of 
length, surface, and solidity. . 2. That the cubic 
contents* of the linear measure, in distilled 
water, at a temperature of great contraction, 
should furnish at once the standard weight and 
measure of capacity. 

Thus : 1. The unit of length was the mitre, 
as we have seen, the 10,000,000th part of a 
quadrant of the earth’s surface. 

From this we derive : 2. The unit of euncr- 
ficies — the are, a square d&am&tre. 3. The 
unit of capacity —^ the litre, a cubiovd&rim&tre. 
4. The unit of weight — the gramme, the weight 
of a cubic d6cim&tre of water. 

The following tables, compiled by Mr. 
Warren de la Rue, will show the beautiful 
simplicity of this system — a simplicity arising 
from the decimal system, the correlation of the 
different units, and the uniform nomenclature 
adopted for the subdivisions sad multiples of 
the units. 



METRIC SYSTEM 

Oompariton of Fro twi and Englith Moamrtt. 


XfcipA* | 


la Basil* 
InefiW 

la Eirtlkb Fast 
■ lglnabM 

la English Tarda 
■ 5 Fart 

laB^Jugnaiiom. 

laJBnclUh,1Kllai 
= 1J80 TardJ 

Millimetre « . • 

Oentlmdtre . 

DSdmdtee. • • 

Metre. • 

DGcamfttre .... 
Hectometre . • 

KilomStre. • 

Myiiomdtre . • 

0*08987 

0*89871 

8*98708 

89*87079 

898*70790 

8987*07900 

89870*79000 

898707*90000 

0*0082809 

0*0828090 

0*8280899 

8*2808992 

82*8089920 

828*0899200 

8280*8992000 

82808*9920000 

0*0010986 

0*0109363 

0*1093688 

1*0936881 

10*9368810 

109*3633100 

1093*6381000 

10986*8310000 

0-0005468 

0*0054682 

0*0646816 

0*5468165 

6*4681655 

64*6816550 

646*8165500 

6468*1656000 

0*0000006 

0*0000062 

0*0000621 

0*0006214* 

0*0062138 

0*0621882 

0*6218824 

6*2138244 

1 Inch=J-589954 CentimStree. 
1 Foot= 8*0479449 Dfeimdtree. 




1 Yard =0*91488348 M6tre. 

1 Mile =1*6093149 Kilometre. 

| Surface. | 


la EnfHah 
Square Fart 

In English Sqotn 
Tarda =9 Square 
Tmt 

In English Folaa 
=272*25 equara Fart 

In English Hood* 
a*10,l§0 Sq. Feat 

la Engllth Acre* 
=43.300 Sq.Fac* 

Gentian or square mfttre . 
Are, or 100 square mCtree. 
Hectare, or 10,000 square 
metres .... 

10*7642993 

1076*4299342 

107642*9934183 

1*1960333 

119*6033260 

11960*3326020 

0*0395383 

8*9538290 

895*8828959 

0*000988457 

0*098845724 

9*884572398 

teH 

1 Square Inch =6*45 18669 Square Centimetres. 

1 Square Foot =9*2899688 Square Dtoimdtres. 

1 Square Yard =0*836097 15 Square Metre or Centiare. 

1 Acre . . =0*404671021 Hectare. 

| Capacity. j 



la Cubic 
Indue 

Id Cubic Feet 
■ 1*738 
Cubic Inches 

In Pint* 
=54*051)23 
Cubic Inches 


In Bubal* = 
8G1U.= *118-19075 
Cubic Inches 


0*061027 

0*610271 

6*102705 

61*027052 

610*270515 

6102*705152 

61027*051619 

610270*515194 


0*001761 

0*017608 

0*176077 

1*760773 

17*607734 

176*077341 

1760*773414 

17607*734140 


0*000027512 

0*000275121 

0*002761208 

0*027512085 

0*275120846 

2*751208459 

27*512084594 

275*120845937 

1 Cubic Inch=16*3861759 Cubic Centimetres. 

1 Gallon 

1 Cubic Foot=28*3153119 Cubic D6cim8trea. 
=4*643457969 Litres. 

Weight. | 



la Enrllih 
Graina 

In Troy Oi«. 
<=460 Grain* 

In A*d Lb*. 
=7,000 Grain* 

In Ctrl*. =11S I.b*. 
=784,000 Grain* 

Ton* =vO Cats. 
=1080.030 Grain* 

Milligramme . • . 

Centigramme. . • 

1 ’Ocigramme . . . 

Gramme. . . ■ 

Decagramme . 
Hectogramme 

Kilogramme . . • 

Myriogrammo 


0*015432 

0*154323 

1*543235 

15*432349 

164*328488 

1548*234880 

15432*348800 

154323*488000 

0*000032 

0*000322 

0*003215 

0*032151 

0*321507 

8 215073 
32*150727 
821*507267 

0*0000022 
0*0000220 
0*0002205 
0*0022046 
0*0220462 
0*2204621 
2*2046213 
22 0462126 

0*00000002 

0*00010020 

0*00000197 

0*00001968 

0*00019684 

0*00190841 

0*01968412 

0*19684118 

0*000000001 

0*000000010 

0*000000098 

6*000000984 

0*000009842 

0*000098421 

0*000984206 

0*009842959 


1 Grain =0 064798950 Gramme. 

1 Pound A voirdupols= 0*45859265 Kilogramme. 


1 Troy Ouncc=31 *103496 Grammes. 
1 Cwt.= 50*80237089 Kilogrammes. 


Such is the system which after much oppo- 
sition was finally introduced into France by 
King Louis Philippe, and which sooner or later 
must probably become universal. In England 
it is already extensively used by scientific men, 
and in 1864 an Act was passed legalising its 
use in this country. The Act, however, is 
merely a permissive one. 

The metric system of weights and measures 
has been adopted, not only by France, but 
in Italy (except the portion under pontifical 
government), Spain, Portugal, Greece, Belgium, 
end Holland ; it has been partially received in 
Hen mark and Switzerland, which adopts the 
hult'-kilograinnic ns the pound. The majority 
Voi.. II. 5Hi 


of the states composing the Zothxrcin , or 
Customs League, in Germany, have expressed 
their approval of the metric system. The half- 
kilogramme hue been introduced into all great 
mercantile operations in Austria. 

At the International Statistical Congress, 
held at Berlin in September 1863, thirty- 
three nations of Europe and America were 
represented by statistical delegates, and the 
congress agreed to the following fundamental 
resolution on weights and measures : 1 The 
adoption of the same measure in international 
commerce is of thf h ighest'im portnn co . The 
metric system appeurs to the congress to 
bo the most convenient of all the measures 
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METRONOME 

could be recommended for international 
measures.* 

A commission of the Imperial Academy of 
Sciences in Si. Petersburg has recommended 
that such alterations 'should be made in Russian 
weights and measures as would put them in 
conformity with the metric system of Prance. 
Dr. Kupfler, a delegate from the Russian 
government, has declared that Russia would 
recpmmend the adoption of the pure metric 
system if Great Britain would take the lead. 

4 We wish England/ said Dr. Kupfler, 4 to 
take the lead. England is a country of prior 
civilisation. Let England do it, and we are 
sure to follow/ 

In the United States of America a committee 
has been appointed by congress to consider the 
subject of metric weights and measures ; and 
the system has been adopted in Mexico, Chili, 
Peru, New Granada, Ecuador (to commence 
in 1866), Bolivia, •Venezuela^ajja French and 
Dutch Guiana. . For more information on this 
system, Mr. Dowling’s Tables (Lockwood & Co.) 
should be consulted: the prefaces contain much 
valuable information. 

Metronome. In Music, an instrument 
invented by Maelzel, and used to measure time, 
and to indicate the velocity with which a com- 
position ought to be played. It has a small 
pendulum, which, being set in motion by clock- 
work, beats, audibly, a certain number of times 
in a minute ; and this number may be altered 
by moving a sliding weight, and adjusted to 
varying degrees of quickness or slowness as 
required. It is now customary to mark, at the 
beginning of a piece of music, the number of 
beats per minute intended by the composer; 

thus | 60 means that when the metronome is 

adjusted to 60 it will beat the time of minims 
for that piece, giving 60 minims in a minute. 

Metropolis (Gr. the mother city). 1. A 
parent state from which colonies have sprung ; 
in which sense the word is uniformly employed 
by ancient Greek writers, 2. The chief city 
of a province in the later ages of the Roman 
empire. The Christian church havingadopted 
the secular division of the Roman empire into 
provinces, the episcopal seat established in 
every such city, and the bishop of it himself, 
were termed metropolitan. In modern usage, 
the word is applied to denote the chief or 
capital city of an independent state. 

Metropolitan. In Ecclesiastical History, 
a title applied to the prelate who presides 
over the other bishops in a province. The 
establishment of metropolitans took place at 
the end of the third century, and was con- 
firmed by the council of Nice. 

Metrosideroa (Gr. pijrpa, the heart of a i 
tire , and o-lbrjpos, iron). Of this extensive | 
Myrtaeoous genus, one or two New Zealand 
species arc remarkable for their hard close- 
prained timber. That of th^TRata, M. robust a, 
is used for shipbuilding, and by tho natives 
for making war clubs, paddles, Ac. ; that of 
the Kawa, M. tommtosrr, called Firctrco by the 
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colonists on account of the brilliancy of its 
flowers, is used for similar purposes ; and that 
of the Aka, M. scandens, is called New Zealand 
Lignum Vitse, on account of its hardness. 

Mexican Ckil& A remarkable expanse of 
nearly enclosed ocean, which occupies, with the 
Caribbean Sea and the West Indian Islands, 
an area of more than two millions of square 
miles, shut in by the two Americas to the north 
and south, by Central America to the west, and 
almost enclosed by the long range of the Antilles 
towards the Atlantic. Its waters, which vary 
in depth from 600 to 1,000 fathoms, are very 
warm ; and from it issues a remarkably warm, 
rapid, and important marine current, whose 
exact cause and origin cannot easily be traced. 

The gulf of Mexico is the northernmost and 
innermost portion of this great sea. Enclosed 
on the north and west from the southern 
extremity of the peninsula of Florida to the 
extremity of the remarkable peninsula of 
Yucatan, and partly Bhut in by the western 
extremity of Cuba, it is reached by only two 
narrow openings, one communicating with the 
Caribbean Sea and the other with the Atlantic. 
The Bahama banks almost prevent access in 
the latter direction. 

Although this gulf lies between 20° and 30° 
north of the equator, the oceanic warmth equator 
not only passes through it, but there attains its 
maximum temperature, the heat of the water 
being there estimated at 88 J°, although it is not 
more than 80° at the equator, off the coast of 
Africa, near the hottest parts of that continent, 
and nowhere across the Atlantic rises above 
84°. The hottest water of the Atlantic is, 
therefore, always in this sea— a fact which 
greatly influences the climate of America, and 
ultimately that of England. [Gulf Stream.] 

Mezereon (Pers. Madzaryoun). The com- 
mon name of the Daphne Mezcreum. 

Mezzanine (Ital. mezzano, middle). In 
Architecture, a story of small height intro- 
duced between two higher ones. 

Mezzo Rilievo (Ital.). A term applied 
in Sculpture to the decoration executed in a 
middle style of relief, i.e. distinct from either 
the basso rilievo or the alto rilievo. The 
figures on the shaft of the Trajan’s column, 
or on the column of the Place Vendome, are 
examples of this style of sculpture. [Relief.] 

Mezzo Soprano (Ital.). In Music, a 
low soprano. 

Mezzo tin to (Ital. half-tinted). A method 
of engraving on copper in which a burr is 
raised all over the plate, and subsequently 
scraped away in the parts that are intended to 
be left light. The modem engravers usually 
etch their plates before raising this kind of 
burr, which enables them to execute the 
work more rapidly, but leas picturesquely, 
than in the old style. 

This method of mezzotinto engraving was 
invented by Ludwig von Siegen in 1642. 
[Eng n a viva. ] 

Ml. The French and Italian name for the 
noto corresponding to our E. 
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Btiargyrlta. A sulphide of antimony and also in all places where an aria of elevation 
■her Sound at Bra-Msdarf in Saxony* has brought up granite or porphy rit ic rode* 

Wnamn (Gr. from fuabm, l mfeety In- The western extremity of all the Brituh Islands* 
foctious or contagions matter. The term is gene- the western coast of France, and of the Iberian 
rally applied, under the name of marsh miasma peninsula, and the 'flank* of the principal 
(malaria of the Italians), to the infections mountain fhain*, axe the localities of 

emanations from marshy lands and stagnant these rocks in Europe. [Gneiss.] 
waters, which are peculiarly characterised by BUoaoeous Xron-ore. The name given 
producing various forms of intermittent and to those kinds of Haematite or Bed Icon-ore 
remittent fevers. [Milabt a.] which possess a micaceous structure. 

BCloa (Lat.). A term under which are com- BUeado. [Tycoon.] 
prised several varieties of a mineral generally Mftoliaalf 8t, Order o& A French order 
found in thin elastic laminae, with a glistening of knighthood, instituted by Louis XI. in 1469, 
lustre, and of various colours and degrees of in honour of St. Michael, the supposed ancient 
transparency. It is one of the constituents of protector of France. It was for some time 
granite. ... after its institution in high repute ; but under 

The micas have been divided into three Catherine of Medicis, who lavished it indiscri- 
groups: viz. Muscovite, Phlogopite, and Biotite. minately, it came to be held of no account. 

The Muscovites , which are confined to granite MAchaellte. A white, fibrous, and pearly 
and other igneous rocks, are biaxial, and gene- variety of Opal found in the island of St. 
rally contain potash or lithia, and a small .Michael, in the Azores. 

quantity of magnesia. The Phlogopitcs are Klobaelmas. The feast of St. Michael 
also biaxial, though in a less degree than the the Archangel. It falls on the 29th of Sep- 
Muscovites : they are found only in granular tember, and is supposed to have been esta- 
limestone and serpentine, and contain magnesia, blished towards the close of the fifth century ; 
and often only a small quantity of alkali. Bio- Brady says in 487. In England, Michaelmas 
titc or Magnesia Mica is uniaxial, and contains is one of the regular periods for settling rents, 
large quantities* of oxide of iron, magnesia, and Kichelia (after Pietro Antonio Micheli, 
potash. ' a Florentine botanist of the eighteenth cen- 

The Micas are chiefly composed of silica, tury). A genus of Magnoliacc<B, consisting of 
alumina, magnesia, potash, lithia, and some large trees belonging to India and the Eastern 
other bases. Archipelago, distinguished from Magnolia by 

In some parts of Siberia and elsewhere, its axillary flowers, and other peculiarities. M. 
Mica forms an article of trade, often known Champaca, the Chumpaka of the Hindus, and 
under the name of Muscovy glass. sacred to Vishnu, is commonly cultivated in 

Mloa Slate or BCloa Schist. A very India for the powerful fragrance of its flowers, 
abundant metamorphic rock — slaty, and essen- The root is bitter, and used medicinally, 
tially composed of mica and quartz. Mica BfUcrocline (Gr. piitpds, small , and k\Ivw, to 
sometimes forms the whole mass. Garnets incline ). A green and blue variety of Felspar, 
are sometimes embedded as crystals in it, and containing nearly equal quantities of potash 
form an integral part of the rock, which is and soda. 

then called garnet schist. Argillaceous matter Microcosm (Gr. piKpiKocpos, a little world). 
is occasionally mixed with the mass, which Man has been called so by some fanciful writers 
thus assumes a slaty appearance. on natural philosophy and metaphysics, by 

Mica slate, abounding in garnets, and often reason of a supposed correspondence between 
sprinkled with red patches produced by de- the different parts and qualities of his nature 
composition, and becoming syenitic from the and those of the universe, 
interspersion of hornblende, is prevalent upon BCicrocosmlc Salt. The ammonio-phos- 
the banks of the Tay and about Dunkeld in phate of soda ; it is obtained among the pro- 
Scotland ; but it is in Glen Tilt that the geo- ducts of the evaporation of urine, and was 
logist, both practical and theoretical, will find formerly used as a blowpipe flux, 
the most ample materials for the study of the BClorodaotylus (Gr. ftucpSs, and fabmiAos, 
association and junctions of this series of rocks, a digit). A name proposed by M. Geoffroy for 
In the immediate neighbourhood of Blair, the short-toed genus of wading birds called by 
the Tilt exhibits upon its banks a section of Illiger Dicholophus [which see], 
the rocks forming its bed ; and the micaceous BClcrodon (Gr. nuep6s t and d&ofc, a tooth). 
strata here and at the falls of the Bruar in- The name of a genus of extinct fishes, belong, 
cline nearly at the same augle to several points ing to the thick-toothed or PVcnodont family, in 
of the compass, giving a curious confusion and the Ichthyological system of Agassiz, 
interweavement to their assemblage. Mfterolostes (Gr. fwcp 6 1 , and Ai jffrjs, thief). 

The group of schistose rocks containing mica A genus of marsupial mammalia, found in the 
is large, and widely distributed wherever me- upper triassic bone bed at Stuttgardt, in Wur- 
tamorphic rocks are found. Such rocks may temburg, and near Aust, in Gloucestershire, 
belong to any geological period, but they have The minute crescent-shaped teeth of this animal 
been formed at a great depth beneath the sur- exhibit the nearest affinity to those of the 
face, and under enormous pressure. They are fossil Ftagiaulax of the Purbeck strata, which 
most usual in mountain districts, but abound was a small carnivorous marsupial, allied to 
516 lx.2 
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Thylacolea. Aj fkr m present knowledge 
affords date, the m icrdestss it the earliest re- 
presentative of the mammalian class in this 
planet. 

BKteroUto (Or. iuko6s, small, and M0os, 
stans). A name for the oolnmbate of Hme 
found at Chesterfield in Massachusetts. 

SCleroma tar (Or. /wtpdt, and p+rpor, mea- 
sure ). An instrument applied to telescopes 
and microscopes for measuring very small 
distances, or the diameters of objects which 
subtend very small angles. A great number 
of contrivances of various kinds, and depend- 
ing on different principles, have been em- 
ployed for this purpose; but it will be suffi- 
cient to give a general description of some of 
the most useful or remarkable ones. 

Wire Micrometer. — This instrument, when 
placed in the tube of a telescope, at the focus 
of the object-glass, presents the appearance 
represented in the annexed figure (fig. 1). A a 
is a spider's web line, or very fine wire fixed 
Fig. l. to the diaphragm ; and B b 
0 and C c are similar wires 

x' \ stretched across two forks, 

/ \ each connected with a milled - 

J \ head screw. By means of 

t 1* these screws the two wires, 

V y B b and C c, which are ex- 

/ actly parallel to each other, 

are movable in the direction 
perpendicular to A a ; and, in order that the 
wire A a may be placed in any direction rela- 
tively to the meridian, there is an adjusting 
screw, which works into an interior toothed 
wheel, and turns the apparatus round in its own 
plane perpendicular to the axis of the telescope. 

The method of using the micrometer is as 
follows : Suppose the object to be accomplished 
to be the measurement of the angle of position 
and distance of two very close stars ; the tele- 
scope being set and kept on the objects, the 
micrometer is turned by its adjusting screw 
until the 6pidcr line A a coincides with the 
line joining the two stars, or threads them both 
at the same moment. The milled heads of the 
screws, which carry the two movable wires, 
are then turned until B b bisects one of the 
two stars, and C c bisects the other. The 
observation is now completed, and it only re- 
mains to ascertain the position and distance 
indicated hy the micrometer. For the first of 
these purposes, the circumference of- the mi- 
crometer is divided into degrees and minutes, 
and read by two verniers : this reading gives 
the position of A a in respect of the horizontal 
and vertical planes, and consequently the angle 
of position of the two Btars. To find their 
distance, the head of the screw which carries 
one of the movable wires, for instance C c, is 
turned until C c coincides with B b ; and the 
number of revolutions, and parts of a revolution 
required to effect the coincidence, gives the 
distance of the stars when the value of the 
scale of the micrometer is known : that is to 
say, when the number of seconds of space 
which correspond to ono revolution of tho ' 
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screw is known. The screws must be mads 
with great accuracy, and their heads are usually 
divided into sixty equal parts, representing 
seconds. 

The value of the scale, or of a revolution of 
the screw, is obtained in the following manner: 
Set the two wires, B b and O c, apart to a 
certain number of revolutions, and place them 
in the direction of the meridian. Observe the 
transits of several stars* of known declination 
over the wires; then multiply each interval of 
seconds by 16, and by the cosine of the star's 
declination ; and, taking the mean, you have 
the seconds of space which correspond to a 
known number of revolutions of the screw. 
(See Appendix, by the Rev. R. Sheepshanks, 
to Professor de Morgan's Explanation of the 
Gnomonic Projection of the Sphere.) 

Circular Micrometer. — This instrument^ 
which differs entirely from the above, was first 
suggested by Boscovich, in the Lcipeic Acts for 
1740, and used by Lacaille in observing a 
comet in 1742 ; but seems afterwards to nave 
fallen into disuse, until it was revived by Dr. 
Olbers, about 1798. The principle may be 
explained as follows : If the field of a telescope 
be perfectly circular (which may be effected by 
means of a diaphragm turned m a lathe), and 
if its diameter be determined from observation, 
the paths of two celestial bodies across the 
field may be considered as two parallel chords, 
which are given in terms of a circle of known 
diameter. The differences of the times at 
which two stars arrive at the middle of their 
paths will be their ascensional differences; 
and the distance between the chords, which is 
readily computed from their lengths, gives the 
difference of the declinations of the two bodies. 

The most approved construction of the 
annular micrometer is that of Fraunhofer. 
It consists of a disc of parallel plate glass 
(fig. 2), having in its centre a round hole 
of about half an inch in dia- 
meter, to the edges of which a 
ring of steel is cemented and 
afterwards truly turned in a 
lathe. The disc being mounted 
in a brass tube, so that it may 
be accurately adjusted in the 
focus of the eye-picce, and 
applied to a telescope, the steel ring is alone 
visible, and appears as if suspended in the 
atmosphere, whence the instrument is called 
the suspended annular micrometer. The ad- 
vantage of this construction consists in the 
accuracy with which the moment of ingress or 
egress is determined, from the body being seen 
in tho field of view before it comes up to the 
edge of tho steel ring. The annulur micro- 
motor is conveniently used for comparing the 
place of a small star or a comet with that of 
a known star in nearly the same parallel of 
declination. (Astronomische Naehrichtrn, b. iv.) 

Divided Object-glass or Double Image 
Micrometer v — This instrument is formed by 
dividing the objeet-elnss of a tolcscopo or 
microscope into two halves, tho straight edges 
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being ground smooth, so that they may easily 
slide by one another. A double image of an 
object in the field of view is produced by the 
separation of the segments ; and, by bringing 
the opposite edges of the two images into 
contact, a measure of the diameter of the 
object is obtained in terms of the extent of the 
separation. From its being used to measure 
the diameter of the sun, this is usually called 
the hdiometer. [Heuometkr.] Instead of a 
divided object-glass, Ramsden preferred a di- 
vided lens in the eye-tube, which form of the 
instrument is called the dioptric micrometer. 
The double image micrometer was suggested 
by Roemer, about 1678 ; but first brought into 
use -by Bouguer, about 1748. 

Micrometer by Double Refraction . — The 
Abbe Rochon conceived the ingenious idea 
of applying the principle of double refrac- 
tion to micrometrical measurement. Con- 
ceive two prisms, ABC and BCD (fig. 3), 
formed of the same crystal, 
and so disposed that the 
face A B of the first is per- 
pendicular to the axis of 
the crystal, while, in the 
second, the axis is parallel to 
the line of the intersection 
of the two faces CB and C D, 
so that the axes of crystal- 
lisation of the two prisms are 
at right angles to each other. 
The prisms are placed in 
perfect contact, and cemented by mastic ; and 
together form a plate of which the opposite 


Fig. 3. 



tube towards O, the distance between the 
images will be increased; by sliding them 
towards the focus F, it will be diminished; 
and if placed exactly in the focus, the twd 
images will coincide. Let V denote the visual 
angle or apparent magnitude of the object, f 
the focal distance F O of the telescope, U the 
constant angle a T b depending on the prism, 
and D the distance F T : we shall then have 
the diameter of the image «/ tan Y, and the 
distance ab = D tan U. Now, if the appa- 
ratus be slid along the tube from T' to T, 
where the two imagee are in contact, then 
the diameter of the image will be equal to the 
distance a b ; and we have, consequently, f tan 
V- D tan U. Here the quantities/ and U are 
found by experiment ; whence V, the angular 
magnitude of the object* becomes known in 
terms of D. 

The prism micrometer, when constructed in 
the manner now described, has this important 
defect, that the extraordinary image is accom- 
panied by the prismatic colours, especially if the 
angle to be measured exceeds a few minutes ; 
and hence Rochon fonnd that he oonld not 
use it for measuring the diameters of the sun 
and moon. But this defect has been ingeniously 
remedied by M. Arago, by simply altering the 
arrangement of the apparatus, and giving the 
double prism a fixed position out of the tube 
and before the eye-glass. By this disposition 
two images are formed at the focus, the centres 
of which are fixed points, whose distance de- 
pends on the refracting power of the crystal ; 
and the contact of the images is produced by in- 


sides are parallel. Now, suppose a ray of j creasing or diminishing the magnifying power 
light M I to fall perpendicularly on the face of the eye-glass, instead of altering me posi 
a u . :«■ — :n - a : t nu r A. _ _ • m 


A B ; it will proceed through the prism A C B, 
in the same straight line 1 0, without being 
separated, because IO is parallel to the axis 
of the crystal. But when it arrives at O, and 
enters the second prism BCD, it will be 
separated into two: the ordinary ray will 
continue to follow the same direction I ON P, 
because, the refracting powers of the two 
prisms are the same; but the extraordinary 
ray will take a different direction 0 R (towards 
B D, if the crystal is attractive, as rock crystal ; 
but towards A C, if the crystal is repulsive, as 
Iceland spar), and, on emerging from the 
prism at R, will be refracted in the line R S. 
The angle P T 8 of the inclination of the two 
rays after their emergence from the prism is 
constant for the same crystal, and must be 
determined by experiment. 

Let us now conceive this apparatus to be 
placed in the tube of a telescope, of which 0 
(fig. 4) is the object-glass and F the focus, 
^ and the telescope 

A ’ directed upon a 

A distant object at 

- Br Bfrj ?* D (as a planet), 
V the diameter of 

which, in «, is to be measured. Suppose the 
double prism at T' : two images will be formed ; 
the ordinary image at a, and the extraordinary 
image at If* By sliding the prisms along the 
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tion of the prism. The magnifying power thus 
becomes the measure of the visual angle sub- 
tended by the diameter of the observed object. 

Various modifications of the three principles 
now explained have been proposed; for de- 
tails respecting which we refer to Brewster • 
Treatise on New Philosophical Instruments ; to 
the article * Micrometer,’ in the Encyclopedia 
Britannica, by the same anthor; and to Dr. 
Pearson's Introduction to Practical Astronomy. 
Other plans will be found described in Her- 
schel’s Outlines of Astronomy. 

The micrometer is an instrument of the 
utmost importance in astronomy, and one, in 
fact, to which that science is as much indebted 
as to the telescope itself. From a paper by 
Mr. Townley, in the Philosophical Transactions 
for 1667, it appears certain that a micrometer 
with a movable wire was first constructed by 
our countryman Gascoigpe about the year 
1640, and usedby him for measuring the dia- 
meters of the moon and some of tbs planets ; 
but as Gascoigne, who was killed in the civil ' 
wars in 1644, published no account of his in- 
vention, the instrument was entirely forgotten, 
and the merit of reinventing it* and bnr~ — 
it into general use, belongs to the Fi 
astronomer Asout, who published a description 
of it in 1667. Huygens, a few years previously, 
had contrived to measure the diameter of a 
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plane* by inserting in As tabs of s telescope, 
it the focus of the olgeet-glass and eyeglass, 
a slip of metal which covered exactly the image 
of the planet, and then deducing the diameter 
from the breadth of the slip, compared with 
the diameter of the field ; and Malrasia had 
employed for the same purpose a reticle or net* 
weak of fine silver wires, crossing each other 
at right angles, and dividing the field of the 
telescope into a number of equal squares. 
(For tne history of the invention and succes- 
sive improvements of the micrometer, see the 
notes by Mathien to Delambre’s Histoire de 
IJstronomse au 18ms SUcle, pp. 616 and 646.) 

Micrometer for the Microscope, and Methods 
of Measuring. — The . microscope micrometer 
may be made upon the same principles as the 
telescope micrometer. The instruments in 
use among microscopists are Jackson's macro * 
meter and the cobweb micrometer. The first j 
consists of a small glass plate, upon which 
lines are drawn equidistant from one another. 
This is inserted in thw eye-piece, and so ar- 
ranged that it may be moved across the field 
of visum by the aid of a screw. The value of 
each dxvhHon being aseestanud by pHadng 
objects of known d r m ens u ma, or lines data aft 
known distance* apart* in the Aid, the object 
to bo measured is carefaDy placed against the 
figsft d maa c n , and. the perikmu accurately ad- 
jonM by the screw. The number of drasioate 
to the width of the object may 
then be carefully lead o fit 

The cobweb micrometer was invented by 
Ramadan, and the principle of its action is pre- 
cisely the same as that of the wire micrometer. 
By turning the screw which approximates or 
separates the frames across which the cobweb 
threads are stretched, the slightest alteration of 
the lines can be estimated, and a difference even 
of of an inch rendered appreciable. 

Practically, however, there is some difficulty 
in obtaining measurements of very minute 
objects, by the use of micrometers of any kind, 
adapted to the eye-piece ; for unless the body 
of the microscope be very firm, in which case 
it will be inconveniently heavy, it is almost 
impossible to adjust the micrometer without a 
slight disturbance of the body, and this slight 
movement may cause a measurement veiy 
wide of the truth ; especially when the highest 
powers are used, for the value of each division 
of the micrometer becomes altered according to 
the power of the object-glass employed, and in 
the case of the high powers this value becomes 
enormously increased, and of course any error in 
the determination is increased in a correspond- 
ing degree. 

In practice, the following will be found the 
most successful method of measuring objects 
in the microscope. It was first proposed by 
Hr. Lister. The stage micrometer referred to 
is simply a slip of glass, upon which lines have 
ton ruled at the distance of ^ ^ ^or 
Ytffo of an inch apart. These stage micrometers 
are to be obtained of the opticians. The lines 
are scratched by a diamond point, attached to 
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a beautiful instrument, by which lines can be 
drawn at any distances apart with the greatest 
precision. M. Nobert has succeeded in draw- 
ing these lines so close to one another, that 
more than 160,000 would go in the space of 
a single inch; and the beautiful mechanism 
used for drawing these lines is so true, and 
the lines so clear,, that they may be used as ( 
test objects for ascertaining the defining power 
of object-glasses. 

In Mr. Listeria method of measuring, a 
camera lucida, or a neutral tint glass reflector, 
or a steel disc placed at an angle of 46°, must 
be adapted to the eye-piece, and the microscope 
placed horizontally, as in the position for draw- 
ing objects with the aid of the above instru- 
ments. In the field of the microscope is placed 
an ordinary stage micrometer, with the lines 
separated by thousandths of an inch, core being 
taken that the instrument is arranged at about 
ten inches from the paper; the lines, magni- 
fied by a quarter-inch object-glass, are care- 
fully traced with a sharp-pointed pencil ; the 
micrometer is then removed, and replaced by 
the object whose diameter is to be ascertained. 
The object is traced over the lines or upon 
anrrfh»r piece of paper, mail compared with the 
scale by the aid of compasses. The lines may 
be eng ra v e d upon a slate, and their valve af- 
fixed, so that any object may be at. once 
measured. Of course a different scale is re- 
quired for each power. Such scales may be 
made upon pieces of gummed paper, and one 
of them should be affixed to every microscopical 
drawing. In comparing the representation of 
the same object delineated by different observers, 
it will often be found that great confusion has 
arisen in consequence of the magnifying power 

certain el ; and an object stated by two different 
authorities to be magnified the same num- 
ber of times, is nevertheless represented much 
larger by one than by the other. This discre- 
pancy in most cases arises from the magnifying 
power of the glasses not having been accurately 
ascertained in the first instance. For further 
information on measuring objects in the mi- 
croscope, the reader is referred to the works of 
Quekett, Carpenter, or Beale. 

Microphone ( Gr. fwepis, and a voice). 
An instrument for increasing the intensity of 
low sounds, by communicating their vibrations 
to a more sonorous body, the sounds emitted 
by which arc thus rendered more audible. 

Mloropyle (Gr. twcp6s, and a gate). 
In Botany, a perforation through the skin of a 
seed, over against the apex of the nucleus. 

The hard envelopes of the ova of insects 
(Meissner) and many other animals also ex- 
hibit one or more openings or micropyles, 
through which the spermatozoa pass, and thus 
obtain access to the ovum. Tho micropylc is 
usually a funnel-shaped opening, exhibiting a 
great variety of markings in different species. 
(Allen Thompson’s article * Ovum ’ in Todd’s 
Cyclopaedia of Anatomy and Physiology, Sup- 
plement, p. 111.) 
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Microscope (Gr. puc pts, and cmfo, 1 
view). An optical instrument which enables 
us to see and examine objects which are too 
minute to be seen by the naked eye. Micro- 
scopes are single or compound, according to 
the nature of their construction; a single 
microscope being one through which, whether 
it consists of a single lens or a combination of 
lenses, the object is viewed directly ; while a 
compound microscope is one iiwwhich two or 
more lenses are so arranged that an enlarged 
image of the object formed by one of them is 
magnified by the second, or by the others, if 
there are more than two, and seen as if it were 
the object itself. 

Single or Simple Microscope . — This instru- 
ment is, for the most part, simply a lens or 
sphere of any transparent substance, which 
refracts the rays of light issuing from a small 
body placed in its focus, and gives them such 
a degree of convergent as is necessary for 
distinct vision. In order that the rayB of light 
issuing from the several points of a very small 
body may produce a sensible impression on the 
retina of the -eye, it is necessary that the object 
be brought very near the eye ; but when this 
is done, the rays coining from its different 
points are so divergent as to produce only a 
confused image. Now, if a convex lens be inter- 
posed between the object and the eye, and so 
placed that its distance from the object may be 
a little less than its focal distance, the diverging 
rays issuing from the object are refracted by 
the lens, and enter the eye placed behind it, 
either parallel, or so nearly parallel as to afford 
distinct vision. The object is then seen in the 
direction of the refracted rays, and at the 
distance at which it could be distinctly seen by 
the naked eye ; and consequently magnified in 
the ratio of the distance of distinct vision to 
the focal distance of the lens. This ratio is 
called the magnifying power of the lens ; hence, 
for single microscopes, the magnifying power 
is equal to the distance at which a small object 
can be seen distinctly by the naked eye, divided 
by the focal distance of the lens ; and, as the 
distance of distinct vision is constant (at least 
for the same individual), the magnifying power 
is inversely as the. focal distance. If we 
suppose the distance which limits distinct 
vision, in respect of minute objects, to be five 
inches (which is about the average for good 
eyes), and the focal distance of the lens to be 
one inch, the object will be magnified five times 
in linear dimensions, and twenty-five times in 
superficial. If the focal distance is one-tenth 
of f n inch, the magnifying power will be fifty 
in linear extent, and 2,500 in superficial 

A single microscope may be obtained very 
easily by piercing a small circular hole in a 
slip of metal, and introducing into it a drop of 
water, which will assume a spherical form on 
each side of the metal Or a small piece of 
glass may be placed upon a small circle of fine 
platinum wire, from which a piece projects as a 
sort of handle, and melted in the flameof a spirit 
lamp, when a minute bead will be obtained; 
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some of these are so uniform as to make ex- 
cellent simple lenses. The substance commonly 
used for microscopic lenses is plate glass ; but 
they are sometimes formed of rock crystal 
which is better. Flint glass, by reason of its 
great dispersive power, is unfitted for the 
purpose. The precious stones, as the garnet, 
ruby, sapphire, and diamond, have been pro- 
posed ; but the numerous and skilful attempts 
of Mr. Varley and Mr. Pritchard have proved 
that the advantages arising from the greater 
refractive power of those substances are more 
than counterbalanced by their colour, reflective 
power, double refraction, and heterogeneous 
structure. The crystalline lenses of minnows 
and other small fishes give a very perfect 
image of minute objects. 

When the object to be examined is of such 
magnitude as to subtend an angle of some 
degrees, the requisite distinctness cannot be 
given to its whole surface by an ordinary lens, 
in consequence of the confusion occasioned by 
the lateral rays ; unless, indeed, the rays are 
only permitted to enter the lens through a very 
small aperture, whereby the quantity of light 
is greatly diminished. In order to remedy 
this inconvenience, Dr. Wollaston contrived a 
form of lens, to which he gave the name of 
pertscopic lens. Its construction is as follows: 
two plano-convex lenses or hemispheres are 
ground to the same radius, and between their 
plane surfaces a thin plate of metal, with & 
circular aperture, is introduced. The aperture 
which appeared to give the moat distinct image 
was about one-fifth of die focal length in 
diameter; and, when the aperture well 
centred, the visible field was as much as 20° 
in diameter. A lens of this kind possesses the 
double advantage of having a very short focal 
distance, and very little Bphencal aberration. 
Dr. Wollaston's contrivance may, however, be 
improved upon in various ways ; for example, 
by filling np the central aperture with a cement 
of the same refractive power as the lenses, 
whereby the loss of light from the double 
number of surfaces is avoided ; or byjgrinding 
away the equatorial parts of a sphere of glass, 
so as to leave a deep groove ad round it, in 
the plane of a great circle perpendicular to the 
axis of vision, and filling the groove with opaque 
matter. This last construction is called the 
Coddington lens (from the name of its pro- 
poser) ; and when executed in garnet, and used 
in homogeneous light, it is considered by Sir 
David Brewster to be the most perfect of all 
lenses, either for single microsoopes, or the 
object-lenses of compound ones. 

In using a single lens as a magnifier, it is 
always necessary that the light pe made to 
pass through a very small aperture, in order 
that the object may be seen distinctly and 
without distortion. This necessity arises both 
from the spherical aberration and the dirom&tie 
dispersion of the light falling on the surface of 
the lens under an angle of considerable obli- 
quity ; and the consequence is that the c — 
cf light admitted to the eye is so mu 
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niched that the object cannot be clearly seen, with accuracy. Minors for the 

To remedy this inconvenience, Dr. Wollaston light and throwing it upon the object are 
proposed a combination of two lenses, called, in also necessary for many purposes, 
consequence, a microscopic doublet, the optical Compound Microscope . — The simplest 
part of which may be described as follows : of compound microscope is formed by the com- 
M bination of two converging lenses, whose axes 

are placed in the 
same straight 
line. The ar- 
rangement of the 
lenses, and the 
path of the* rays, 
will be readily 
understood from 

the annexed diagram (fig. 3). M N is the object- 
glass, which has a very Bhort focal distance, 
and PQ the eye-glass. A small object ab 
being placed before the object-glass, a little 
farther from it than the focus of parallel rays, 
a reversed and enlarged image af V will be 
formed at some distance behind MN. The 
lens P Q is placed at such a distance from M N 
that its principal focus iB in the line at ct V ; 
consequently the ray b of light from every point 
of the image a! V emerge nearly parallel from 
PQ, and to the eye at E the image ct V is 
magnified, as if it were a real object, into ct'W, 
and appears at a distance equal to the limits of 
distinct vision, which, as stated above, is about 
five inches. 

The magnifying power of this microscope, or 
the ratio of a' 1 If to ab, iB found as follows : 
In the first place, if we assume d to denote the 
distance of the first image ct bf from M N, and 
f the distance of a b from M N, or the focal 
distance of MN, we have this proportion, 
cth‘ : ablld if. In the second place, if / denote 
the limit of distinct vision, or distance of the 
second image a" b" from PQ, and/* the focal 
distance of P Q (or distance of ct 1/ from P Q), 
we shall also have ct* l/' l af 1/ ill ’.f. These 
two proportions, being multiplied together, give 

a"6" d'l 

which, therefore, is the magnifying power of 
the microscope. It thus appears that the 
magnifying power is inversely as the product 
of the focal distances of the two lenses, and 
directly as the distance between them. The 
magnifying power will therefore be increased 
bv increasing the distance between the object- 
glass and eye-glass ; but a limit is soon placed 
to this increase by the indistinctness of the 
image, and, in practice, it is not advisable to 
make the distance of a! it from M N more than 
from five to ten inches. Some of the best 
modern object-glasses, however, bear a tube 
of very great length without much loss of 
definition. The object-glass may be separated 
from the eye-piece by twenty inches or more. 
Suppose the focal distance of M N to be Jth of 
an inch, and the distance of a' If from M N to 
be fire inches, then ctkf will be twenty times 
greater than ab; and if the focal distance of 
P Q be half an inch, and the distance of u" b n 
from PQ be five inches, then d' If will be 


M and N (fig. 1) are two 
plano-convex lenses, whose 
focal lengths are in the ratio 
of 3 to 1, or nearly so, and 
placed one over the other, so 
that their plane, sides are 
towards the object. The 
adjustment of the distance 
between the lenses is best 
accomplished by trial ; and they must, accord- 
ingly, be mounted so that the distance can be 
varied at pleasure. AB is a diaphragm or 
stop for limiting the aperture. Though it does 
not appear that the stop was contemplated by 
Dr. Wollaston, who makes no mention of it, the 
performance of the microscope depends much 
on its nice adjustment. It is obvious that as 
each of the pencils of light from the extremities 
of the objfect is rendered eccentric by the stop, 
and made to pass through the two lenses on 
opposite sides of the common axis, they are 
affected by opposite errors, which, in some 
degree, serve to counteract each other. This 
doublet, when correctly made, is infinitely 
superior to any single lens, and will transmit 
a pencil of from 35° to 50° without any very 
sensible errors. The original description, by 
Dr. Wollaston, is given in the Phil. Trans, for 
1829. 

The above construction has been improved 
upon by substituting two plano-convex lenses 
for N in the doublet, the plane side of the one 
being in contact with the convex side of the 
other, and the stop being retained between 
them and the third. This combination is caljed 
a tripht ; and its advantage is, that the errors 
of the doublet are still further reduced by the 
greater approximation to the object, in con- 
sequence of which the refractions take place 
nearer the axis. 

Another form of doublet, proposed by Sir 
John Ilerschel, is represented in the annexed 
figure (2). It consists of a 
double convex lens, whose radii 
of curvature are as 1 to 6 ; and 
of a plano-concave, whoso focal 
length is to that of the other 
as 13 to 5, placed in contact 
with the flatter surface of the 
former, and having its concavity turned towards 
the object. Many other combinations have 
been proposed, but those which have now been 
described appear to be the most useful. 

When the magnifying power of the lens is 
considerable, and consequently its focal dis- 
tance very email, it requires to be placed at 
the proper distance from the object with great 
precision; and, as it cannot be held in the 
hand with sufficient steadiness for any length 
of tim«, it requires to be mounted in a frame 
having a rack and screw, by means of which 
its distance from the object can be adjusted 
o20 
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ten times greater than a! F, and, consequently, 
200 times greater than a b ; or the magnifying 
poorer is 200. 

The great defects of the microscope, when 
constructed in the manner now described, con- 
sist in the smallness of the field of view, and 


tion is obtained in glasses of very high magni" 
fying power whale the operation of making 
the lens is much simplified. 

During the last few years lenses of very 
high power have been produced. In 1840 
Messrs. Powell and Lealand succeeded in 
want of achromatism in the object-glass, in making a -j^th, magnifying about 1,000 dia- 
consequcnce of which the images a ' V and a 7 b ,f . meters; in I860, a Ath, magnifying more than 

r- i ii.. : j.:_ j* . i*' r n /> 


are fringed with the prismatic colours. For 
the sake of enlarging the field of view, a third 
lens, larger than either of the others, and 
called .the field-glass, is usually ihterposed 
between the image a' F and the object-glass. 

Of late years the compound microscope has 
been very much improved, and is now a most 
valuable form of instrument. It consists essen- 
tially of a tube about ten inches in length, at 


1,500 diameters ; and in October 1864, a ^th, 
magnifying between 2,000 and 8,000 diameters. 
Mr. Wenham, however, completed a Ath, which 
defined excellently, as early as June 1856. 
These very high powers are all excellent work- 
ing glasses, and by their use important facts 
have been discovered. The difficulty of mani- 
pulation, preparing specimens, and covering 
them with thin glass, &c n is of course much 


the upper end of which is placed the eye-piece, j increased, and no one should attempt to employ 
while to the lower the 1 these very high powers until he is quite familiar 
object-glass is fitted. The j with the use of lower ones. 
negative tye-ptece in- J Fonn of the Compound Microscope . — The 
vented by Huy pens for j form-* of the compound microscope now in use 
telescopes is the only , are very numerous. Almost every maker modi- 
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one in use for the micro 
scope, and is composed 
of two plano-convex 
lenses arranged as in 
Negative or Huygenian the figure. Hy this eye- 
i:.V e -piece^or Compoima pj eoe t ho iw agc pro- 


, ti. s the general shape of. the instrument and tlic 
a nngement of the adjusting apparatus in some 
particular. It is, therefore, impossible to describe 
the instruments even of the principal London 
makers, but it may be practically useful if the 
„ . , most important requisites of a good instrument 

duccd by the object-;;! ass, i are briefly enumerated. With reference to tho 
brought to a focus in the tube of the micro- I optical part, the inch object-glass should mag- 


scope, is remagnified and corrected before it 
reaches the eye of the observer. 

Ihe object-glass is the most important portion 
of the compound microscope ; and as its errors 
are multiplied by the magnifying power of the 
tyc-pieee, it is most important it should be 
made as perfect os possible. Thu principles 


nify not less than thirty diameters, and the 
quarter not less than 200, when the lowest or 
s haiU'*w eyepiece is applied. The field should 
be well bghted, and the lines of delicate objects 
submitted to examination should "be sharp and 
well defined; without coloured fringes when 

r ^ x * placed in the centre or at the circumference 

adopted m making object-glares were d’s- ! «>f tha field. The mirror should be large 
io\»*r*.d by Mr List* r and folk de?» ril'd at l ast two inches in diameter), one side 
him in the VhVosophu al Treaty i.oyii fo* * ---O. plane, tbo other concave; and it should be 
l>y the mu process hu was enabled to *.l ‘ ,ni i , adapted to the body of the microscope in 
large and prnetiy fiat field, iy whi<L k»0”v ,-'*h u manner, that the distance from the 
light was admitted wuhout sacrificing di^unct* ..:prt may be increased or diminished, while 
ness of definition. * t is also necessary that it should possess 

The xiiagnifung power o* the obj>et-g1 i ral n.ovcmeut, in order that very oblique 
may be made to vary by alt^mg tha* of *hr ' ■ s of light may be made to impinge upon 
eye-piece, or by increasing or dunmisbivg tbc ; the object. 

distance M worn the cye-piec*' and objt ci j With regard to the mechanical portion of 
Object-glasses are spoken of according t^thk.r ' i V oiuTtivcopr, the adjustments should work 
J p lg 5 focal length, as the inch , quae - 1 amoothly. and au object placed in the field for 
— _ ter, eighth, iwJfth, &c. ; but the J examination should not appear to move or 
fC L glasses of the same reputed focus j vibrate when the screws are turned. The body 

of different makers vary much in I should be provided with a joint, so that it may 
magnifying power. Tho inch with j be inclined or placed quite horizontally. The 



the low eye-piece should maguify 
about forty diameters, the quarter 
about 200, and so on. The best 
achromatic object-glasses consist 
of three lenses, each of which 
ArrBogMnent « compose* of a bi-conTcx and 
of Lewies in a plano-concave lens, made ot 
Achromatic glass of different degrees of re- 
Objeefc- glass, footing power. The arrange- 
ment is represented in the figure. Mr. Wen- 
ham makes the third or lowest glass single, 
and finda that upon this plan excellent defim- 
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stage should be at least three inches in length 
by two and a half in width , and there should 
be a distance of ut least an inch and a half 
from the centre of the opening in the stage, 
over which the slide is placed, to the upright 
body. The motion of the slide upon the stage, 
and all other movements and adjustments, 
should be smooth and even, without any ten- 
dency to a jerkingor irregular action. (Bea1o f s 
How to work with the Microscope, 3rd edition.) 
For cheap microscopes, perhaps the best mode 
of adjustment is that introduced by Mr. Ladd, 


MICROSCOPE 


who employ* a chain movement instead of the 1 
lack ana pinion usually adopted. ! 

The only other form of compound microscope 
which calls for notice here, is the hand or 
pocket microscope, which consists merely of 
the tube of the instrument with £he eye-piece 
and object-glass. To the lower extremity of 
the telescope tube is attached a very simple 
form .of stage, permitting the specimen to be 
enunined in every part The necessary focus- 
sing is performed by a screwing movement of 
the tubes which slide one within the other. The 
instrumentr is used like a telescope, and is most 
useful for field work. This microscope can be 
packed in a small case with all the necessary 
pipettes, glass slides, thin glass, dec. required 
for instituting microscopical examinations. It 
can be made very cheaply, and is particularly 
adapted for general use in schools. 

Ne cessary Apparatus . — Every microscope 
should be furnished with certain pieces of apr~ 
ratus ; in the larger microscopes many elat 
rate instruments are usually added, which, not 
tifeing absolutely necessary for all work, are not 
enumerated here. The essential things are 
as follows: A neutral tint glass reflector for 
dravring and measuring objects ; a diaphragm , 
to the under part of which is fitted a tube to 
receive an achromatic c&tidenser or polarising 
apparatus ; a bulls-eye condenser ; one shallow 
eye-piece and two object-glasses, a low one 
magnifying from twenty to forty diameters , 
and a quarter of an inch which magnifies at 
least 180 diameters ; a stags micrometer , a 
Maltwood’s fender , and an animalcule cage 
should also fo supplied. 

These instruments should be conveniently 
packed in the case with the microscope. The 
polarising apparatus and the achromatic con- 
denser are not absolutely necessary for a 
beginner, and can be purchased afterwards. 
The cost of a students microscope without 
these last instruments, but including the other 
apparatus mentioned, in a well-made case, 
should not be more than six pounds ; and if 
the microBCope be mounted upon a cast-iron 
foot, instead of a brass one, it may be obtained 
for about a pound less, without its practical 
utility being in any way impaired. 

Of examining and preparing Microscopical 
Specimens . — This is one of the most important 
matters connected with microscopical enquiry, 
for the appearances of an object vary greatly ac- 
cording to the manner in which it is illuminated 
and the refractive power of the medium 
which it is immersed. 

If peculiarities in the surface of an object 
only are to be examined, the light may be 
thrown down upon it by the aid of an ordinary 
condensing lens, or perhaps the ordinary dif- 
fused daylight or lamplight may be sufficient. 
An object looked at in this way is said to be 
examined by reflected light . Objects examined 
by reflected light may be opaque or trans- 
parent; but if we desire to ascertain the in- 
ternal arrangement of a texture, the object is so 
arranged that light maj pass through it The 
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direct rays of a lamp or ordinary daylight may 
be employed, or if a s tr onger light be required, 
it may be obtained by bringing the rays to a 
focus upon the object by the aad of a concave 
mirror, or by a lens or system of lenses, as in 
the various forms of condensers fitted' on to 
the microscope beneath the stage. 

With regard to the media m which micro- 
scopic objects may be examined. The object 
may be mounted ary, being surrounded by sir 
alone, or it may be immersed in water, serum, 
the freelr vitreous .humour from the eye of an 
ox or sheep, or in media which refract the 
light more highly, such as syrup or glycerine, 
ou, turpentine, or Canada balsam. Glycerine 
and syrup, have the advantage over the latter 
fluids, because, being misciUe with water in 
all proportions, moist specimens may be im- 
mersed at Once, and after time has been allowed 
for them to become fully saturated, they are 
ready for examination. All fruits and vege- 
tables preserved in syrup will furnish the 
student with beautiful microscopic specimens. 
Objects to be mounted in tiu-pentine, oil, or bal- 
sam must be dried first, or if moist subjected to 
a long and somewhat difficult process, by which 
the water is first expelled, ana its place at last 
taken by the highly refracting fluid. Hard dry 
objects, such &b hair, horn, nails, shells, bone, 
the hard coriaceous coverings of insects, and 
the dry parts of vegetables, may be mounted in 
these highly refracting fluids. Dr. Beale has 
recently introduced a new and uniform me- 
thod of preparation adapted to objects of 
every kina. The preservative medium which 
he usually employs is the strongest glycerine 
made by Price and Company. (How to work 
with the Mierosoope.) 

Reflecting Microscope , . — The principle of the 
reflecting microscope 
is very simple, and ***' * 

easily conceived. Sup- ^ 

pose M N (fig. 6) to I 
be a concave speeu- * *~ 

lum, and & small ob- 
ject to be placed before it at /. A reflected 
image of the object will be formed at F, where 
the rays issuing from each point of the object 
intersect each other, and magnified in the pro- 
portion of FM to/M. If the image at F is 
viewed with the naked eye, the instrument is a 
single reflecting microscope ; but if the image 
is viewed through a refracting lens PQ (or a 
combination of lenses forming an eye-piece), by 
which the rays are made to converge towards 
the eye at E, it becomes a compound reflecting 
microscope. 

The reflecting microscope was first proposed 
by Sir Isaac Newton in the form now described ; 
but, on account of the impracticability of illumi- 
nating the object, it was long disused. It has, 
however, been recently revived, under a modi- • 
fled form, by Professor Amici of Modena, who 
places the object outside the tube of the micro- 
scope, below the line N F ; and, in order that 
an image may be formed in the speculum, the 
rays issuing from the object fall upon a small 
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plane minor placed at/, inclined to the axis of 
the speculum in an angle of 46°, whereby they 
are thrown upon the speculum in' the same 
manner as if the object itself were placed at/. 
By this means the object can be illuminated 
with perfect facility. The concave speculum 
M N is ground into an ellipsoidal surface ; the 
diagonal mirror is placed at the nearest focus 
/, and the image is consequently formed at the 
other focus F. The image at F is viewed with 
a single or doable eye-piece, as in other micro- 



concentrated upon the object a b placed in its 
focus. The object, being thus strongly illumi- 
nated, is placed before a second lens PQ(a 
little before the principal focus), by which the 
rays are rendered still more convergent, and 
produce a magnified image of the object upon 
a screen suitably placed at a distance of some 
feet behind the lens. The object is here sup- 
posed to be transparent ; if opaque, the light 
must be thrown upon it in such a*manner as 
to be reflected by it to P Q. The mirror and 
lens M N are placed in the hole of a window 
shutter in a darkened room ; and the mirror 
must be movable, in order that the sun’s rays 
may always fall upon it under a proper angle 
to be reflected to the lenses. But the solar 
microscope iB now almost entirely superseded 
by the oxyhydrogen microscope ; so called be- 
cause the illumination, instead of being pro- 
duced by the sun’s rays, is produced by burn- 
ing a small piece of lime or marble in a stream 
of, <*ry hydrogen gas. In this case the plane 
mirror (' T > becomes unnecessary ; and instead 
of the lens M N a concave speculum iB em- 
ployed, in front of which the ball of lime is 
placed, and an intense light thus thrown upon 
the object a b , the rays from which are brought 
to foci upon the screen by the lens P Q. For 
toll details respecting the management of this 
apparatus, which forms a very popular exhi- 
bition, the reader is referred to Goring and 
Pritchard’s Micrograpkia. Very perfect axyhy- 
drogen lanterns with achromatic lenses are now 
made, which are exceedingly valuable for class 
teaching. Photographs may be taken of the 
most delicate objects, and the negatives tints i 
obtained remagnified in this instrument with I 
the best results. In this way the structore of 
the most beautiful and minute objects may be 
rendered evident to a large number of people. 
Mr. How, of Foster Lane, and Mr. Hsfhley, of 
Green Street, Leicester Square, have (nought 
this plan of illustration to great perfection. 
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For deecriptione of the various kinds of 
microscopes, see Brewster's Treatise on New 
Philosophical Instruments; Encyclopedia Bri- 
tannica , art. 4 Microscope;’ Todd’s Cyclopaedia, 
sit. 4 Microscope ; ’ Micrograpkia Dictionary; 
Quekett On the Microscope ; Carpenter, The 
Microscope and ite Bevdatione ; Beale, Horn to 
work with the Microsoope, and The Microscope 
in Medicine . 

Middle Agee. A term usually employed 
to denote, somewhat vaguely, a space of several 
centuries in European annals, intervening be- 
tween what are called the ancient and modern 
periods of history. The centuries between 
the ninth or tenth and the end of the fif- 
teenth after Christ are generally comprehended 
under this loose denomination. In his work 
on the Middle Agee t Hallam has assumed as 
hie period of commencement the conquest of 
Gaul by the Franks, about i.n. 600; and, 
for bis conclusion, the invasion of Italy by 
Charles VHI., about 1600. With reference to 
the afl&irs of the Greeks and their Oriental 
neighbours, he places, as the most efenvenftnt 
limit between ancient and modern history, the 
era of Mohammed. 

Middle Booene. The subdivisions of the 
middle Eocene in the English series are al- 
together different from those met with in 
France, where the deposits are richest in fossils 
and most characteristic. The following sub- 
division will enable the reader to understand 


this. The details will be found under various 
headings. 

London and Hampshire Paris Basin 


Barton day* 


Sables 

Moyena 

Oaloaive 
grassier sail 
glanoonifl A 


Upper flags 


V Greenish 

Lite ooqnlUleTB and glmoonto 


It is chiefly if not entirely the middle and 
lower part of the great Eocene series that con- 
tains the Nnotuirno Fosuanom, spread over 
a large part of the western world ; and perhaps 
the most distinct and important of any beds of 
the Tbbtiabt Pxzbod [which see]. The Clai- 
borne beds of the state of Alabama in North 
America are also the equivalents of our Braok- 
lesham beds, and contain many interesting 
fossils. Part of the basin of the !Danube, with 
the lignite of Hungary and beds of true coal, 
occupy a similar position, although the Vienna 
basin is, in fact, of the middle tertiary or 
miooene period. Much of the brown coal of 
other parts of Germany belongs to tills or 
the immediately overlying divirion of * the tar- 
tiariee. [Eogbnb.] 

Middle* latfttBde fistUaf. In Naviga- 
tion, a method of converting the departure 
(or distance on the parallel) into difference of 
longitude, and the difference of longitude into 
departure, whan the ship’s course ie oblique to 
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the meridian. It is founded on this principle, 
which, however, is only approximately true in 
any case, and not even approximately .in high 
•latitudes, when there is also considerable dif- 
ference between the latitudes left and arrived 
at ; namely, that the departure may be accounted 
an arc of a parallel of latitude midway between 
the two extreme latitudes. Hence this rule : — 

. , , departure 

co6miiUt - duress: 

(Jeans’ Navigation , part ii.) 

Middle Sail. In Architecture, the rail of 
a door level with the hand, on which the lock 
is generally fixed. 

Middle Term of a Categorical Syllo- 
gism. In Logic, that term with which the 
two extremes of the conclusion are separately 
compared. [Syllogism.] 

Mlddletonftte. A fossil resin found at the 
Middleton collieries near Leeds. 

Midsliipmazft. In the Navy, the step next 
above naval cadet. At nineteen years of age, 
if he have served five years, the midshipman 
passes an examination in seamanship, and 
another in navigation, when he becomes eli- 
gible for a lieutenant’s commission, although 
he usually has to serve for some time as sub- 
lieutenant before obtaining it. 

Midships. The middle of the ship, with 
reference to length or breadth. It is more 
commonly written amidships. 

Mlemite. A variety of Rhomb Spar of a 
green colour, from Miemo, in Tuscany. 

Mieslte. A brown variety of Pyromor- 
phite, from Mies in Bohemia. 

Mignonette (Fr.). A favourite garden 
flower, belonging to the same family as the 
Weld, and known in science under the name of 
Beseda odorata. ' 

Migration (Lat. migration This word is 
used in Zoology to signify the transit of a 
species of animals from one locality or latitude 
to another. The passage is usually to and fro 
between a temperate and a cold climate, or a 
temperate and a warm climate ; and this perio- 
dical change of abode is most general m the 
arctic species of animals, and least prevalent in 
the tropical species. The moBt remarkable, 
rapid, and extensive migrations are performed 
by birds, owing (o their ability to maintain 
along and rapid flight through a medium which 
offers the least opposition to their progress. 
The inequalities and alternations of land and 
water upon the surface of the earth, and the 
presence of enemies and ether dangers, would 
appear to form insurmountable obstacles to any 
general or extensive migration of quadrupeds ; 
yet the musk-ox, the rein-deer, the arctic fox, 
&c., arc driven southward by the rigours of the 
polar winter, and return to the extreme latitudes 
in the summer season. Less regular, but not 
less general migrations, take place among the 
quadrupeds winch range the tropical continents 
ui seasons of unusual drought. Vast herds of 
oxen, goaded by thirst* are thus impelled over 
the South American Pampas in quest of water. 
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The valleys of the warmer parts of Africa are 
occasionally traversed by hosts of quadrupeds, 
migrating under the same stimulus. Lions and 
other carnivora have on these occasions been 
seen absolutely hemmed in by antelopes, gnus, 
and other herbivorous species which constitute 
their prey. The Scandinavian Lemming, how- 
ever, is the species of quadruped most remark- 
able for its migration. But the migratory periods 
are not regular ; nor are the immense bodies 
that travel in a given direction ever known 
to return. In this respect their migration 
resembles rather that of the locusts among 
insects than the true and regular migration 
of birds, which appears to be influenced 
mainly by the necessity 6f providing sufficient 
food for their young, and by the temporary 
continuance of such food in the climates beat 
suited for propagation. 

The ai-ctic and northern seas, which teem 
with life during the long nnbroken day that 
constitutes the summer season of such lati- 
tudes, are resorted to by numerous aquatic 
birds during the breeding season ; and these 
birds regularly migrate southward when the 
severities of winter set in. In temperate lati- 
tudes, as those of England, certain spring and 
summer months are peculiarly favourable to the 
production of insects in their different stages ; 
and our island is accordingly frequented by 
many insectivorous birds, which leave warmer 
latitudes during these months to breed and 
rear their young with nv. As a general rule, 
it may be stated that birds migrate south- 
ward in the northern hemisphere- for food 
principally; but that they migrate northward 
both to feed and breed. The most remarkable 
summer immigrants that visit England from 
the south, and breed in this island, are tho 
swifts, swallows, cuckoo, nightingale, and many 
other insectivorous Passerine birds ; and it is 
remarkable that the males of the song birds 
always precede the other sex in their vernal 
flight. 

Mikado. [Tycoon.] 

Mildew (in Ger. mehlthau, rust on com). 
This term is generally applied to a parti- 
cular mouldy appearance on the leaves of 
plants, produced by innumerable minute 
fungi, which, if not checked in their growth, 
occasion the dtcay and death of thu parts 
on which they uiuvv, and sometimes of the 
i entire plant. It is common on wheat, and on 
the hop ; and in gardens on the leaves of the 
peach, the nectarine, and other fruit trePB. 
The causes favourable to the production of 
mildew are a rich soil and a moist atmosphere, 
without a free circulation of air or sunshine ; 
or sometimes an excessive dryness, which 
checks tho action of the natural functions 
of the vegetable organs. In agriculture, this 
parasitical disease is generauy considered 
, irremediable ; but in gardening, it may be 
checked by the application of sulphur in the 
form of powder to the leaves covered by the 
fungi, this being found to destroy them without 
greatly injuring tho leaf. 
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(Lat. mille passuum, . a thousand 
paces}. The Roman pace being 5 feet, and 
a Roman foot being equal to 11*62 modern 
English indies, it follows that the ancient 
Roman mile was equivalent to 1,614 English 
yards, or very nearly ll*12ths of an English 
statute mile. 

The English statute mile was defined (inci- 
dentally, it would seem) by an Act passed in 
the 35tn year of the reign of Queen Elizabeth, 
by which persons were forbidden to build 
within three miles of London ; 'and the mile 
was declared to be 8 furlongs of 40 perches of 
16$ feet each. The statute mile is, therefore, 
1,760 yards, or 6,280 feet. [Measures.] 

The mile is used as an itinerary measure in 
almost all countries of Europe, particularly 
those whiclj were formerly under the sway of 
the Romans; but it is very difficult to con- 
jecture the causes which have given rise to 
great diversity of its values. It has been 
supposed that in some countries the Roman 
mile was confounded with the ancient Celtic 
league. 

The following table, given on the authority 
of Kelly’s Cambist , shows the length of the 
modern mile, and also the league, of various 
countries, and their relation to the English 
statute mile : — 


Modern Roman mile 

Yards 
. 1,628 

Stat. miles 

*925 

English statute mile 

. 1,760 

1-000 

Tuscan mile . 

. 1,808 

1-027 

Ancient Scottish mile 

. 1,984 

1*127 

Irish mile 

. 2,240 

1 273 

F reneh posting league 

. 4,263 

2-422 

Spanish judicial league 

. 4,635 

2-634 

Portugal league 

. 6,760 

3-841 

German short mile . 

. 6,859 

3-897 

Flanders league 

. 6,864 

3-900 

Spanish common league 

. 7,416 

4-214 

Prussian iqile 

. 8,237 

4-680 

Danish mile 

. 8,244 

4-684 

Dantzic mile 

. 8,475 

4-815 

Hungarian mile 

. 9,113 

5178 

Swiss mile 

. 9,153 

6*201 

German long mile . 

. 10,126 

6-753 

Hanoverian milo 

. 11,559 

6568 

Swedish mile . 

. 11,700 

6-648 

According to the same authority, the Arabian 


mile is 2,148 yards, the Persian parasang 6,086 
yards, the Russian verst 1,167 yards, and the 
Turkish berri 1,826 yards. The English geo- 
graphical mile is l-60th of a degree of latitude, 
or about 2,026 yards ; the geographical league 
of England and France is 3 such miles, or 6,075 
yards; and the German geographical mile is 
equal to 4 English geographical miles, or 8,100 
yards. See a disquisition on tho history of 
the English mile in the English Ct/clopadia. 

Milfoil. One of tho English names of 
the Yarrow, Achillea Millefolium , a bitter native 
herb, whose leaves have been used medicinally. 

Miliaria (Lat. from milium, millet seed). 
A disease attended by an eruption resembling 
millet segd. Miliary fever. 
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Mlllola. The generic name applied by 
Lamarck to an extinct mollusc, or zoophyte, 
which has left its small foraminiferous multi- 
locular shell in great numbers in the strata 
of many quarries in the neighbourhood of 
Paris. 

Military’ Train. A regiment organised 
after the Crimean war, for the purpose of 
performing the transport duties of the army 
on a campaign. Its total strength of all ranks 
for 1865 is upwards of 1,800. The regiment 
ranks before the foot guards, and immediately 
after tho royal engineers. 

Militia (Lat. military service). A body of 
citizens regularly enrolled, and trained to the 
exercises of war ; but in this kingdom not 
liable to serve out of the limits of Great 
Britain and Ireland, except by the voluntary act 
of any particular regiment. The militia is now 
placed under the lords-lieutenant of connties, 
appointed by the sovereign, who have power to 
call them out and train them annually. It is 
subject to the provisions of the Mutiny Act 
and Articles of War. When called into active 
service, the officers rank with those of the 
regular army, but as juniors of each grade. 
All persons not labouring under bodily in- 
firmity, or specially excepted, are liable to 
be chosen for private militiamen, by ballot, in 
each parish, and are compelled under a penalty 
of 10/. to serve either personally or by sub- 
stitute. Volunteers paid by consent of the 
inhabitants, by parish assessments, may, how- 
ever, be substituted for balloted men. The 
militia is trained and exercised by battalions 
or regiments twice in a year, for fourteen days 
at a time, or once in a year for twenty-eight 
days, as the lords-lieutenant may decide. 

The national guard may be said now to con- 
stitute the militia of France. [Guard, Na- 
tional.] In Austria and Prussia it is called 
landwehr ; and in the latter country receives 
full pay during a certain part of every year 
when it is in exercise. Many unsuccessful 
efforts were made by German sovereigns, 
during tho wars of the last century, to .OTganise 
bodies of troops which should be as 7 cheaply 
raised as militia, and yet be serviceable in 
foreign war. Frederick the Great used such 
troops for garrison service. In Prussia every 
man who has served his three years, or a 
single year in certain cases, of lawful service 
in the standing army, belongs to the first class 
of the landwehr until his thirtieth year ; and 
from that time until his fortieth to the second- 
class. 

Milk ( Ger. milch, Lat. mulgcre, Gr. hfi4\ye iv, 
to milk). This important fluid, which is secreted 
by appropriate glands in the breasts of tho 
Mammalia, constitutes the entire food of the 
young animal for many months after birth. Its 
composition, therefore, is of great interest in a 
physiological and chemical point of view, inas- 
much as it must contain within itself all those 
ultimate and proximate constituents which 
are required for the support of life and the 
growth of the body, both in respect to the 
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herbivorous and carnivorous tribes. We may, 
therefore, take ooufs milk as the type of this 
secretion ; for although the relative proportions 
of the constituents may vary in other animals, 
and indeed in the same animal under different 
conditions of health and diet, their leading 
characters are retained throughout. The com- 
position and sources of these proximate ele- 
ments are stated nnder their respective heads, 
so that it frill only be necessary here to refer 
to their relative proportions as existing in 
milk, and to the manner in which they affect 
its general properties. 

The specific gravity of milk varies from 1*018 
to 1*046 ; its density being diminished in pro- 
portion to the quantity of butter, and increas- 
ing in proportion to the casein. In its healthy 
state, milk is almost neutral, especially under 
the influence of mixed food ; but it has been 
observed, that in herbivorous animals it is 
sometimes slightly alkaline, and slightly add 
in the carnivora. Its average composition may 
be inferred from the following table : — 


Water 87300 

Casein 48*62 

Sugar 43*90 

Butter 30*00 

Phosphate of lime . . 2*31 

Phosphate of magnesia . . 0-42 

Phosphate of iron . . . 0*07 

Chloride of potassium . • 1*44 

Chloride of sodium • . 0*24 


1000*00 

The yellowish translucency of milk depends 
upon its butyraceous particles. When examined 
under the microscope, it presents the appearance 
of transparent globules floating in a transparent 
fluid; and the globules seem to consist of 
butter contained in a very thin investing mem- 
brane, which may be broken mechanically, as 
in' the act of churning, or dissolved by adding 
a few drops of a solution of caustic potash 
to the milk, which in either case sets the 
oil free. When allowed to remain for some 
hours at rest, these globules collect upon the 
surface, in the well-known form of cream. 
[Burras; Cream.] But in addition to the 
butter thus suspended in or diffused through 
the milk, it holds two important principles in 
aqueous solution ; namely, milk-sugar, and curd 
or casein : the former, like butter, a well-defined 
non-azotised substance [Lac-tine] ; the latter 
an azotised principle, of the albuminoid type 
[Casein ; Cheese], and entirely replacing the 
albumen (or lacto-protein ?) which is contained 
in the so-called colostrum, or the milk first 
formed immediately after the birth of the 
young animal. In reference to the saline con- 
stituents of milk, it may be observed, that in 
addition to the phosphates, which are essential 
to the formation of bone, there are the chlorides 
of potassium and sodium, and a trace of oxide 
of iron. Some notion of the variable composi- 
tion of the milk of different animals may be 
iormed from the following statement given by 
Regn&ult: — 1 


0 oar 

Am 

Goa* 

Itfl 

Hen 

Water. . 87*4 

900 

820 

89*6 

#8*6 

Oil ox butter . 4*0 

1*4 

4*6 

traces 

9*6 

Lacttue and sola - 1 «.« 
Me salts . .f 

6*4 

4*6 

8*7 

4*9 

Casein, albumen, l ... 
and fixed salts./ •• 

1*7 

6*0 

1*7 

8*9 

100*0 

100*0 

100-0 

lOOH) 

100*0 


The spontaneous souring of milk and the 
action of the gastric juice upon it have been 
elsewhere noticed. For the details of its ‘phy- 
siological and chemical history, we must refer 
to other authorities, more especially to P41ouze 
and Fr4my ( Traill de Chimb Organique iii. 
616), and Watts*! Dictionary , art. 1 Milk.’ 

Mitt Merer. [Purrfiral Fever.] 

Mitt quarts. A variety of Quarts of a 
milk white colour, chiefly occurring in Greenland. 

Mitt Vessels. In Plants, the anastomosing 
tubes lying in the bark, or near the surface of 
plants, in which a white turbid fluid is secreted. 

Milk-tree. A term sometimes applied to 
certain trees, whose trunks yield a nuflcy fluid 
when wounded. The name is applied more 
particularly to those species in which the fluid 
is harmless and fit for food — an uncommon 
circumstance among lactescent plants, whose 
secretions are generally dangerous. In the 
Caraccas there is one sort, the Palode Vaca , or 
Cow-tree of Humboldt, whose milk is a com- 
mon article of diet among the natives ; this is 
the Brosimum Galactodendron , formerly called 
Galactodendron utile , one of the Artocarpacea. 
The Kiriaguma of Ceylon, Gymnema laotife - 
rum, is another milk-tree ; its milk is pleasant 
to the taste, and used for domestic«purposes. 
In the Canaries, the Tahayha dolce, Euphorbia 
balsamtfera , yields a juice which is similar to 
sweet milk, and when thickened into jelly is 
eaten as a delicacy, though the Euphorbias are 
generally an acrid poisonous race. 

Milk-weed. In Botany, the common 
name for the genus Asdepias. * 

Milkwort. The common name applied to 
Polygale vulgaris, a native plant, possessing 
bitter qualities. 

Milky* Way or Via Laetea. [Galaxy.] 

Mill Board. A paper employed to make 
the joints of some kinds of pipes. The mill 
board is cut to the size of the pipe, and then 
smeared over with white lead, and pressed 
up to its work by means of bolts. In order to 
make it resist the action of moist heat, the mill 
board is sometimes baked in boiled oil, and 
again covered with this oil laid on with a brush 
before being applied. 

Millenn iu m (Lat. mille anni, a thousand 
years). The reign of Christ with His saints 
upon earth for the space of a thousand years ; 
an idea derived from a passage in the Apocalypse, 
and not uncommonly entertained by Christians 
m all ages. It was maintained by Justin Mar- 
tyr, Irenaeus, Tertullian, and others, and refuted 
by Origen. (Gibbon, ch. xv.; Bertholdt, ChristQ- 
logia Judmrum ; Eisenmenger, Das Entdeckte 
Judenthwm .) 

Milleporee (Lat mille, a thousand ; poms, 
a pore). A tribe of Lithophytous Polypes, 
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including those in which the calcareous axis chiefly of a rude representation of common 
is perforated by extremely numerous pores. ! life, and resembled the modern farce or 
Mlllertte* Native sulphide of nickel. It vaudeville in its character and accompani- 
occurs in delicate capillary crystals of a brass- 1 raents. Sophron of Syracuse, who lived about 
or bronze-yellow colour, with a grey or iridescent 400 years before the Christian era, is considered 
tarnish in nodules of clay iron-stones in the to have brought this species of composition to 
coal measures of Glamorganshire and else- 1 perfection. (The Museum Criticum, No. 7, con- 
where. Named after Professor W. H. Miller , tains several fragments of mimes by Sophron.) 
of Cambridge. At what period it was first practised at Rome 

Millet (Lat. milium, Fr. millet). The ! cannot be precisely ascertained ; but in the 
name given to various grain-bearing grasses, ; time of the emperors, and even under Augustus, 
some of which attain a height of from sixteen this species of entertainment had attained a 
to twenty feet in favourable situations. The high degree of popularity. Among the Romans 
principal Millets are Panicum miliaceum , Beta- it was of a still more farcical character than 
ria italica, and Sorghum vulgare. They are cnl- among the Greeks, and bordered more upon 
tivated as grain, and sometimes employed as a such mountebank representations as Punch 
substitute for rice or sago by the poorer classes, and Judy among ourselves, and the Fantoccini 
but more frequently used for feeding chickens . of the Italians. Mimes originally formed a 
and domestic animals. Millet is cultivated to part of the usual theatrical exhibitions ; but 
a considerable extent in France, Switzerland, I they were soon introduced by the wealthy 
and Southern Germany, but most extensively in | Romans into their private entertainments to 
Egypt, Syria, Nubia, China, and Hindustan, divert their guests. At Rome they also held a 
The climate of England is not sufficiently dry prominent place at funerals, on which occasions 
and warm to allo^ of its cultivation. they gave a burlesque representation of the 

Million* A thousand thousand. [Nuke- life of the deceased. Thus, Suetonius tells us 
ration.] that the archmime Favo was present at the 

Millipedes (Lat. millepeda, with a thousand | funeral of Vespasian: ‘ Sedet in funere Favo 
feet). Several insects formerly used in medicine j archimimus, personam ejus ferens, imitansque, 
were included under this name : amongst them ut mos est, facta et dicta vivi/ 
the Armadillo vulgaris , or pill rrullipede * the Mlmetlte (Gr. fufirrr^s t an imitator ; from 
Porcellio scalier, or Sclater of the Scotch ; the its resemblance to Pyromorphite). A native 
Oniscus Asellus, or common Woodlouse. | arseniate of lead mixed with chloride and phos- 

Millstone Grit. A coarse grit stone or phateoflcad. It was formerly worked as an ore 
conglomerate, more or less compact, belonging of lead at Drygill in Cumberland, and was used 
to the upper or newer part of the great car- ! in the manufacture of flint glass, to which it 
boniferous system, and immediately underlying imparted peculiar brilliancy, 
the coal measures in the principal coal districts. Mimosa* A very extensive genus of 
Occasionally coal is found regularly bedded Leguminosa , chiefly remarkable as containing 
with the gritstone, but the seams are poor and some of the plants known as Sensitive Plants , 
thin. The millstone grit is for the most part a in which what is called vegetable irritability 
local accumulation from 160 to 180 yards thick, is very fully displayed. The species called 
and it is widely spread in the northern counties M. pudica and M. sensitiva, both common in 
of England and Wales, its out-crop being traced hothouses, afford striking illustrations of this 
with great regularity. It yields much excellent curious peculiarity. 

building material, and is readily distinguished Mimotannic Add. The astringent acid 
from the coal grits. Many parts of it consist of of catechu , called also catechu-tannic acicU 
quartzose conglomerates, more or less coarse Mimas (Lat. a mimic). A genus of Passerine 
in texture. birds, separated by Boi6 from the thrushes 

Lead veins occur in millstone grit in Derby- ( Turdus of Linnaeus) on account of the more 
shiro and Yorkshire, but they are more pro- elongated form of the body, and particularly of 
ductive in the limestones below. Excellent the tail, the shorter wings, and more curved 
millstones have been obtained from it, and good upper mandible. The type of this genus is the 
firestone for the hearths of iron furnaces. The celebrated Mocking Bird. 
upper beds are thin, and are used for paving Mimosops (Gr. fufus, a mimic ; dty, the 
stones, and occasionally for roofing. face). This genus of Sapotaceee includes several 

Thoro is no exact foreign representation of species which yield hard durable heavy tim- 
this division of the carboniferous system. ber. Among these are M. hexandra in Penin- 
Mllosobine* A chromiferous clay found sular India, and M. Elengi and M. indica in 
in soft amorphous masses of an indigo-blue or Ceylon, where the wood is used for house- 
greenish colour at Rudniak in Servia. Named buildiiag. The fruits of M. Elengi are eaten, 
after Prince Milosch Obrenowitsch. its seeds afford abundance of oil, and a per- 

Mil vines. A family of Raptorial birds, of fume is distilled from its flowers, 
which the kite ( Milvus ) is the type. [Kite.] Mina (Gr. fir 5). A weight and coin in use 

Mime (Lat. mimus ; Gr. fitfios, an imitator), among the Greeks ; it varied in different states. 
The name given by the Greeks to a species of The Attic mina, which is most frequently mon- 
drama tic entertainment, and to the actors tioned, was heavier than the Roman pound by 
by whom it was performed. It consisted about four drachmae. Each mina contained ICO 
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drachma, and was iftself contained 60 times in 
an Attic talent. The coin was worth a little 
more than 81. of oar money. 

Klnaret (Arab, manarmh, a lantern). A 
■lender and lofty turret in the mosques of 
Mohammedan countries, used for the purpose 
of summoning the people to prayers, and con- 
sequently answering the purpose of the belfry 
in Christian churches. They are usually sur- 
rounded with projecting balconies, and are 
crowned with spires surmounted by a crescent. 

SIK&nderants* spirit. Solution of acetate 
of ammonia, first recommended as a febri- 
fuge by Raymond -IGndererus, a physician of 
Augsburg. 

Minas and Minerals, law of. By the 

law of England all minerals are part of the 
freehold of the soil under which they are found, 
with the exception of gold and silver, which 
are said to belong to the crown. But, by 1 Wm. 
& Mary c. 60, no mine of copper or lead is ad- 
judged a royal mine, though silver be extracted. 
Trustees are not now justified, without special 
authority, in selling mines apart from the sur- 
face, without the sanction of the Court of 
Chancery (stat. 26 & 26 Viet c. 108, which 
confirmed previous sales). Lessees, tenants 
for life, and other partial owners of land cannot 
lawfully dig mines unless exempted from liability 
for waste. Mines are not rateable to the relief 
of the poor, with the exception of coal mines ; 
the latter being expressed m the statute of Eliz., 
the former are held to be excluded by implica- 
tion. But quarries are rateable; and the dis- 
tinction between a mine and a quarry is taken 
to be, not the nature of the mineral extracted, 
but the mode of working: thus, a mine of 
limestone worked by a shaft is not rateable. 
The law of mines and minerals is subject to 
a variety of local customs, of which those of 
Devon and Cornwall are the most remarkable. 
[Stannabibs.] 

According to the law of France and most 
continental countries, ownership of the soil 
does not carry with it absolute ownership of 
minesuapd these may be made the subject of 
coneessym by government to others than the 
owr'ur, pitying the latter a stipulated retribution. 

Mines, Military. “Excavations made in 
the rampart of a fortress, or underground, to 
contain gunpowder or gun cotton, which being 
exploded forms a breach in the rampart, or 
destroys any of the enemy’s troops or works 
In its vicinity. Mines are offensive , in which 
case they are constructed by the besiegers of a 
fortified place ; or defensive, in which case they 
are catted covnter amines, and are executed by 
the besieged. The cavity for the powder is 
called a chamber, the approach to this a gaUery , 
or in very small mines, a branch . The systems 
of mines and counter-mines are fully explained 
in the article * Minin g 1 in the Aide Merjwirt to 
the Military Sciences, and briefly in Knight’s 
English Cyclopedia. 

Mineral Adlpeeere. Mineral tallow, 
Hatchettin. A greasy bitumen, found in the 
argillaceous ores of iron. 
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Mineral Oaontelurae. The elastic bi tu- 
rnon found at Castleton in Derbyshire. 

Mineral Carbon or Mineral Cbareoal. 

Names given to the thin fibrous layers of 
nearly pure carbon of a silky-black colour 
which occur irr the coal measures of White- 
haven and elsewhere. By the miners it is 
called mother of cod. 

Mineral Cbamseleon. A manganate 
of potash, obtained by fusing a mixture of 
nitre, or chlorate of potash, apd black oxide 
of manganese. So called from the variety of 
colours which its hot aqueous solution succes- 
sively exhibits. [Manganese.] 

Mineral Oreen* Carbonate of copper, 
obtained by precipitating a hot solution of 
sulphate of copper dy carbonate of soda. 
Mineral OU. [One.] 

Mineral Yltoh. [Asphalt ; Bitumen.] 
Mineral Veins. Fissures and crevices 
occur in all rocks, and are in many cases 
filled up with crystalline material, either se- 
gregated from the enclosing rock or brought 
in from a distance. Such fissures are called 
mineral veins. They are almost always more 
or less systematic, being found in sets parallel 
or at right angles to each other, or making 
some definite angle with the axis of elevation. 
When such mineral veins occur on a large 
scale in rocks that have been metamorphosed, 
and in districts where granite, micaceous schists, 
crystalline limestone, slate, and other altered 
rocks abound, they assume an important 
character, and are often found to contain in 
some sets of veins either native metals, or the 
oxides, carbonates, chlorides, or sulphurets of 
metals, which appear to be present according 
to the action of some great law not yet clearly 
understood, but having reference to the history 
of the rock during or subsequent to its meta- 
morphosis. Such veins are called lodes , or 
metalliferous veins. [Lodes.] 

Veins are generally limited in .length and 
breadth, but the limits cannot be easily traced, 
as the vein often dies away and reappears. In 
depth it is not easy to say how far they are 
limited, though in this respect also there seems 
to be a practical barrier, and a check to their 
productive power, if we may accept the gene- 
ral results of experience in deep mines. This 
conclusion, however, must be accepted with 
many reservations and much caution. 

Veins are of various kinds: 1. Simple cre- 
vices, rake veins , filled with ore and earthy 
.minerals, crossing all the rocks indefinitely, 
and being, in fact, mere cracks of the earth's 
surface. Such cracks in South America have 
been followed for fifty miles. They are often 
accompanied by other cracks parallel to them 
or nearly so, but with which they have no con- 
nection. They are often, but not always, 
wider at the surface than in the depth. 

2. Slip veins , or veins accompanying a fault. 
These are often more complicated, as con- 
nected with mechanical -disturbances and dis- 
ruption of the rock. .Such veins often diverge 
into strings, and the metallic produce is <S- 
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minished. They are generally in systems, and combined with sulphur in limestones ; the 
crossed by other veins. They are often much latter, either carbonate or sulphuret, also in 
less vertical than the simple crevices. Such limestones. Few valuable minerals are found 
veins do not always traverse the strata in- in sandstone, though there are not wanting 
definitely ; and when they do, the state of important exceptions. 

the vein depends much on the nature of the Mineral veins crop out at the surface, and 
stratum in which it occurs. are generally known by a metalliferous ap- 

3. Pipe veins are irregular cav'ties open- pearance, often very slight, in the quartz of 

ing into each other, and running down into which they are formed. They are also sought 
the earth, often connected with disturbances for by mining operations. Their contents are 
sind faults, but not necessarily continuous with rarely uniform, nor is the law of their forma- 
them. Pipe veins usually cross the stratifies- tion or filling clearly understood. It is pro- 
tion. bably connected with the passage and circula- 

4. Flat veins are spaces between beds tion of magnetic currents through the earth’s 

containing ore. These often expand into large crust, and everything leads to the conclusion 
spaces resembling pipe veins, but differ from j that the filling is an operation constantly and 
them by having a manifest reference to the ; incessantly going on in all parts of the earth, 
bedding. | The selection of material, no doubt, depends 

The veins above described chiefly affect ; on the action of laws perfectly intelligible, and 
stratified rocks ; but in granite, porphyry, and these we may expect some day to discover. At 
all varieties of slate and schist, there are present they are very obscurely guessed at 
others on a larger scale and systematically even by the most intelligent, 
arranged. Mineral Waters. This term is applied 

There is no special order of metals in to certain spring waters containing so large a 
mineral veins, although ill every mining dis- proportion of foreign matter as to be unfit for 
trict there is a certain amount of uniformity ! ordinary use. 

in this respect. Thus in Cornwall the tin j Mineral waters may, in most cases, be arti- 
\ ( ins, copper veins, and lead veins rarely | fic.ially prepared by the skilful application of 
interfere one with another, and the import- i the knowledge derived from analyses, with 
ant veins are pretty clearly defined. Iron j such precision as to imitate very closely the 
I*- very generally found mixed with silica I native springs. When the various earthy or 
])'*;ir the top or outcrop of a vein, forming ! metallic constituents are held in solution by 
wli.it is e il'*d a gossan ; and gold is also 1 carbonic acid, they should be placed along 
coin unm in sin li positions, ropper occurs m with thei* due proportions of water in the 
siitv and schistose dislriets next in order ot ivcemrof the aerating machine, and then the 
depth, copper pyrites mixed with iron pyrites, | proper quantity of gas should be injected into 
decomposed and converted into carbonate, j the water. Sufficient agitation will be given by 
showing itself near the surface. Tin gem - j the action of the forcing-pump to promote their 
rally accompanies griftite. and appears in > solution. (Ure’s Diet, of Arts, $c.) 
granitic veins. Silver when unmixed with! The following table showjs the composition 
1 1 id is also found in granite Lead and zinc, ( of sc\eral of the principal mineral springs of 
the former often with much silver, occur ! Europe : — 

Tabular View of the Composition of the Principal Mineral Waters of England . 

One Pint ( Jf hie Measure) contains the following Ingredients : — 
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Tabular View of the Composition of the Principal Mineral Waters of Germany . 
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Mineral Yellow or Patent Yellow. 

A compound of oxide and chloride of lead, 
obtained by digesting powdered litharge in a 
solution of common salt, washing, drying, and j 
fusing the product. 

Minerallsers. The substances with which 
metals are combined in their ores. Thus, in 
the native oxides, oxygen is called the mine- 
raliser ; sulphur is also a very common mine- 
raliser, as in copper pyrites, galena, &c. 

Mineralogy. This name is given to the 
science which teaches us to distinguish mi- 
neral bodies from each other, and makes us 
acquainted with their mode of occurrence in 
the earth, the manner in which they have been 
formed, the changes which they have undergone 
since their formation, their composition, pro- 
perties, relations, and uses ; and, also, the mode 
of describing and arranging them. 

It comprises, therefore,' all inorganic natural 
objects, or all those substances found in or on 
the earth which exist by virtue of chemical 
and cohesive forces, in contradistinction to sub- 
stances belonging to the animal and vegetable 
kingdoms, which are possessed of a vitality 
upon which their existence depends. This being 


the case, it follows necessarily that the science 
of mineralogy includes the liquids and gases 
which occur naturally on the surface or in the 
interior of the earth — because, although the 
term mineral may not be strictly applicable to 
them, they are not the less natural substances 
which cannot be comprised amongst those which 
are formed by the aid of vital forces. 

The study of mineralogy should, therefore, 
precede, and to a certain extent form the 
groundwork of the science of geology, since 
it treats of and describes the individual 
qualities of the simple minerals which enter 
into the composition of the materials form- 
ing the earth’s crust; while geology treats of 
them as they are associated in the structure 
of the earth, of which they form the rocks 
and soils. 

‘ There is no branch of science,’ says Sir J. 
Herschel, * which presents so many points of 
contact with other departments of physical 
research, and serves as the connecting link 
between so many distant points of philosophi- 
cal speculation, as this. To the geologist, the 
chemist, the optician, the crystallographer, it 
offers especially the very elements of their 
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knowledge, and a field for many of their most 
curious and important enquiries ; nor, with the 
exception of chemistry, is there any which has 
undergone more revolutions, or been exhibited 
in a greater variety of forms. To the ancients 
it could scarcely be' said to be at all known ; 
and, up to a comparatively recent period, 
nothing could be more imperfect than its de- 
scriptions, or more inartificial and unnatural 
than its classifications. The more important 
minerals in the arts, indeed — those used for 
economical purposes, and those from which 
metals were extracted — had a certain degree 
of attention paid to them for the sake of their 
utility and commercial value, and the precious 
stones for that of ornament ; but until their 
crystalline forms were attentively observed, 
and shown to be determinate characters, on 
which dependence could be placed, no mine- 
ralogist could give any correct account of the 
real distinction between one mineral and 
another. It was only, however, when chemi- 
cal analysis had acquired a certain degree of 
precision and universal applicability, that the 
importance of mineralogy as a science began 
to be recognised, and the connection be- 
tween the external characters of a stone and 
its ingredient constituents brought into dis- 
tinct notice.’ 

Mineralogy is chiefly based upon a study of 
the external and physical characters of minerals, 
and upon a knowledge of their chemical com- 
position — the characters of a mineral including 
everything which can be the subject of an 
observation by means of which it can be re- 
cognised or identified. 

But even this knowledge is insufficient to 


afford a complete mastery of the subject, which 
must be founded on a knowledge of crystal- 
line form and structure [Crtstalloo&aprt] 
as well as of chemical composition. Hence the 
subject may be considered under the heads of 
Physical Characters, Crystallographic Charac- 
ters, and Chemical Composition. 

The general characters of minerals may be 
considered under the following heads : 1. Those 
depending on light, as Colour, Transparency, 
Lustre, or on optical properties, as Refraction, 
Polarisation, &c. 2. Those dependent on phy- 

sical properties, as Specific Gravity, Phos- 
phorescence, Fluorescence, Electricity, Mag- 
netism. 3. Those dependent on cohesion, as' 
Frangibility or Tenacity, Hardness, Toughness, 
Fracture, &c., and on various other properties, 
as Stain, Streak, Taste, Odour, Feel, Adhesion 
to the tongue, &c. 

With regard to the classification of minerals, 
although it is fully agreed that a knowledge of 
chemical composition must form the basis of a 
perfect system of classification, it*is found in 
practice that an arrangement founded solely on 
chemistry is attended with much inconvenience, 

| and that for practical purposes an artificial 
system will prove to be more useful. 

The most generally useful system of classi- 
fication for all working purposes is that given 
below, and extracted from the Introduction to 
Bristow’s Glossary of Mineralogy. Such a 
mode of arrangement may be adopted with 
advantage, both for its simplicity as well as 
its practical utility, being based on chemical 
composition with such modifications only as 
may be considered likely to increase its use- 
fulness. 
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CLASS I. 

Carbon and Boron. 

Carbon and its Natural 
Compounds . 
Diamond 

Boort. 

Graphite. 

Tremenheerite. 

Coals. 

Non-bituminous Coal. 
Anthracite, or Stone Coal. 

Bituminous Cool. 

Common Coal. 

Albert Coal, or Albertlte. 
Cannel Coal. } 

Horn Coal. (■ 

Torbonite. j 
Brown Coal. 

Lignite. 

Jet. 

Surturbrand. 

Dysodile. 

Mineral Oils and Resins. 
Naphtha. 


Petroleum. 

Bitumen. 

Elaterite, or Elastic Bitumen. 
Asphalt. 


Fichtelite. 

Guyaquillite. 

Hartite. 

HartLne. 

Ixollte. 

Bog Batter. 

Bathvillite. 

Inflammable Salts . 
Dinite. 

Dopplerite. 

Mellite. 

BORON. 

Sassolin, or Boracic Acid. 
Larderellite, or Borate of 
Ammonia. 

Borax, or Borate of Soda. 
Hayesine, or Borate of lime. 
Rhodixite. 

Borate of Lima and Soda. 



Boradte, or Borate of 
Magnesia. 

Staaafurthlte. 

mm2 


Amber. 

Copaline. 

Highg&te Realn. 
Scleretinite. 
Retinite. 
Piaurite. 
Walcbowite. 
Krantsite. 
Berengelite. 
Middletonite. 
Anthracoxene. 
Pvropissite. 
Phylloretine. 
Ozokerite. 
Hatchettine. 
Idrialine. 
Tekoretine. 
Scheererite. 
Konlite. 

Kbnletnite 

Baikerite. 
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firaubelite. 

Hydroboracite. 

Lagonite. 

Warwickite. 

CLASS n. 

SlJLFHTJB AND SSLBNIUM. 
SULPHUR. 

Native Sulphur. 
Selen-Sulphur. 

tutiiHNIOiL 

Clausthalite. 

Selenbleikupfer. 
Belenkobaltblei, or Ttlkero- 
dite. 

Onofrite. 

Lehrbachite. 

Berzeliauite. 

Naumannite. 

Selenkupferblei. 

Eukairite. 

CLASS SSL 
Haloids and Salts. 

ammonia. 

Ammonia-Alum. 

Tschermigite. 

Bicarbonate of Ammonia. 
Mascagnine or Sulphate of 
Ammonia. 

Sal Ammoniac or Muriate 
of Ammonia. 

POTASH. 

Nitre, or Nitrate of Potash. 
Glaserite, or Sulphate of 
Potash. 

Misenite. 

Sylvine, or Muriate of 
Potash. 

Jarosite. 

Polyhalite. 

SODA. 

Trona, or Carbonate of 
Soda. 

TTrao. 

Natrolite. 

Thermonatrito. 

Thenardite. 

'Glauber Salt (Sulphate of 
Soda). 

Sxantbolose. 

Leeontite. 

Glauberite. 

Nitrate of Soda, or Nitra- 
tine. 

Lowei’te. 

Common or Rock Salt. 

Martinaite. 

Reussite. 

Stercorite. 


MINERALOGY 

BABTTA. 

Witherite. 

Baryto-caldte. 

Barytes. 

Bolognese Stone. 
Hepatite. 

Allomorphite. 

Oawk. 


8TRONTIA. 

Strontianite. 

Emmonlte. 

Barystrontianite. 

Celestine. 


T.nra. 

Calc Spar, or Calcite. 
Iceland Spar. 
Madreponte. 
Stalactite. 


Stalagmite. 

Oriental Alabaster. 

Onyx Marble. 

Eye Stone. 

Travertine. 

Ostreocolla. 

Calcareous Tufa. 

Eunkur. 

Marble. 

Lumachello, or Fire 
Marble. 

Cotham, Ruin, or Land- 
scape Marble. 
Stinkstone, or Swinestone. 
Agaric Mineral. 

Aphrite. 

Fontainebleau Sandstone. 

Natro-calcite. 

Plumbo-calcite. 

Strontiano-calcite. 

Conistonite. 

Whewellite. 

Aragonite. 

Mossotite. 

Floa-ferri. 

Satin Spar. 

Sprudelatone. 

Tamowitzite. 


Dolomite. 

Oonite. 

Broasite. 

Rauchkalk. 

Pearl Spar. 

Bitter Spar, or Rhomb Spar. 
Miemite. 

Predazzite. 

Brown Spar. 

Ankerite. 

Pennite. 

Gurboflto. 


Apatite. 

Asparagus Stone. 

Lazurapatitc. 

Moroxite. 

Phosphorite. 

Franco lite. 

Odontolite. 

Osteolite. 

Talc-Apatite. 

Herdcritc. 

Sombre rite. 

Brushito. 


Anhydrite. 

Mnriacite. 

Tripe Stone. 

Vnlpinite. 

Selenite. 

Alabaster. 

Gypsum, 

Satin Spar. 

Bchanmkalk. 

Dreelite. 

Polyhalite. 

Datholite. 

Nitro-calcite. 

Gay-Lnssite. 

Haidingerite. 

Kiihnite. 

Romeine. 

Scheelite. 

PerowBkite. 

Rutherfordite. 

Azorite. 

Fluor Spar. 

Bine Johth 

Antozonite, or Fetid Fluor. 
MAGNESIA. 

Magnesite. 

Giobertite. 

Nitro-Magnesite. 

Magnesia-Alum. 

Epsomite. 

Kieserite.. 

Brennnerite. 

Tachydrite. 

Struvite. 

Wagnerite. 

Hoernesite. 

ALT MI 

Diaspore. 

Hydrargyllite. 

Gibbsite. • 

Bauxite. 

Alunogene. 

Kapnicite. 

Ker.imohalite. 

Websterite. 

Hnlllte. 

Pnraluminite. 

Potash Alum. 

Alunite, or Alum-stone. 
Loewi gite. 

Pissophane. 

Svanbergite. 

Amblygonite. 

Wavellite. 

Lasionite. 

Turquois. 

Callais. 

Fischorte. 

Pcpanite. 

Lazuli', e. 
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Childrenite. 

Evansite. 


Y1THIA. 

Phosphate of Yttria, or 
Xenotime. 

EBCONIA. 

Wohlerite. 

Pyrrhite. 

mmn. 

Fergusonite. 


CLASS IV. 
EARTHS. 

Silica, Alumina, Mag- 
nesia, AND THEIR HY- 
DRATES. 


SILICA. 

Anhydrous Silica , or 
Vitreous Quartz. 

Rock Crystal. 

Amethyst. 

Folse Topaz. 

Citrine. 

Bmoky Quartz, or Cairngorm. 
Morion. 

Rock Crystal with included 
capillary crystals of — 
Titanium. 

Epidote. 

Amphibole. 

Beales of Mica. 

Chlorite. 

Bitumen. 

Enhydros, or Rock Crystals 

Containing Water and other 
liquids, also Brewster line, 
Amethjstoline, Crypto- 
line, &o. 

Rose Quartz. 

Siderite. 

Greasy Quartz. 

Fetid Quartz. 

Milk Quartz. 

Ferruginous Quartz. 
Hacked Quartz. 

Potato Stone, or Geode. 
Fulgurite. 

Aventurine. 

Prase. 

Chalcedonic Quarts. 
Chalcedony. 

Beekite. 

Saphirine. 

Haytorite. 

' Carnelian. 



Cat's Eye. 
Chrysoprase. 



MINERALOGY 

Ribbon Agate. 

Circle Agate. 

Eye Agate. 

Fortification Agate. 

Zoned or Banded *ff**«i 
Variegated Agate. 

Breccia ted Agate. 

Leonine. 

Mooha Stone. 

Agate Jasper. 

Plasma. 

Onyx. 

Sardonyx. 

Silicified Wood. 

Flint. 

Chert. 

Homstonu 

Bombita 

Jaspery Quarts. 

Jasper. 

Red Jasper. 

Yellow Jasper. 

Egyptian Pebble. 

Striped or Banded Jasper. 
Bloodstone, or Heliotrope. 
Porcellanite, or Porcelain 
Jasper. 

Touch 3tone, Lydian Stone, 
or Basanite. 

Cellular Quartz, or Float- 
stone. 

Silicious Sinter. 

Pearl Sinter, or Fiorite. 
Geyserite. 

Tripoli. 

Sandstone. 

Flexible Sandstone. 
Randanite. 


Hydrous Silica. 

Opal. 

Noble or Precious OpaL 
Harlequin OpaL 
Golden OpaL 
Fire Opal. 

Common Opal. 

Wax OpaL 
Menlllte. 


Semi-opal. 

Hyalite, or Muller’s Glass. 
Hydrophane. 

Pyrophane. 

C&cholong. 

Tabasheer. 


Wood OpaL 
Michaelite. 
Opal Jasper. 
Alumocalcite. 


ALUMINA. 

Corundum. 

Sapphire. 

Onental Rnby. 
Asteria, or Star Stone. 
Star Sapphlra 
Star Ruby. 

Emery. 

Rotten Stone. 


Akminate of Glucina, 
CbryaoberyL 
Oymophane. 

Alexandrite. 

Akminate of Magnesia. 
Volknerite. 

Honghite. 

Spinel. 

Antomolitei 

Candite. 

Oeylanita. 

Dyslulte. 

ChlorospinaL 

Gahnite. 

Herulniteu 

Zeil&nite. 

Spinel Ruby. 

Balas Ruby. 

Rubicelle. 

Aluminate of Lime 
Prosopite. 

Aluminate of Lime, Magnesia , 
and Iron. 
Tumerifce. 

Aluminate of Zinc and Iron. 
Kreittonite. 

MAGNESIA. 

Periclaae, or Native Mag- 
nesia. 

Brucite, or Hydrate of 
Magnesia. 


CLASS V. 
SILICATES. 

Silicates and Axuminatm. 


Hydrous Silicates with Borate 
of lime. 

D&tholite. 

Botryolite. 


Silicates of Lime . 
Anhydrous. 
Wollastonite, or Tabular 


Spar. 

Chedmsfordil 


ite. 


Hydrous. 

Plombierite. 

Okenite. 

Dyacladte. 

JEdelforsile. 

Hydrous Silicates of Lima 
and Soda, 

Pectolite. 

Soda Table-mar. 

Batholite. 

Stellite. 


Hydrous SiUoatm of Lima 
and PotaeK 


ipophyllite 
T— elite. 


Ailrin. 
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Anhydrous Silicate of Lime , 
Soda, and Potash. 
Osmelite. 

Anhydrous Silicate of Lime 
and Iron . 
Babingtonite. 

Iron-lime Garnet. 

Black Garnet, or Melanite. 
Aplome, 

Oolophonite. 

Pyrenelte. 

Anhydrous Silicates of Iron 
and Soda. 
Arfvedsonite. 

Achmite. 

Silicates of Magnesia. 

Anhydrous. 
Chrysolite, or Peridot. 
Monticelllte. 

Olivine. 

Boltonite. 

Forster! te. 

Hydrous. 

Hydrated Olivine, or Vil- 
larsite. 

Noble Serpentine. 

Common Serpentine. 
Bowenfte. 

■William site. 

Verde di Prato. 

Verde di Susa. 

Bagrationite. 

Fibrous Serpentine. 
Baltimorite. 

Chrysolite. 

Metaxite. - 
Picrcflite. 

Foliated Serpentine. 

Antigorite. 

Marmolite. 

Steatite, or Soapstone. 

Potstone. 

Rensselaerite. 

Meerschaum. 

Tale. 

Neolita. 

Deweylite. 

Hydrophite. 

Schiller Spar. 

Aphrodite. 

Qolnolta. 

Spadaite. 

Asbestos of Koruk. 

Kerolite. 

Picrosmine. 

Anhydrous BiUoats of Mag - 
nesia with Fluoride qf Mag- 
nesium. 
Chondrodite. 

Anhydrous Silicates of 
Magnesia and Lime. 
Batracbite. 

Jade, Nephrite, or Axe 
Stole. 


MINERALOGY 

Pyroxene. 

Augite. 

JBgyrine. 

Arfvedsonite. 

Hedenbergite, 

Polylite. 

Green Coccolite. 

Fnnkite. 

Diopside. 

White Coooolite. 

Alalite. 

Fassaite. 

Sahlite. 

Baiialito. 

Pyrgom. 

Malacolite. 

Breislackite. 

Acantho'ide. 

JefFersonite. 

Diallage, or Aluminous 
Augite. 

Bronzite. 

Hypersthene. 

Schiller Spar (G. Rose). 
Smaragdite. 

Uralite. 

Pargasite, or Noble Horn- 
blende. 

Common Hornblende. 
Diastalite. 

Edenite. 

Gamsigradite. 

Tremolite. 

Peponite. 

Grommatitei 

Baphilite. 

Anthophyllite. 

Gedxite. 

White or Oriental Jade. 
Calamite. 

Glassy Actinolite. 
Asbestifoi*m Actinolite. 
Rock Wood. 

Mountain Cork. 

Mountain Leather. 
Mountain Paper. 

Asbestos. 

Amianthus. 

Green Diallage. 

Carinthine, or Ferruginous 
and Aluminous Horn- 
blende. 

Hydrous Silicates of Mag - 
nesia and Iron. 
Cummingtonite (var. of 
Anthophyllite). 
Monr&dite. 

Dermatin. 

Piciophyll. 

Hydrous Silicate of Magne- 
sia, Lime, and Iron. 
Diadasite. 

Hydrous Silicate of Soda, 
Magnesia, and Hon. 
Crocidolite. 


Hydrous Silicate of Oerous 
Oxide. 

Cererite. 

Anhydrous Silicate of 
Yttria. 
Gadolinite. 

Anhydrous Silicate of Ghi* 
cina . 

Phenakite. 

Anhydrous Silicate of Olu- 
cina and Lime. 
Leueophane. 

Silicates of Alumina. 
Anhydrous. 
Staurolite. 

Andalnsite. 

Ohiastolite. 

Kyanite. 

Rhoatizite. 

Bamlite. 

Monrolite. 

Sillimanite. 

Bacholzhp 
Fibrolitt 
Wbrthit j. 

XenoUte. 

Talcite, or Nacrite. 

Hydrous. 

Scarbroite. 

Schrotterite,* or Opal Allo- 
phane. 

Miloschine. 

Allophane. 

Porcelain Clays. 

Kaolin or China Clay. 

Smell te. 

Fire-clay. 

Pholerite. 

Lithomarge, or Rock Mar- 
row. 

Oarnat. 

Melopalte. 

Myelin. 

Halloysite. 

Severite. 

Smectite. 

Lenzinite. 

Bole. 

Bole of Sinope. 

Oohran. 

RazoumofFskin. 

Salt Clay. 

Agalmatolite, or Figure 
Stone. 

Korelta. 


Catlinite. 

Lardlte. 



Collyrite. 

Hovite. 

Dillnite. 

Cimolite. 

Tuesite. 

Montmorillonite. 
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Lemnian Earth. 
Malthadte. 

Bock Soap. 

Fuller*! Earth. 

Anhydrous SUioatee of 
Lime and Fluorine. 


Topes. 

Yellow Topes. 

Blue Topax, or Brasilian 
Sapphire. 

White Topai. 

IClnaa Novae. 

Pingos d’sgoa, or Water 
Drops. 

Pycnite. 

Pyrophyvellte. 


Silicates of Alumina with 
Silicates of Potash , Soda t 
lAthia, Baryta , Strontia , 
Magnesia , Protoxide of 
Cerium, Yttria , Glucina , 
Manganese, and Protoxide 
of Iron. 


Anhydrous SiUoatm of 
Alumina, Potash, Soda, 
Lime, $c. 
Sodalite. 


Lapis Lazuli. 
Haiiyne. 
Noseane. 
Leudte. 
Nepheline. 
Eheolite. 
Davyna. 
Cancnnite. 


FHLSPAB BBCTVOK. 

Orthoclase, or Potash Fel- 
spar. 

Adularia. 

Moonstone. 

Bmutone. 

Rhyaoolite. 

Valendanite. 

Amanrita, 

Microeline. 

Murchisonite. 

Necronite. 

Weissigite. 

Chesterlite. 

Amaaon Stems. 

Glassy Felspar, or Sanidine. 
Ice Spar. 

Perthite. 

Loxoclase. 

Erythrite. 

Variolita. 

Albite, or Soda Felspar. 
Pqiollne. 


Oli^oelase. 

Pensterite. 

Haft&eQofdlte. 

Andesina. 


MINERALOGY 

Labradorite, or Labrador 


2ss£ 

Anorthite, or lime Felspar. 

Indlanlte. 

▲mphodsUte. 

Blotina. 

Latzoblte. 

Lepollte. 

Thloseeuita.> 

Bytownlte. } 

Polyarglta. 

Bosellaike. 

Hyalophane, or Baryta 
Felspar. 

Danburite, orBoronFelspar. 

Obsidian, or. Volcanic 
Glass. 

Pitchstone. 

Oantalite. 

Pearlstone. 

Bphflrnllta. 

Pumice. 

Krablite. 

Banllto. 

(JZnd of FeUpar notion.) 


r exspar. 

Poralogits. 

Paulite. 


Anhydrous SUioatee of 
Alumina, Lime, fa 

GAB2VST SBOnOJT. 

Iron Oamet. 
Common Garnet.* 
Almandine, or Precious 
Garnet. 

Pyrope, or Fire Garnet. 

Carbnnole. 

Allochroite. 

Lime Garnet. 
Grossular. 

Cinnamon Atone, or Bsralte 
WUulta. 

Homan wofflto. 

Topaaollta. 

Soodnita. 


Iron-lime Garnet. 

Melanite, or Black Garnet. 
Pymnelta. 

Aploxne. 


Manganeee Garnet. 
Spessartine. 
Polyadelphite. 

Lime-chrome Garnet. 
Uwarowite. 

{Bod sf Oamet steUom.) 


Meionite. 

Sarcolite, 

Scapolite, or Wemei te. 


QlaneoUta. 

NuttaUte. 



Prehnite. 


BdeUte. 

Pnffiortt* 

or Porcelain 

8j par. 

TJnionite, or Wldte-lime 
Epidote. 

Zoimte. 

Dipyre. 



Hydreue SUioatee qf 
Alumtna, Potash, Seda, fa 


Pollux. 

Damourite. 

Herschellite. 



Badnonhite. 

Q] ofctofSa 
Olnthalite. 

Doranlte. 

Natrolite, or Soda Meeo- 



Silioates of Alumina, Lime, 

<fo. 

Okenite. 

DyaolMlte. 

JEdelforstte. 

Soolesite, Needleatone, or 
lime Meeotype. 

Stellite. 


Mesolite. 

Antrimol 

IMMlk 


Meade. 

Breridte. 


Thomeanite. 


Stilbite, or Radiated Zeo- 
lite. 


or Fbtiatod 



Leumontite, or Effloreaoinjr 
Zeolite. 


Ittnerite. 


586 



Leonhardite. 

Faujasite. 

PhiUipsite, or Lime Har- 
motome. 

Gismondine, or Zeagonite. 
Pectolite. 

Soda Table-spar. 

Bathollte. 

Stellite. 

Apophyllite, or Pyramidal 
Zeolite. 

Teeselite. 

Albin. 

Oxhaverite. 

Chabazite. 

Acadialite. 

Haydenite. 

Phaoolite. 

Gmelinite, or Soda Cha- 
bazite. 

Ledererite. 

Leyyne. 

Silicates of Alumina , 
Baryta, $o. 

Harmotome, or Cross- 
stone. 

Morvenlte. 

Brewsterite. 

Edingtonite. 

Silicates of Alumina , Lime, 
and Magnesia. 
Sloanite. 

Portite. 


Pyrallolite. 


Silicates of Alumina , Lime, 
& o • 

Ellagite. 

Beaumontite. 

Neurohte. 

Thulite. 

Margarite. 

Diphanite. 

Uigite. 

Euphyllite. 


SUioales of Alumina, Lime, 
and Iron. 

Anhydrous. 

Isopyre. 

Teehylite. 

Cydopite. 

Hydrous. 

FlinthiU. 

Uelanoiite. 

Hydrous Silicates of Alu- 
mina and Magnesia . 

Soapstone or Saponite. 

Mottne. 


Pyroedente. 

Logan* 

Obenfkrlte. 

Vennicnlite. 
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Anhydrous Silicates of Alu- 
mina and Iron . 
Almandine, or Precious 
Garnet. 

Allocbroite. 

Common Garnet. 

Silicates of Alumina, Lime , 
Iron , Cerium , §c. 

Anhydrous. 

Cerium Epidote. 

Allanite. 

Orthitc. 

Hydrous. 

Thulite. 

Anhydrous Silicates of Alu- 
mina, Lime , and Chrome. 
Uwarowite. 

Fyrope, or Fire Garnet. 

" Carbuncle. 

Silicates of Alumina , Lime, 
Magnesia , and Alkalies. 

Anhydrous. 

Couzeranite. 

HydronB. 

Wilsonite. 

Gieseckite. 

Pipestone. 

Silicates of Alumina , Mag- 
nesia, and Iron . 
Anhydrous. 
Magnesia-G amet. 

Iolite, or Dichroite. 
Aapaaiolite. 

Bonadorffite. 

Peliom. 

Steinheillte. 

Fahlunite. 

Hard Fahlunite. 

Gigantolito. 

Llebenertte. 

Finite. 

Praaeolifce. 

Eamarkite (Erdmann) 
Pyrargillite. 

Hydrous. 

Chlorite. 

Pennine. 

Clinochlore. 

Ripidolite. 

Rhodochrome. * 

Rhodophyllite. > 
Pyroeclerite var. f 
K&mmererite. ) 

Grastite var. J 
Tabergite. 

Lophoite. 

Ogoolte. 

Aphrosiderlte. 

Lenchtenbergite. 

Green Eartn. 

Epichlorite. 

Schiller Spar. 

Pimelite. 

Polychroilite. 

Chloritoid 

Maeonite. 


Silicates of Alumina , Zime, 
Magnesia, and Iron . 

Anhydrous. 

Gehlenite. 

Glauconite. 

Idocrase. # 

Egeran. 

Frugardite. 

Jeffreinowite. 

Protherite. 

Zanthite. 

Hydrous. 

Teratolite. 

Delessite. 

Grengeaite. 

Baralite. 

Silicates of Alumina, Lime, 
Magnesia, Iron, and Alkalies. 

Anhydrous. 

Mellilite. 

Somervlllita, 

Zurlitc. 

Hum bold tillte. 

Wichtisite. 

F- < lawalJfce. 

MICA SECTION. 

Biaxial or Potash Mica. j 
Muscovite, or Muscovy V 
Glass. j 

Margarodite. 

Adamsite. 

Gilbertifce. 

Damourite, 

P aragonite. 

Biotite, or- Uniaxial Mica. 

Meroxeno. 

Rnbellane. 

Yoigtite. 

Lepidomelane. 

Acrtrophy lilts. 

Phlogopite (Rhombic Mica). 

Fuchsite (Chromium Mica). 

Lepidolite, or Lithia Mica. 

( End of Mica Motion.) 

Hydrous. 

Clintonite. 

Disterrite. 

Brandialto. 

Beybertifce. 

Xanthophyllite. 

Palagonite, or Hydrous 
Scapolite. 

Notate. 

Skolopsite. 

Green Earth. 

Elrwanlte. 

Anhydrous Silicates of Alu- 
mina, Lime, and Yttria . 
Pistacite, or Lime-and-Iron 
Epidote. 

Arendallte. 

Buoklandlta, 

Puschkinite. 

Aohmatite. 

Thellite. 

Roartrerortte. 

Zygadite. 



Anhydrous SiUoatm of Alu- 
mina, Potash, IAthia , 

Tjfr.hm Mica, or Lepidolite. 

Einnwaldite. 

Weisngite. 

Anhydrous Silicate of Alu- 
mina and Manganese. 
Spessartine, or Manganese 
Garnet. 

Hydrous Silicate of Alu- 
mina. Manganese, and Iron . 
Carpholifce. 

Anhydrous Silicates of Alu* 
mina, #e. with Boracio Acid. 
Tourmaline. 

Bnbdlite. 

SchorL 

Anhydrous Smaatm qfjBm- 
with Barrnde 
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Anhydrous Silicate of Alu- 
mina, Titanic Acid , Yttria, 
lime, $o, 
Keilhauite. 

Hydrous Silicate of Alu- 
mina, Chromium, fo. 
Chrome Ochre* 

Anhydrous Silicate of Alu- 
mina, Magnesia, and Alkali*. 
Pegmatolite. 

Anhydrous Silicates of Alu- 
mina and IMfda. 

Spod umane: 

KOlinilML 

Castor; 


tofASU- 


mma, x 
Pttafit* 


Anhydrous 8d 

Emerald. 

BeryL 


Darlflaonifi 

Goafamlte. 


Anhydrous Silicate of CSu- 
cina and lime. 
Lenoophane. 

Sili cat es of Zirconia . 
Anhydrous. 
Zircon. 

Jargoon. 

Ja^ntb. or Hy adnth. 

W iw ftn ttft. 

Oatranite. 


Tfcohyaphaliitew 

Caljptollte. 


Hydrous. 

Cafcapleiita. 

Hydrous SSHeate of Vesria. 




mm, fo. 


METALLIC MINERALS. 


CLASS L 

Bum and Dhtojxtltlt 
Fusdujl 

TITANIUM. 

Rutile. 

Bagenite. 

Anatase. 

Brookita. 

Nigrine. 

OftUidnite. 

Iserine. 

Hmenite. 

Hyatatite. 


Crichtonite. 

Hmenoratile. 

Menaccanite. 

Mohsite. 

Warwickite. 

Perovrskita. 

Polymignite. 

Polycrase. 

JBschynit*. 

Sphene: 

Ctreenorlfee. 

Oaarlnite. 

Lederite. 

B6m6Une. 

Bpinthtre. 

Ugurite. 

Keilhauite. 


Oereteditew 

Mosandrita. 

Tschevkxnita. 

TANTALUM. 

Feigusonite. 

Tynte. 

Tmntalite. 

Oaariterotantallta. 

Ixiollte. 

Dianlte. 

Yttrotantalite. 

Euxenite, 

Pyrochlore. 

Microlite. 

NIOBIUM. 

Samarskite. 

Adelpholite. 

TUNGsmr. 
W olframine. 
Scheelite. 

Wolfram. 

Scheelitine 

MOLYBDENUM. 

Molybdine. 

Molybdenite. 

VANADIUM 

Yanadinite. 

Yolborthite. 

Eusynchite. 


Oxide of Chrome, or 
Chrome Ochrew 


Wolchonakite. 

U w arow ite, or Chrome 
Garnet. 

Chromite, or Chromic Iron. 

URANIUM. 

Uran ochre, or Zippeite. 
Pitchblende. 

Coracite. 

Plttlnera. 

G ummier *. 

TTranoniobiie. 

Eliawte. 

Liebigite. 

Urankalk-carbonat. 

Voglita. 

Johannite. 

Medjidite. 

Uranite. 

Autunite, or Yettow Ynarila 

Chalcolite. 

Urangraen. 


Psilomelane. 

Varvicite. 

Wad. 

Pyrolnsite. 

FoUauite. 
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Zinc-Iron Spar. 

•wr 


Manganite. 

Braunite. 


H^nanannitf , 


Diallogite. 


Manganocaldte. 
Rhodonite, or Manganese 
Spar. 

AJlagita. 

Bustamlte. 

Fowlerite. 


O pgjmoaa, 

Faiabergite. 

Stratopeite. 

Photizite. 

Troostite. 

Tephroite, or Manganeeian 
Chrysolite. 

Knebelite. 

Helvine. 

Carpholite. 

Manganese Blende. 
Hanerite. 


TopKta 

Hureaulite. 


O re en orite. 

Cmdnente. 

Pelokmnte. 


CLASS XL 

bakly Foams, 

▲in> Vounu. 


Native Arsenic. 

Arsenolite. 

OrpimeuL 

Bealgar. 

TMmarphine. 

Arsenical Pyrites, or Lsu- 
copyrite 


Skutterudite. 

GersdcaAte. 

Native Antimony. 

Senarmontate. 
Valentinite. 
Antimonphyllite. 
Antimomial Ochre. 


MINERALOGY 

Stibiconiae. 

Gervantite. 

Volgerite. 

Kermesite, or Red AntU 
mony. 

Stibnite. 

Zinkqnite. 

Jameeonite. 

Plagionite. 

Arsenical Antimony, 

Ullmannite. 

TBLLUaUJM. 

Native Tellurium* 

Tellurite, or Telluric Ochre. 

Hesaite. 

Petxite. 

Sylvanite (Mullerine), or 
Yellow Tellurium. 


Nagyagite, or Black Tel- 
barium. 


Native Bismuth. 

Bismnth Ochre. 
Agnesi te. 
Bismutha. 


Eulytine, 

Xarelinite. 

Ksmuthine. 

Wittdchite, 

Bismuth. 


or Cupreous 


Aikenite, or Needle-ore. 

Tetradjmite, or Tellurie 
Bismuth. 


flTJtftS TTT 

Mau 3UXLM, XOT 
blbbyHbat ajloss. 


Cryolite. 

Piachnolite. 


5S8 


Zincite, or Red Oxide of 
Zina 

Calamine, or Zinc Spar. 

7infl Ulftnah 

Herrerite. 

Aurichaldte.\ 

Buratite. / 


Smithsonite, or Zann GUnea. 
Willemite. 

Troostite {Shepard). 
Antomolite. 

Wagite. 

Hopeite. 

Voltrite. 

Blende, or Zinc I^ritea 

Olelophasie. 


Wnrtadte. 

Goslarite, or Sulphate of 
Zina 

Almagrerite. 


oaniczoM. 

Greenockite. 


miferoua Blei 
Prribram. 


)orOad- 


Oasaitente, or Tin Stone. 
Sparable Tin. 

Stream Tin. 1 
ToadVere Tin. J 
BosInTm. 

Tin Pyrites. 


Native Lead. 

Plumbic Ochre. 

Minhim, or Bed Lead-era. 



Targtonite. 

Argentiferous Galena. 



Cromfosdite, or Horn load, 
^romorphite. 



TQkarodita. 
Plumbocaleita 



Sohedetina. 

Wulfenite, or Yellow Lead- 
ore. 

V&nadinite. 

Deadoizite. 

Hechenite. 

Crocoiaite. 

Melanochroite. 

Mimetite, or Green Lead- 
ore. 

Hedyphane. 

Kampyllte. 

Dufrenoyaite. 

Bleinierite. 

Moffrasite. 

Kilbrickenite. 

Geocronite. 

Bohulsite. 

Boulangerita. 
Heteromorphite, or Fea- 
ther-ore. 

Meneghinite. 

Jameaonite. 

Plagionite. 

Zinkenite. 

Altaite. 

Kobellite. 

Bournonite. 

Percy lite. 

Caledonite. 

Unarite. 

Cuproplnmbite. 

Wolchite. 

Vauquelinite. 


nc. 

Natiye Iron. 

Meteoric Iron. 

Magnetite. 

Iron Earth. 

Martite. 

Goethite. 

Lepldokxoklte. 

Onegite. 

Prsibramlte. 

Bubinglimmer. 

Bammetblende. 

Btilpnoeiderite, 

Pyroeiaerlta. 

Limoni te or Brown Iron- 
ore. 

Brown Hematite. 

Wood Hnmatlte. 

Queller*. 

Bean-ore or Bolm-em. 

Pea Iron-ore. 

Xanthoeiderite. 

Bog Iron-ore. 

Lake-ore. 

Brown Oohre, or Ochry-brown 
Iron -ora. 

Yellow Oohre. 


MINERALOGY 

Timber. 

Terra dl Sienna. 

Hematite, or Bed Iron-ore. 
Specular Iron-ore. 
Micaceous Iron-ore. 

Bed Haematite, or Fibrous 
Bed Iron-ore. 

Bed Oohre. 

Saddle. 

Bed Ohalk. 

Scaly Bed Iron-ore. 1 
Bed iron Froth. J 
Tnrgite? 

Cfcalybit©, or Sparry Iron- 
ore. 

Bphjeroelderite. 

Ollgon Spar. 

Jimokertte. 

Olay Iron-etona. 

Black Band. 

Septula. 

Yivianite. 

Mnllidte. 

Anglarlte. 

Bine Iron-earth. 

Dufrfenite. 

Calclferrite. 

Delvanxene. 1 
Bera unite, f 
Carphoaiderite. 

Zwiaelite. 

Triplite. 

Hnreanlite. 

Triphyline. 

Hetopoalte. 

Tetraphyline. 

Alnandlle. 

Pyrrhotine, or Magnetic 
Pyritea. 

IVritee. 

Marcaaite, or White Iron 
Pyrites. 


nb Pyritea. 

He patic Py ritea. 

Eyroalte. 

Cellular Pyritea. 

Sopperas, or Sulphate of 


Carphoeidsrite. 

Copaapite. 

Coqmmbite. 

Blakrite. 

Halotrichite. 

Halotrichine. 

Jaroeite. 

Botryogene. 

Voltaite. 


ZeQanite. 

f&deroechisolite. 

Hyaloeiderite. 

Chkrophmite. 

Fayalite. 

Pyroamalite. 

Huringerite. 


Gillingita. 


Hontromite. 

HaUoyalteef BL JeandaM* 
Chamouite. 

Stilpnamelane. 

Lievrite. 

Wehzlite. 

Cronstedtite. 

Pingnite. 

Gramenite. 

ChloropaL 

Iron Apatite. 


Miapickd, or Arsenical 
Iron-ore. 



Pittidte, or Pitchy Iron- 
ore. 

Arsen osiderite. 


Franhlinite. 


OOBlXT. 

Aabolan, or Earthy Cobalt. 

Bemingtoqita. 

Syepoorite. 

Iinnseite, or Cobalt 
Pyrites. 

Carrollite. 

Cobaltine, or Cobalt 
Glance. 

Sznaltine, or Tin-white 
Cobalt. 

BaBtarlta. 


Erythrine, or Cobelt 
Bloom. 


KSttigite. 
Cobalt Coating. 
Boeelite. 


Biebrite^or Cobalt Vitriol. 


Annabezgite. 

Emerald HiekaL 
Zamtit e. 

Millerite, or Osmilleiy 
Plaoodine. 


Brdthauptxte, or Anti- 
monial HickeL 
Cloanthite, or Arsenical 
HickeL 

Bammelsbergite, or White 
Hickel-Pyritea. 
Gersdorflte, or Hided 
Glance. 
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Tombaxlta. 



THlmaxmlte. 

Copper NickeL 

Nickel Ochre. 

Meteorio Iron! or Meteor* 
ites. 

Meteorio Minerals, viz. : 

▲petoid. 


Ohladnita. 

Dyflvtite. 

IocUUte. 

HowanUte. 

Olivenoid. 

Partachite. 

SahralberHit®, or Shepexdtt* 
Bphanomlta. 

Iron-nickel Pyrites, or 
Rmtlandita. 


Pin^elite. 

I^romeline, or Nickel 
Vitriol. 


coma. 

Native Copper. 

Tenorite. 

Cuprite, or Bed Copper-ore. 
Chaleo trichite. 

Tile-ore, or ZtegSlers. 
Melaoonite, or Black 
Copper-ore. 

Mysorine. 

Malachite, or Green 
Copper-ore. 

Chessylite, or Blue Copper- 
ore. 


Phosphorocaldte. 

Ehlite. 

Libethenite. 

Thrombolite. 

Tagilite. 


Copper Glance. 

Nail-headed Copper-era. 
Harrlaite. 

Covelline. 

Erubescite, or Bomite 
(Purple Copper-ore). 
Chalcopyrite, or Copper 
Pyrites. 


Barnhardtit*. 
Tetrahodrite, Fablers, oar 
Grey Copper-ora. 
Annlvlte. 


%anlolite. 1 
Bchwanen.y 
Wolfebergite. 
Boumonite. 


MINERALOGY 


Kbniglte. 

Enunita. 



Cyanosite. 

Letteomite. 

Vltriolite. 


Atacamite. 

Dioptase, or Emerald 
Copper. 
Chrysocolla. 

Knpferpeohen. 

Taltalite. 

Chalkolite. 

Credperite. 

Algodonite. 

Domeykite. 

Oomwallite. 

Condurrite. 

Erinite. 

Clinodase. 

Tyrolite. 

Olivenite. 

Wood Ansniata. 
Euchroite. 

Liroconifce. 

Chalcophyllita. 

Lindackerite. 

Whitneyite. 

Darwimte. 


Alisonite. 


Benelianite. 

Selenkupferblei. 

Selenbleikupfer. 

Vauquelinite. 


CLASS IV. 

NOBLE mbtata 

Bxdtjcebu by Hbat 
axoxu. 

KXSOUBT. 

Native Quieksilvur. 

Native Amalgam. 
Cinnabar. 

Hepatic Cinnabar. 
Calomel, or HamMcrany. 


aavn. 

'Native 8ilvar. 
Selbite. 


Kenrgyrite, or Horn 
Silver-ore. 

Butter-milk Silver-or*. 

Silver Glance. 

Silver Black. 

Deleminrite. 

Jalpaite, or Cupriferous 
Silver'Glance. 

Stromeyerite, or Cupri- 
ferous Silver Glance. 

Discrarite, or Antimonial 
Silver-ore. 

Stepbanite, or Brittle 
Silver-ore. 

Polybasite. 

Psatnrose. 

Fireblende. 

Sternbergite. 

Flexible Sulphide of Silver. 

Freieslebenite. 

Red Silver-ore. 

Pyr a rgyrite, or Dark Red 
Silver-ore. 

Proustite, or light Red 
Silver-ore. 

X&ntbocone. 

Mi&rgyrite. 

Bismuthio Silver-ora. 

Naumannite, or Selanide 
of Silver. 

Riolite. 

Eucairite. 

Hessite, or Telluric Silver- 
ore. 

Bromyrite, or Bromic Sil- 
ver-ora. 

Embolite. 

Megabromita. 

Mikrobromite. 

Iodyrite, or Iodic SQvw* 
ore. 


GOLD. 

Nativa Gold. 

Gpld Amalgam. 
Auriferous Pyrites. 
AuroteUnrita. 

vlaxotuil 
Native Platinum. 
Platan-iridium. 

f!AxxA»nnL 
Nativa Palladium. 

Pcrperite, or Oro Pud re. 


Broehantita. 
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BHDDIUK. 

Rhodium Gold. 

XBiDnnc. 

Native Iridium. 

Iridosmine, or Native Alloy. 
Irite. 

OSMTU1L 

Trid-osmine. 

Irite. 

IANTHAJfUK. 

Lanthanite. 

Lanthanum , Ceriwm , and 
Didyrmum. 

Parisit &. 


MINERALOGY 

Lanthanum, Cerium, Didy - 
tnium, and Titanic Add. 
Techewkiuite. 

OOLUMBIUM. 

Microlite. 

Torrelite. 

Pyrorthite. 

Tyrite. 

Bragite. 

Cohmbic and Titanic 
Add , and Lanthanum. 
Pyrochlore. 

cehittm. 

Cererite, or Cerite. 
Lanthauocerite. 


Alknite. 

Orthite. 

TTralortfaite. > 
XanthortMte. J 
Bodenlte. 
Cerine. 
Bagmtionite. 
Muromontite. 
Tritomite. 


Ciyptolifce. 

Pnospho-cerite. 

Monasate. 

Edwardslto. 


Yttro-cerite. 


Fluocerine. 

Fluocerite. 


Some of the names in the preceding list have 
been purposely inserted twice. By that means, 
certain groups (as the Garnets, Felspars, Zeo- 
lites, &c.) can be either kept together, or the 
minerals which compose them can be inserted 
in the places which they would more pro- 
perly occupy, if arranged strictly according 
to the chemical composition of each particular 
member. 

The names printed in a smaller type are 
those of varieties of the mineral which they 
immediately follow. 

Minerva. This name of the Latin goddess 
who was identified with the Greek Athfenfe is, 
in the opinion of Professor Max Muller, 
clearly connected with mens, the Greek pivos, 
and the Sanscrit manas, mind, thus express- 
ing a pure'y intellectual idea ; while that of 
Ath&nd denotes the physical character of the 
dawn-goddess, who springs from the fore- 
head of Zeus, the sky. It is not, however, 
difficult to trace the connection of the two 
ideas. The kindred Sanscrit roots ah and dah 
which furnished names for Allans and Dahana 
(Daphne), the dawn, supplied also the germ of 
Athen6 ; and the notion of the being who 
wakes up the world after the darkness of 
night soon passed into that of wisdom, the 
metaphorical connection of light and know- 
ledge (the Q&s and yt w« of the fourth Go- 
spel) being of the closest kind. Thus in one 
of the Veaic hymns it is said of the dawn 
that * waking every mortal to walk about, she 
received praise from every thinker* It must 
likewise be remembered that the Latin name 
Minerva is explained by mane, the morning, 
by. tnanart, a verb specially applied to the 
rising sun, and by Matuta, the dawn. But 
while the general characteristics of the god- 
dess are for the most part faithfully preserved, 
the myths which have clustered round these 
names vary greatly in form and .incident. 
Thus the Vedas mention no mother of the 
dawn, and the Homeric poems know of no 
mother of AthtnA whom they represent 
throughout as a virgin goddess. As springing 


from the forehead of Zeus, Dyu, the east , she 
was called at Rome Capta, i.e. Capita (from 
caput, the head); in Messene, Kniyphasia 
(icopwpi}, the head) ; in Argos, Akria (Air pos, 
topmost). (Max Muller, Lectures on Lan- 
guage, second series, pp. 503 et seq.) Bat 
there were legends which made Apollo the 
son of Ath6n£, and these are at once ex- 
plained if we regard him as the sun-god 
rising from the brightness of the dawn, while 
as following the night he was the son of 
Leto (a name which reappears in the words 
Latona, Lethe, lethum, all denoting forgetful- 
ness and death). In the Iliad and Odyssey, 
Ath6u6 is intimately associated with the solar 
heroes Achilles and Odysseus; it is sha who 
restores the latter to his pristine beauty, and 
imparts vigour to the failing limbs of Laertes. 
In general she is represented in these poems 
as being in perfect accord with the will of 
Zeus ; but in one passage of the Iliad (i. 400 ) 
she engages in an abortive conspiracy to bind 
Zeus, m which she is the accomplice of Hera 
and Poseidon. In the legend of Pandora, at 
the instigation of Zeus Bhe takes part in the 
plot which results in the increased wickedness 
and misery of man; while in contrast with 
this the myth of Prometheus exhibits her as 
aiding in his theft of fire against the will of 
Zeus, and one version represents her as so 
acting; not from feelings of friendship, but 
from the passion of love. Her epithet rptro- 
ydytta is explained by M. BrAal ( Berctde et 
Cants, p. 17) by a reference to the Vedic 
Trita, who reigns over the waters and the air, 
and whose name reappears in the Greek Triton 
and Amphitrite. 

At Rome, Minerva had three temples : one 
on the Capitol ; a second on the Aventine ; 
and a thml on the Cseli&n Mount. There 
were also twfi great festivals celebrated 'an- 
nually in her honour; the one called Qtnx- 
quatsus or Quinquat&ia, the other Quxnqua- 
tbia Minora [which see]. The personification 
of thought or judgment in the Latin Minerva 
is shown in many proverbial phrases, as Sue 


MINIATURE 

(the fool instructs the wise); to 
do -a thing, tmim, pingvi, or croud Mimrvi, 
is to do it poorly, stupidly, or awkwardly. 

Miniature (Ft. from miniare, to colour 
with minium, first applied to the decoration of 
MSS., and signifying the large initial letters 
written in minium or red lead). In Paint- 
ing, a representation of nature on a very 
small scale. Miniature painting is generally 
executed on ivory ; and is, as to composition, 
drawings and finishing, subject to the same laws 
as {Hunting. The outline is traced upon the 
ivory with a silver point or pencil, and must 
be extremely light and delicate. This is after- 
wards drawn in with thin carmine as correctly 
as possible ; the corrections being made with 
finely powdered pumice-stone, rubbed on with j 
a paper or leather stump. The dead colouring j 
then proceeds,, wherein the shadows are left 
delicate and the lights strong, the full effect 
being afterwards produced by dotting.. The 
artist usually begins the shades with vermilion 
and carmine, giving the strongest touches to the 
most prominent parts, and to the parts where 
separations are marked out in shades that are 
obscure. Indigo is afterwards used for the 
bluish shades ou such parts as recede from the 
light. Yellow tints, composed of ochre and 
vermilion, are usually employed on the sides of 
the nose towards the bottom, under the eye- 
brows, underneath the cheeks, and on other 
parts rising towards the light. The back- 
grounds, if dark, are commonly composed of 
bistre, umber, or Cologne earth, with black and 
white ; others of a yellow cast by the use of 
ochre. The grey backgrounds are formed by 
black, jwhite, and a little indigo. When of a 
green or olive hue, Butch pink, white, and black 
are the ingredients. The backgrounds are 
formed in two coats, first laying on a light 
thin tint, and afterwards a darker one of the 
same colour, evenly and smooth. The dotting 
is performed by separate dots, or by short 
hatching strokes crossing each other every 
way so as to haye the appearance of being 
dotted. 

Among miniature painters, the most distin- 
guished are : Attavante ; Memling (died 1495) ; 
Giulio Clovio ; Nicholas Hilliard ; Isaac Oliver 
and Peter Oliver; Samuel Cooper (1609-7 2); 
Jacques Antoine Arlaud (1688-1743); Kosalba 
Carriers; and Jean IStienne Liotard, who died 
in 1776 : the present century has also had many 
distinguished artists of this class, but the 
art of miniature painting as applied to por- 
traiture has greatly suffered of late years 
through the introduction of photography. . 

Minim (Lat. minimus). In Music, a 

character ^ equal in duration to two crotchets, 
or half a semibreve. 

Minim. The sixtieth part of a fluid drachm. 

Minims or Minimi, Order of the. 

A religious order instituted by St. Francis 
de Paulo in the fifteenth century. By the 
name, derived from Lat. minimus, the hast, 
the founder meant to indicate that humility 
042 


MINIMUM SQUARES 

should be the distinguishing feature of the 
order. In dbnformity with this design the 
rules he prescribed were of the strictest kind. 
Besides the three usual vows of poverty, con- 
tinence, and obedience, the most rigid abstinence 
was inculcated. Except in cases of illness^ 
the members were prohibited not only 'from 
touching animal food, but even butter, milk, 
or cheese, or indeed any kind of sustenance in 
the composition of which such materials were 
used. Their dress was of the coarsest kind; 
the colour being black, like that of the Fran- 
ciscans. Long before the death of its founder, 
this order had attained so high a degree of 
celebrity for sanctity that it could boast of 
monasteries in Italy, France; Spain, and Ger- 
many ; and at no very distant period it counted 
no fewer than 450 religious houses scattered 
throughout Europe and Asia. 

Minimum. [Maxima and Minima.] 

Minimum Squares. In the theory of 
observations the method of minimum squares 
is that by means of which the most correct 
result is sought to be deduced from a series of 
mutually discordant, but equally trustworthy, 
observations. The principles upon which the 
method is founded are somewhat obscure, and 
differ in different writers, all of whom, how- 
ever, agree in their conclusions. The reader 
will find these principles ably discussed in a 
memoir by Ellis in the eighth volume of the 
Cambridge Transactions , 1844. We must here 
confine ourselves to the briefest possible illus- 
| tration of the method, and refer the reader for 
principles and details to the collected works of 
Gauss and Laplace, the founders of the method, 
or to one or other of their commentators; 
amongst whom may be mentioned: PoiBson 
( Connaisxanct dee Temps , 1827); Ellis; Ivory 
in Tilloch's Magazine and Philosophical Maga- 
zine ; Airy in his Theory of Errors of Observa- 
tion, &c. London 1861; and the ‘Essays on 
Probabilities ’ in the Cabinet Cyclopedia 1838, 
Encyclopedia Metropolitan , and Penny Cyclo- 
pedia. Gauss’ researches on the subject have 
been collected and translated by Bertrand 
under the title Methode des Mcindres Carrie, 
Paris 1855 — a useful little work. 

To illustrate the method by an example, let ns 
suppose our object to be the determination of 
the most probable values of a series of n mag- 
nitudes, x |t x v . . which satisfy a certain 
equation of condition 

«i*i +«,*,+ • • • 

of which the coefficients a,, a g . . V, however, 
can only be determined by observations liable 
to error. By a series of m equally trustworthy 
observations (m usually exceeds n), we shall 
be led to the following system of equations : — 

® 1,1 ... ■<! 

® 2.1 ^ + ^*, 3 * 1 + • • • "*| 

+ 

where e t , s. * . . are unknown quantities 
which would severally vanish* if the observe- 
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lions Me all aaearatc. This not being the thia bed if nearly horizontal, it win crop out 
cue, they r e p resen t the errors ef the obs erv e- along a line, and levels or tunnels driven in at 


Hone, How by the law of minimum aqnarea any part of this line or outcrop will lead to 
the meet trustworthy values of ff x , x f . . x n , a knowledge of the state of the deposit, and 


under the given circumstances, are those which suggest means of working it. If a mineral 
tender the ewm of the squares of the errors, viz. vein is the object, the outcrop is less distinct, 
ef+ef* ■ + 0 a l ««, a- mmmtnt, Ac- and -often at the surface the discovery indicates 

cording to the principles of the differential cal- very slightly the nature and magnitude of * the 
eolns, therefore, then equations, which precisely deposit These two great methods of mining 
suffice for the determination' of Xj,* a ..x B , sre— are illustrated in England, one by coal mining, 
* and the other by copper and lead mining, 

f -*14 *1-1-08,1 a, + . Ob.iSW -0 In coal mining, the object is to remove as 

da, much as possible of a distinct bed or deposit of 

mineral, forming an integral part of the earth 
*~dx $t + * *■** at the spot where it occurs. It is dear that if 

* this be removed, the earth above must come 

i -p *■ aM#i + Of* *8+ • CjmB*m M 0. down, the mineral having been entirely under 

da m the pressure of the superincumbent mass, 


<*■.**■- 0 

flam 

fla^4a-0. 


The Solution of these equations, after substi- which increases with the depth of extraction, 
taring for e v e. &c. their values in x p x a &c. f Provision must, therefore, be made against the 
is effected in the ordinary manner. Instead falling in of the roof during the progress of 
of here exhibiting the general formula, we extraction. It is also clear, that since much 
prefer to consider the special case where there water exists in the earth, and moves with a 
u but one magnitude x, -V to be determined certain freedom through strata, we may chance 
directly from observation. We have here, of to cut strata that will, if passed through, 
course, ^,=*=0 for all values oij different from let down much water to the work below, even 
1, and flu - 1 for all values of i. All the above if in the works themselves there is not a 
equations vanish except the first, which reduces natural and great accumulation ef water, 
to map, — V, + V 9 + ... Va,, and gives us the Under any circumstances, extensive works 
ordinary average or arithmetic mean of all the carried on at any considerable depth below 
observations, as the best value of x r Sup- the surface will certainly need support and 
pose next we had to determine the most probably drainage. 

, , , . . . V Lastly, it will not be difficult to understand 

probable value of a certain quotient that a free circulation of air ie necessary for 


from t» observations which gave the dividend eanTW* on the works, more especially when 
Vi.V t ..V M , and the corresponding divisors they are deep and extensive. Thus die system 
«.. . Sai. • • We should have/ 5 from the o{ . reference to the nature 

tet,^d ^equation. ££?£•£ 


w. ~w « drainage of the mine, and to the ventilation, 

x, v 1 v ? ^ Vm ) In order to reach the mineral, it is generally 

flu* + *8.1*+ • • • necessary to sink a pit or shaft, an operation 

a. the most trustworthy value of the unknown - “ 

quotient X. The quotient obtained by di- In mining for ores that exist in mineral 
. . , , veins, there is often little difficulty in regard 

mdhg the mean of the observed dividends to roof, as the ore fills up a gap which 
T Vy the mean of the observed divuurs «„ ^ DO tendency to does, and. shafte being fre- 


that is to say the quotient 

Yi+h V 

fll,l • • • flkl 


quent for the sake of {getting the ore, there is 
seldom much trouble with ventilation. Drab- 
age in such cases is, however, generally of 
primary importance. 

The mining operations, when access is once 
obtabed to a deposit of valuable numeral, must 


would b general differ from the above and be The mining operations, when access is once 
less trustworthy. obtabed to a deposit of valuable numeral, must 

SKinljftp. The operation of discovering and be regulated by the hardness, toughness, and 
removing from the bowels of the earth such condition of the mberaL Coal can be removed 
minerals as are valuable to man. When the by undermining or underholing; that is by cut- 
mberals b question occur at the earth’s sur- ting a deep groove at the bottom of the bed, 
face, so that they can be removed by the light and using wedges to make it fall. Ores sire 


materials removed should make no difference gads bring the common tools of the miner, 
in the tom, as many earthy mberals are mbed Once obtained, the produce has to be carried 


for, and many mineral veins quarried. 

m M l --- i.! • J' 


! along to the shaft, and then lifted to the 


The first operation of mining is the discovery I surface — operations less simple than they at 
of mineral, and this depends partly on the geo- j first appear, but not requiring special notice b 
logical position of the mineral sought for. If this place. 

abed or etzatum is required to be extracted, and The drainage of mbee is effected generally 
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by a mixed system, the water being carried off 
as far as possible by natural drains to as low 
a level as circumstances admit [Adit], and the 
rest pumped by powerful machinery or lifted 
in iron buckets, according to the quantity and 
magnitude of the works. Steam is largely 
employed in draining, and the same lifting 
power is made use of to remove the mineral 
to the surface. 

Ventilation is earned on in coal mines by a 
system of subdivision of the work, and by 
placing walls and doors to insure a current of 
air throughout. The air is generally drawn into 
the mine at one shaft, by converting another 
into a chimney and placing a furnace at the 
bottom to insure a draught. 

The roof of a coal mine always requires 
careful attention. At first only so much coal 
is taken as to leave sufficient support. The 
roof of the galleries thus made is propped, 
and the rest of the coal is then removed 
carefully. Ultimately the roof is allowed to 
fall. 

In metal mines a number of shafts fore sunk, 
generally in or near the lode, or through rocks - 
to cut it. The shafts are much more nume- 
rous than in coal mines, and often pay for their 
cost. The ore is removed in successive levels, 
beginning from below wherever it is found. 
The wallH are left. 

Minion. In Printing, the name of a kind 
of type, one size smaller than that used in this 
work. [Type.] 

Minister (Lat). In Politics, a servant 
of the sovereign executive power in a state : 
generally speaking, the head of a department 
or branch of government. Usage, in different 
countries, fixes very differently the limits of 
that higher class of servants to which the term 
is applied. In the British Empire, none but 
tBb heads of administrative departments are 
termed ministers : part of whom belong to the 
cabinet! and part are not included in it. The 
cabinet ministers have varied under different 
administrations ; and as our government is of 
mixed organisation, partly to serve the actual 
necessities of state, and partly retaining ancient 
distinctions of office founded on usage only, 
some of the ministers hold merely sinecure 
appointments. In France, where the forms of 
government are established more on the princi- 
ple of utility, there were under the Restoration 
eight ministers so called: 1. of the interior; 
2. of finance ; 8. of justice ; 4. of public in- 
struction and ecclesiastical affairs ; 6. of com- 
merce and public works ; 6. of the marine and 
colonies ; 7. of war ; 8. of foreign affairs ; to 
which the empire has added a 9th, of the 
Imperial household. In England, ministers 
sit and vote in either house of parliament — by 
hereditary rights if peers ; as representatives 
only, If commoners. In Frahce, ministers have 
also, by virtue of their office, a right to sit and 
take part in the debates in either chamber. 
In the United States, no minister (or secretary, 
in the language of that government) can lie 

either representative or senator. Id I 
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some European countries (as Russia), a dis- 
tinction is established between the private 
affairs of the sovereign and foreign amirs, mi 
the one hand, which form the combined .duties 
of the cabinet ministers; and the affairs of 
the interior, which are intrusted to ministers 
of state. There are also in some governments 
honorary or conference ministers, without any 
real department of duty. , The representatives 
of minor sovereigns at foreign courts aye 
usually styled ministers, instead of ambas- 
sadors. The term minister is also, frequently 
used in a sense synonymous with clergyman. 

Minium (Lat.). Red Lead, [Lead.] 

MlnneliOfe (Ger. ; literally courts of love). 
The name given by the Germans to the courts 
of love, famous in the history of chivalry. 
The subjects brought before these courts were 
chiefly connected with the Romantic gallantry 
of the period, and consisted either of questions 
proposed with the view to entrap the judges 
into some awkward decision, or of serious 
complaint*, resulting from affairs of the heart, 
which were discussed with all the formality of 
a court of law. These minnehofe were for a 
long period looked upon as forming an in- 
dispensable part in all chivalrous exercises. 
Knights, ladies, and poets alike participated 
in their proceedings ; and large collections of 
their decisions are still extant. A- 
number of ladies acted as judges in these 
courts, and conducted the proceedings as 
counsel ; they were attended by a train of 
nobles, knights, and others, who were invested 
by the court with gradations of precedency 
analogous to those conferred by the sovereign. 
These courts were held periodically at Signes, 
Avignon, Lille, and Pierrefeu. The last regu- 
lar court of this kind was celebrated by Charles 
VI. and his wife Isabella of Bavaria ; but they 
were now and then renewed at irregular inter- 
vals, and the last on record took place as late as 
the reign of Louis XIV. We subjoin a few speci- 
mens of the questions proposed in these courts 
for debate and decision. 1. Which is harder to 
bear —the infidelity or the death of the beloved f 

2. Whether does a man whose wife, or a lover 
whose betrothed, is unfaithful, suffer most? 

3. Who is more culpable — the man who boasts 
of favours from a lady which be never received, 
or he who having really received them makes 
it known ? 

Minnesingers. The most ancient school 
of German poets, whose name is derfy$d from 
the old German word minne (love). The songs 
and fame of the Provencal troubadours appear’ 
to have penetrated into Germany under the 
first emperors of the house of Hohenstauffen ; 
in whose time the crusades adSffthe frequent 
Italian wars combined to bring their nation, 
seated as it is in the centre of Europe, in 
closer communication with those surrounding 
it The minnesingers imitated in German the 
strains of those early poets, and, like them, 
made love their principal subject ; which was 
celebrated with much of pedantry and false 
conceits, but, at the same time, not without 
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generous and chivalric feeling. The verses 
of the minnesingers are in the old Suabian 
dialect of the High German, which, under the 
Hohenst&uffens, themselves of Suabian race, 
was the court language. As was the case with 
the troubadours, the minnesingers belonged to 
two different classes : there were among them 
many knights, princes, and even sovereigns; 
while there was also another class of more 
professional poets — wandering minstrels, who 
attached themselves to the persons of distin- 
guished chiefs, or wandered from court to 
court The oldest of the minnesingers known 
to ns is Henry of Veldeck, about 1170. During 
the remainder of the twelfth and first half of 
the thirteenth century this school of poets 
flourished; afterwards it gradually declined, 
and was succeeded by the less chivalrous and 
homelier school of the master-singers. We 
possess the names of more than 300 poets, and 
pieces of the composition of a large proportion 
of them, who sang during the short period in 
question. The German amatory poets had 
their high and low minne, like the celestial and 
popular Aphrodite of the ancients ; the former 
an abstract and chivalric devotion to a be- 
loved object, the latter a less elevated passion. 
The ancient German national epic, called the 
Nibilungen Lied , and the heroic poetry of the 
Ileldenbuch, belong to the same period and 
dialect, and were works of the same race of 
poets; as were also other poetical romances, 
founded on the foreign traditions of France, 
Brittany, and classical antiquity. ( Edinburgh 
Review , April 1862, p. 369 ; National Review , 
July 1868, p. 74.) 

Minnow or Minim (Lat. minimus, least). 
The name of a species of Cyprinoid fish 
( Leuciscus jihoxinus , Cuv.), and the smallest 
of the British species of that family. It in- 
habits many of the fresh-water Btreams and 
canals in England, and spawns in June, when 
each female is attended by two males. 

Minor. In Music. [Major.] 

Minor Determinant*. [Determinants.] 

Minor Term of a Categorical Bylld- 
glsm. In Logic, the subject of the conclusion. 
The minor premiss is that which contains the 
minor term. In hypothetical syllogisms, the 
categorical premiss is called the minor. 

Minority. In Law. [Age.] 

Minority. In Politics, the period during 
which the sovereign in an hereditary monarchy 
is incapacitated from exercising the supreme 
authority by reason of not having attained the 
age, prescribed by law; also the state of such 
incapacity. The royal authority, in hereditary 
monarchies, never <£es; and when' a sovereign 
deceases leaving a successor below age, it 
passes immediately to the person or persons 
whom the constitution has invested with the 
authority of regent; as it also does when a 
king becomes subject to any other incapacity. 
The term of royal minority is variously regu- 
lated by the constitution of different countries. 
The legal majority of a king of France was 
fixed at fourteen by an ordinance of Charles V., 
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which has been since followed in that country ; 
but, as a year commenced is reckoned as 
accomplished, the actual period at which a 
king of France begins to govern is the age of 
thirteen years and a day. The same period is 
fixed by the laws of Spain and Portugal By 
the constitution of Great Britain the sovereign 
is of full age at eighteen years, as far as can 
be collected from the statutes passed at several 
times to empower the king to name a regent 
whenever it has been apprehended that the 
crown was in danger of devolving on a prince 
under age. 

Minos. In Mythology, a son of Zens and 
Europa, and king of Crete. After his death he 
became judge of the infernal regions, along 
with ASacus and Bhadamanthus. For the 
meaning of the name, see Mkot. 

Minotaur (Gr. fimlravpos). In Mythology, 
a monster, half-man and half-bull, said to be the 
son of Fasiphae, wife of MinoB, king of Crete, 
by a bull ( ravpos ) ; hence the term Minotaur. 
According to one version of the myth, Minos 
shut him up in the labyrinth of Dffidalus, 
feeding him with criminals, and afterwards 
with youths and maidens sent from Athens. 
Theseus, by the assistance of Ariadne, suc- 
ceeded in destroying him, and thereby rescued 
the Athenians from the obligation of sending 
their children to be devoured. The bull of 
Minos, whose wife is PasiphSe, the giver of 
light to all , is seen again in the bull of Indra, 
as well as in that which bears Europa across 
the sea. In some myths, as in that of the 
Marathonian bull, the only idea attached to it 
is that of devastation ; but the Marathonian 
bull, like the Minotaur, is slain by Theseus, 
who is also a solar hero. 

Minster (Ger. minister, Gr. ftovatrrhpiov). 
In England this term was originally applied to 
the outposts of the Christian Church, main- 
tained by bodies of priests living under rule 
in those isolated stations which have ever since 
that time retained the maternal title of minster. 
These minsters were not necessarily parish 
churches, although they might become the 
parents of many such churches. Thus every 
station, in the advance made by the fellow- 
labourers of Augustine, received the name of 
monastery or minster , and retained it long 
after the place of the monks had been filled 
up by secular priests. (Earle's ‘Gloucester 
fragments,' Edinburgh Review , Oct. 1862, 
p. 420, &c.) 

Minstrels (Fr. mlnestrel, from Old Ger. 
minne, love). Minstrels are defined by Percy 
as an order of men in the middle ages who 
subsisted by the arts of poetry and music, and 
sang to the harp verses composed by them- 
selves or others. They appear to have been 
the successors of the minnesingers, scalds, and 
bards of different European nations, who, even 
after the age of chivalry had passed, attempted 
to gain a subsistence by practising those arts 
which ait an earlier period had procured fame 
and honour for their predecessors. 

In times of peace (to follow the sketch of 
NN 
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a writer in the Edinburgh Review , vol. lxxiii.) | quarters. As late as the beginning of last een- 
the minstrel, omnia luxuries interferes , as turv the houses of many leading families, espe- 
Pliny said of Menander, sang of mimic war dally in the northern parts of the empire, were 
to the dull barons of dungeon castles, who provided with minstrels, who were employed in 
had ears, although they could not read — various duties ; all of them* however, 4a some 
who, steeped in the weariness of wealth degree connected with their original occupation, 
and want of occupation, listened greedily, [Babd; Scald; Minnesingbbs ; Ballad.] 
like other great men, to their own praises. Mint (Qer. munze, Dutch munte). The 4 
Minstrelsy supplied the lack of a more re- place in which the coin of the realm is manu- 
fined intellectual entertainment and of ra- factured. The whole of the British coin is issued 
tional conversation, as professional gentlemen from and manufactured at the Royal' Mint in 
do now at tivic banquets : their harpings London. The general details of the business 
lulled the rude Sauls to sleep, which is now of the Mint are briefly stated under the article 
done by quarto epics. The person of the Coinage. 

minstrel was sacred ; his profession was a The Boyal Mint received its constitution of 
passport; he was "high placed in hall a superior officers in the eighteenth year of 
welcome guest:' the assumption of his cha- the reign of Edward II., and continued nearly 
racter became the disguise of lovers of ad- as then established to carry on its operations 
venture. These advantages raised pseudo- within the Tower of London, 
laureates, idle vagabonds , according to the Act Between the years 1810 and 1815 the present 
of Edward 1., 'who went about the country building was erected “on Tower Hill, at the 
under the colour of minstrelsy;' men who suggestion of a committee of the king’s privy 
cared more about the supper than the song; council, appointed in 1798 'to take into con- 
who, for base lucre, divorced the arts of sideration the state of the coins of the kingdom, 
writing and reciting, and stole other men's and the establishment and constitution of the 
thunder. Their social degeneracy may be Mint;' and in 1815 a new constitution was 
traced in the dictionary: the chanter of the introduced, founded upon a report drawn up 
gests of kings — gesta ducum regumque — by Lord Maryborough, who was then master, 
dwindled into a gesticulator, a jester ; the Under that constitution the chief officers of 
honoured jogler of Provence into the moun- the Mint were the master, the deputy master, 
tebank, the juggler, the jockie, or doggrel the comptroller, the king’s (or queen's) assay 
baUadmonger. master, the clerk of the papers, and the clerk 

Beggars they are by one consent, of the irons and superintendent of machinery : 

And rogues by Ac* of Parliament. these constituted the Mint board, and met as 

They descended by the usual stages of things often as required, to transact all the general 
of mere fashion ; at first the observed of all business of the establishment. The manufac- 
observers, and therefore imitated, until they ture of the coin was carried on by contract 
became common — vulgar ; a step which is under the direction of a distinct branch of 
at once the test of merit and universal ac- the establishment known as the Company 
ceptance, and the forerunner of disgrace. In of Moneyers. The other officers were the 
Spain, particularly, this fall occurred very soon, master's assay er, the melter, the chief en- 
The really good clergy were shocked at their graver, the weigher and teller, the surveyor 
abuses, while the interested grudged the money of the meltings, and the solicitor. The du- 
earaed by rivals who interfered with their ties of these officers are fully set forth in 
monopoly of instructing the people in pious the Mint indenture. On the general history of 

or of amnsing them with alexandrine the coinage, the reader is referred to B uding 's 

i. Their Latin synonym . for scald Annals of the Coinage, and to the article * Coin- 
^ 8 — scurra mimus , &c. — will outlive age' in the Encyclopedia Britanniea, which 

their sculptured caricatures, in which mendi- gives an account, illustrated by engravings, 
cant monks, minstrels, fools, and monkeys, are of the machinery employed in the Mint. A 
pilloried on pinnacle and gurgoyle, in dois- mass of valuable infor ma ti on, and details re- 
ter and cathedral. The itinerant monks and specting the establishment, will be found 
mountebanks repaid all this, like Falstafl^ by in ihoParliamentary Report of the Select Com - 
showing up the irregularities of regulars and mittee on the Royal Mint, and its Appendix, 
seculars, 'in ballads to be sung to filthy tunes.' published by order of the House of Commons, 
They undermined their influence. Preachings June 30, 1837. In consequence of this report, 
and songs take part in all national changes ; important changes were made in the mode of 
for doctrines precede actions. They were the carrying on the business of the Mint, mar* 
popular press of the time ; opposed by the especially affecting the duties and position of 
privileged orders, and watched by statesmen, the master, and involving the discontinuance 
as Burleigh afterwards employed agents to listen of the moneyers* contracts, 
to Btreet songs— the thermometer of the people’s Mint (La t. mentha). A given to se- 

temper. In all these alterations for the worse, veial herbaceous aromatio "plants belonging to 
the primitive principle 'to entertain’ remained the natural order Labia* > and genus Mentha. 
unchanged. To this the original ballad was Spearmint, or Mentha eiridis, is that which 
sacrificed ; passing from one to another, each is generally used in cookery. Peppermint, or 
minstrel begged, borrowed, or stole from all Mentha piperita , yields the water and the es- 
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■euti&l oil of pharmacy. Horaftmint and others from the lower surface of a stratum of air. 

are also ~es of the flame ranus. [Mentha.] This can occur when, from any cause, such a 

(Fr. menuet). ' A species of dance stratum of air possesses a higher refractive 
performed in slow time and with measured power than the one immediately below it. Such 
steps, formerly very popular, but now rarely if a condition of the atmosphere causes remote 
ever met with. objects to be seen as if reflected in a mirror, or 

DUaiite (Lat. nunntum, part, of minuo, 1 to appear as if suspended in the air. When 
diminish). In the measurement of time, the the effect is confined to apparent elevation, 
sixtieth part of an hour ; it is represented by the English sailors call it looming ; when in- 
the letter m in modern astronomical works, verted images are formed, the Italians give it 
In the measurement of an angle, a minute, the name of Fata Morgana- Ships in the 
denoted by a dash or acute accent, is the six- whale-fisheries are often descried, and some- 
tieth part of a degree, and Consequently the times known, by means of the mirage, at con- 
6,400th part of a right angle. It u the angle siderable distances. Captain Scoresby recog- 
subtended at the centre of a circle by the nised his father’s ship at the distance of more 
21,600th part of its circumference. than thirty miles, ana consequently when below 

Minute. In Architecture, the sixtieth the horizon, by its inverted image in the air, 
part of the diameter of a column, by which though he did not previously know' that it 
subdivision architects measure the smaller was cruising in that part of the fishery. The 
parts of an order; the diameter is chosen at mathematical theory of the phenomenon is 
the lower end of the coltimn. given by Biot, in the Mbnoires dellnstitut for 

Minutes. Originally the rough draft of a 1809. (Caddington’B Optics; Biot’s TroiU de 
public instrument drawn up by a notary ; so Physique^ tome iii. ; Brewster’s 1 Optics,’ Cabinet 
termed because usually written in a smaller Cyclopedia.) 

character than the instrument itself. The adrmlllones. In Roman Antiquity, a 
term is now applied to a brief report of the species of gladiators, who fought completely 
proceedings of a society drawn up by the armed against the Retiarii. Their arms con- 
clerk or secretary : in whidi sense it is nearly sis ted cn a sword, headpiece, and shield. On 
synonymous with Protocol [which see]. the top of the headpiece they wore a fish 

Mtooene or Middle Tertiary. The name embossed, called vnarmyr {Or, pop/riXos); 
given to a large and important division of the whence the name. The Mirmillones were 
Tertiary series of rocks, almost absent in the also termed QaUi, from their wearing Gallic 
British islands, but extensively developed in armour; and Bcutatores , from the shield by 
the east of Europe, and well shown in France which they were defended, 
and Belgium. The Faluns of the Loire are Mirror (Fr. miroir). A speculum or 

the typical Miocene beds. The Sewalik beds looking-glass, ' or any other polished body 
of the north of India are partly at least of capable of reflecting the images of luminous or 
this period. The Nagel Fluhe and Moiassb illuminated objects. . Silver is the most power- 
Swiss deposits are referred to the same age; ful reflector, absorbing only 9 per cent, of the 
and several large and important portions of incident light; whilst speculum metal reflects 
Eastern Europe, especially in the valley of the only about 63 per cent, of the incident rays. 
Danube, consist of rocks of this period. In the veiy early 'ages of the world, polished 

In Western Europe the Miocene deposits are metallic specula, especially of brass, were em- 
not of much economic importance, but advancing ployed as mirrors by the Jewish and Egyptian 
eastwards, they are not only more extensive, but women ; but in modem times, plates of glass 
contain large deposits of mineral fuel, chiefly coated on one ride with an amalgam of tin are 
lignite. The great plains extending from the alone used as mirrors for ordinary purposes, 
foot of the Eastern Alps to the foot of the Car- [Mercury ; Tin.] 

p&thians are lacustrine deposits of this period, Concave mirrors are sometimes used to con- 
rich in fossils in some localities. oentrate the rays of the son or of ignited 

MClquelets. In Modem History, partisan bodies to a focus, and thereby produce intense 
troops raised in the north of Spain, and heat. The surfaces formed by the revolution 
chiefly in Catalonia. The Miquelets became of the ellipse, parabola, and hyperbola are such 
first known in the wars between Spain and that the first accurately reflects diverged rays 
France in the seventeenth century. At seve- to a focus, the second parallel rays, and the 
ral periods (in 1689, 1789, and again in the third divergent rays. The great difficulty of 
wars of Napoleon) the French nave endea- constructing these surfaces has led to the em- 
voured to organise rimU«» corps, to oppose ployment of spherical segments, winch, though 
to the Miquelets in the mountain warfare of not accurate, yet under proper restrictions 
those districts. are approximately so. For the mathematical 

k [Supernatural.] theory, see Reflection ; see also Bubmiks 

(Fr.). An optical illusion very Glass ; Shscultjx ; Tblbscofb. 
co mmon at sea, s specially ii high latitudes, ***** (a corruption of the Persian title 
and sometimes also witnessed onland, part i- Emir-Zadeh, sons of the prince). The common 
cnlarly in Egypt and Perris, and on the margin style of honour in Perris, when it precedes the 
of rivers udluM, or on the seashore. It arises surname; when appended to it, it signifies 
from the total reflection of the rays of light prince. 
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Mlfobna. The text of the Jewish Talmud, of the profits of lands during life, forfeiture of 
on which the Gemara , or second part, is a goods, and imprisonment for life. . Misprision 
commentary. It consists of traditions and of felony in a public officer is punished by ira- 
explanations of Scripture. The former are prisonment for a year and a day ; in a common 
supposed by the Jews to have been delivered to person, by imprisonment generally; and in both 
Moses on the mount, and from him to have by fine. 

passed, through the keeping of a succession of Missal (Low Lat. missale). The book 
prophets and sages, to Rabbi Juda of Tiberias, containing the ritual for the celebration of the 
who committed them to writing. Their com- various masses of the Roman communion. The. 
pilation is supposed by modem commentators missals in use in different churches are not 
to have taken place about a.c. 150 or 190. identical in all respects; but the most important 
(Prideaux, Connection, vol. ii. ; and Lardner, part of them, the canon of the mass, as de- 
CoUection of Jewish and Heathen Testimonies, livered in the Sacramentary of Gregory the 
vol. i.) Great, which was taken from that of Pope 

Misdemeanour. .In Law, any offence Gelasius in the fifth century, and which is af- 
which is the subject of indictment and punish- firmed by Roman Catholics to be a faithful 
ment, not of a felonious character ; such are representation of the ritual of the primitive 
seditious acts, peijury, battery, libels, con- church, is common to all. . 
spiracies, attempts, and solicitations to commit Missionaries (Lat. missio, a sending). In 
felonies, &c. Over these offences the justices ordinary language, ministers who go abroad to 
of the peace at quarter sessions have a general preach the Gospel to infidel nations. For the 
jurisdiction, although they may be removed by fields of labour, titles, and operations of the 
certiorari to the Queen’s Bench ; and in the trial principal missionary societies now existing in 
the defendant had at least for a long period of and out of Great Britain, see Society. 
time one remarkable privilege, viz. that his coun- Missions. Stations of missionaries in in- 

eel might address the jury, which was equally fidel countries. In Geography, the extensive 
the case in treason, but not until the year 1837 districts formerly under the control of mission- 
in any sort of felony. The ordinary punishment aries of the church of Rome, on the borders of 
of misdemeanours is by fine and imprisonment, the Spanish and Portuguese settlements in 
[Law, Criminal; Misprision; Sessions.'] America, were so called. These missionaries 
Mlsenlte. A hydrated sulphate of potash chiefly belonged to the orders of the Capuchins, 
found in the form of white silky fibres in a Dominicans, and Jesuits ; but the latter wero 
cavern near Misene in the Campagna. the most celebrated and the most successful. 

Mlserlcordfa (Lat. pity). A dagger, so Their settlements in Paraguay comprehend a 
termed in the middle ages because it was the vast province, which they governed with iu- 
weapon used by a knight against a dismounted dependent authority : in Brazil they bad also 
adversary when he enforced him to cry for extensive districts under their control. The 
mercy. [Dagger.] downfall of the order was followed by the dc- 

Mlinomer. In Law, the description of a struction of these settlements : those of Para- 
person by a wrong name. This error was fatal guay were wholly ruined ; those of Brazil, by 
under the rigour of ancient English law in regulations of the marquis de Pombal, were 
various instances, but may now generally be taken from their spiritual governors and placed 
amended in proceedings both civil and criminal, on a new footing. Trifling relics of the mis- 
Misplckel. Native arsenide with bisul- sions of the other orders are still found on 
phide of iron, of a tin-white colour, with a the banks of the Upper Amazon and Orinoco ; 
metallic lustre. It occurs chiefly in lodes in but they have undergone severe losses from 
crystalline rocks, and was formerly worked in the revolutionary wars. The success of the 
Cornwall as an ore of arsenic, much of the experiment of governing the American Indians 
white arsenic of commerce being obtained from by missionaries has been the subject of much 
it. (Bristow’s Glossary of Mineralogy.) controversy. It is certain that the Jesuits 

Misprision (from the Fr. mespris, con- succeeded better than any other governors 
tempt or negliaence). In Criminal Law, in its have done in rendering them industrious, and 
larger sense, tnis term is used to signify every subjecting them to discipline. But it is con- 
considerable misdemeanour which has not a tended that this was only effected by an arti- 
certain name given to it in the law; and it is fldal system, which rendered them the servile 
said that the offence of misprision is involved and childish dependants of their spiritual 
in every treason or felony whatsoever. Gene- masters, and that this slavish state was inju- 
rally, however, by the word misprision is under- rious to them, not only in a moral but a physical 
stood the contempt or neglect, that is, the non- point of view, inducing premature decay ; inso- 
disclosure or concealment, of any treason or much that, it is said, the population of all the 
felony, committed or to be committed, which a missions was continually decreasing, although 
man is cognisant of, but has never assented to ; endeavours were made to keep it up by violent 
for if he expressly assented, this makes him, in seizures of free natives, who were brought by 
a case of treason, a principal, and in a case of force within their boundaries. See Charlevoix, 
felony either a principal or accessary, according Histoire du Paraguay ; the Lcttres Edifiantes; 
to circumstances. Misprision of treason was Raynal, Histoire des Indes ; and Southey’s 
made punishable under ancient statute by loss History of Brasil : the two last writers espo- 
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daily for philosophical views on the subject* 
although the latter is perhaps too favourable ; 
Marshall’s Christian Missions; Humboldt's 
Personal Narrative , for those on the Orinoco ; 
Forbes's California, for a very unfavourable 
view of the condition of those in the latter 
country* prior to the American annexation of 
the greater part of it. American missionaries 
have established a government, somewhat 
similar to those of the Homan Catholic orders, 
in some of the South Sea Islands. 8ee Ellis’s 
Polynesian Researches; the Voyages of Adm. 
Beechey, Capt. Erskine, and others. 

Mist. [Foo.] 

Mistletoe (A.-Sax. misteltan). A para- 
sitical plant inhabiting the branches of many 
kinds of trees in the north of Europe. It 
is the Vtscum album of botanists. Its con- 
nection with Druidical ceremonies is well 
known; but, os tradition tells us that the 
priests of that superstition only employed the 
mistletoe of the oak, some doubt had been 
entertained of the plant now so called being 
really that of our ancient chronicles, because it 
had not been found upon the oak for many 
centuries. It has, however, been recently 
discovered upon that tree in the west of Eng- 
land ; and this leaves no doubt upon the subject. 
The powder of the leaves or shoots of the 
mistletoe has been used in epilepsy. [Viscum.] 

Mistral. The name given to a cold north 
wind, which, blowing from the Alps, forms one 
of the scourges of Provence and the valley 
of the Bh6ne. It blows with great violence 
during the winter and spring months. 

Mliji An impure sulphate of iron, occur- 
ring in opaque pulverulent masses of a yellow 
colour at the Rammelsberg mine in the Harz. 

Mites (Fr. mi ton, Old High Ger. miza, 
Gr. pitas). A tribe of minute Acaridan Condy- 
lopods, which do not suck their food. [Acarus.] 

Mithras. The sun -god of the Persians, 
to which they paid adoration as the purest 
emblem of the divine essence. The worship of j 
Mithras was introduced into Rome, seemingly 
not long after the fall of the republic, and 
soon spread over all parts of the empire. It 
was one of those which resisted Christianity 
the longest. The god » commonly represented 
as young, and kneeling on a bull which he has 
thrown on the ground, and which is also at- 
tacked by a dog, a serpent, and a scorpion. A 
specimen of such a group is preserved in the 
British Museum. The bull reappears in the 
legends of India and Europe ; the serpent in 
those of Heracles, Vritra, Orpheus; and the 
dog in those of Artemis, Kephalos, Procris, , 
&c. all solar myths. (Beugnot, Destruction du 
Paganisms <n Occident; Milinan's History of 
Christianity .) 

Mltbrftdate. A celebrated medicinal con- 
fection, said to have been invented by Dsmo- 
cratcs, physician to Mithridates, king of Pontus, 
and supposed to be an antidote to all effects 
of poison and contagion ; it contained seventy- 
two ingredients. This many-headed monster 
of Pharmacy is (says Hr. Heberden) a farrago 
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| that has no better title to the name of Mithri- 
dates than as it resembles the numerous undis- 
| riplined forces of a barbarous king, made up of a 
dissonant crowd, mighty in appearances, but in 
reality an ineffective multitude that only hinder 
each other. (Antitheriaca^ 1746.) An amusing 
account of .this once celebrated remedy wifi 
be found in the Introduction to Hr; Paris's 
Pharmacdogia . 

Mitral Valve*.. The valves of the left 
ventricle of the heart. 

Mitre (Lat.; Gr. pirpa, a head band, Or dia- 
dem). The episcopal coronet It appears to 
have been an ecclesiastical head covering from 
the earliest ages of antiquity. Pellerin says 
that it was worn by the regal pontiffs of the 
Hebrews, and with a few slight modifications 
was afterwards adopted by the Oriental kings 
and pagan high priests under the name otcidaris . 
Among the Romans the mitre was originally a 
sort of head-dress worn by ladies ; and Berries 
makes it a matter of reproach to the Phrygians 
that they were dressed like women, inasmuch as 
they wore mitres. There is every reason for 
supposing that in England the mitre was worn 
by the bishops on the first introduction of 
Christianity into the island ; and it is supposed 
(Gough’s Sepulchral Monuments vol. i. p. 153) 
that the practice was borrowed from the apex or 
tutulus of the Flamen Dial is in ancient Rome. 
As an heraldic ornament, the mitre of a bishop 
is surrounded by a fillet set with precious 
stones: the archbishop’s mitre, on the other 
hand, issues from a ducal coronet. 

Mites. In Architecture, a junction of two 
pieces of wood or other material at an interior 
angle, by diagonal fitting. 

Mitre Wheel. In Machinery, the term 
mitre wheel is applied to wHbels that have their 
teeth set at 46° with the spindle, so as to 
transmit the motion to another mitre wheel and 
shaft placed at right angles to the first wheeL 

Mittimus (Lat. we send). In Law: 1. A 
writ for transferring records from one court to 
another ; 2. A precept under the hand and seal 
of a justice of peace committing an offender to 
his charge. [CoMHrmmrrJ 

Mixed Cadence. In .music. [Cadence.] 

Mixed XMflsrenees. [Equation of Mixed 
| Differences.] 

| Mixed number. In Arithmetic, the sum 
of a whole number and a fraction. In the 
symbol for a mixed number the sign + is 
usually omitted ; thus 8 J denotes 3 + J. A 
mixed number can always be expressed as an 
improper fraction, and vice versA 

Misses Mast. The name given in a 
three-masted vessel, or in a ketch or yawl, to 
the mast which supports the after sails, being 
nearest the stem of the ship. The word occurs 
in Italian as mezzana, a lateen Bail, and in 
French as misaine, a foresail, and must be 
traced to the Latin medius, and the Greek 
1 plaos ; its application arising from the niiaen 
sail in a galley bring in the middle line of the 
ship, while the other sails were carriod across 
the deck, 
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_ (Or. fjunip&viKis, from ys4ffi% Hodallty. In Logic, a term applied to 

memory). The art of refreshing the memory designate propositions, in which the copula is 
in particular things by artificial aids. The accompanied by some phrase which adds to 
common processes of tying a knot in a hand- or restricts its meaning. Some of those 
kerchie£ &c., Will exemplify the simplest phrases may be thrown into a logical shape by 
species of mnemonics, in which we endeavour altering the form of the proposition. Thus 
to connect certain arbitrary acts with peculiar the modality expressed by must is only the 
associations, so that the memory of the former expression of a universal statement, * Body 
may call up the latter. Some persons hare must occupy space* being equivalent to the 
taken the precaution, before delivering an proposition * All bodies occupy space.* 
address by heart, of entering the room in which Mode (Lat. modus). A term used by Locke 
it was to be spoken, and connecting in their to denote * such complex ideas which, however 
own minds particular portions of their intended compounded, contain not in' them the sup- 
language with certain visible objects in the position of subsisting by themselves, but are 
room. The well-known solemnities observed considered as dependencies on or affections of 
on the perambulation of parish boundaries, &c., substances.* Of these modes there are two 
form another instance of practical mnemonics, kinds — simple and mixed. Simple modes are 
the object being to fix the memory of particular 1 only variations or different combinations of 
spots in the mind of those who are present. For the same simple idea, without the mixture of 
the purpose of facilitating the remembrance of any other, as a dozen or a score, which are 
dates, names, &c. various methods have been nothing but the ideas of so many distinct 
devised by different writers (especially Feinagle units added together.* Mixed modes are those 
and. Gray in England) under the names of * compounded of simple ideas of several kinds 
Memoria Technica, or Artificial Memory. put together to make one complex one — e. g. 

Mnemosyne (Gr. /uotfuxrunj, memory). In beauty ; and consisting of a certain composition 
the Hesiodic Theogony, a daughter of Uranus of colour and figure, causing delight in the 
(the heaven) and Gaia (the earth), who be- beholder.’ It need hardly be said that this 
came by Zeus the mother of the nine muses. distinction is founded on a very imperfect and 
Moat (ItaL motif). A ditch made round the false analysis. The term is now universally 
old castles, and filled with water. In some cases laid aside by writers on mental philosophy, 
these moats still remain, as at Bodiam Castle ; Mods. In Music, the melodious constitution 
whilst in others they are drained and planted, or arrangement of the scale of the octave, 
as at Eltharn Palace. For the most part, how- Thus we speak of the mqjor mode when the 
ever, all traces of them have disappeared. notes of the octave are arranged according to 
Mobility 1 (Lat mobilitas, from moveo, 1 the major scale, and of the minor mode when 
move). One of the general properties of matter, they are arranged according to the minor 
in virtue of which every body at rest can be scale. 

put in motion by the action of a source adequate Model (Fr. module, Ital. modello, from 
to overcome its inertia. Lat modulus, dim, of modus, a measure). 

The term is also frequently used to denote In the Fine Arts, that which is an object of 
the absence of viscosity or oilineas in "liquids ; imitation. In Painting and Sculpture, it is the 
thus water, alcohol, and ether are said to be individual whom the artist procures forgetting 
mobile, whilst castor oil and molasses are up his proportions, details, play of the muscles, 
viscid liquids. [Matter.] &c. In Sculpture, the term is applied to 

Moccasins. The native name forthe Bhoes the small sketch in wax or day for a work 
of the American Indians. They are generally of art In Architecture and in manufacturing 
made of deer Bkin or other soft leather, without art, it is a small pattern in relief, either of 
a sole, nut ornamented on the upper side. wood, plaster, or other material, of the bnild- 
Mooba Stone. A white translucent kind ing proposed to be executed, 
of Agate with brown markings resembling Model. In Mechanics, a small or miniature 
trees and vegetable filaments. The name is, representation of the structure of a machine, 
probably, a corruption of Moschus (or moss) so as to exhibit its mode of working; &c 
Stone. Owing to the effect of increased mass in making 

Mocking Bird. A name given to one of the machine itself, the results obtained from 
the family of thrushes, the Turdus polyglottus the model exceed those of the machine in a 
of Linnaeus, on account of the surprising greater ratio than the ^iwmn««w of the 
facility and aeouacy with which it can imitate two works. 

almost any sound. It is also the finest of Modelling. In the Fine Arts, the art of 
song-birds ; and the vocal organs, which are forming figures in wax or in day for making 
well devdoped in all the thrush tribe, find the mould from which works in plaster or other 
their highest perfection and complication in the material are to be east. In middling in clay, 
mocking bird. that is potter’s day, the tods need are made of 

This species, in modern ornithological sys- wood and of wire, but no tod is so good as 
terns, forms the type of a genus (Mimus of the fingers. The day, kept of a certain uniform 
Boi6) : it indudes other species besides the moisture by constant sprinkling, or by being 
M. polyglottue, all of which are natives of covered with a wet doth or with oil-silk or 
America. [Mnc.] an air-proof bag, is placed on a banker with 
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a circular revolving plinth, for the conve- 
nience of the manipulator. Clay models 
require interior supports, composed of a strong 
iron upright, and sometimes even wood also 
with cross bars, or the work is liable to 
sink or even fall to pieces, from the weight of 
the wet earth: the proper construction of these 
skeleton supports is a very essential part of 
modeling in day. 

Goldsmiths and medalists use wax for their 
models, which are commonly of a comparatively 
small size : the same material was used by the 
ancients for their small bronzes. Modelling 
wax consists of bees-wax melted with a small 
quantity of Venice turpentine, with which a 
little flake white in powder, or other powdered 
colour, is mixed, according to the tint or colour 
required. In wax modelling, ivory tools as 
well as wood are used. 

Moderators, Senior and Junior. In 
the Universities of Oxford and Cambridge, 
certain public .officers appointed annually to 
perform various duties. Their name is de- 
rived from their old office of moderating or 
presiding in the exercises publicly performed 
in the schools between undergraduates can- 
didates for the degree of bachelor of arts. 
These disputations, relics of the old uni- 
versity system, are now reduced to little 
more than matters of form. Moderator is 
also the name applied to the president for 
the time being of the General Assembly of the 
Church of Scotland, and of the other inferior 
church courts, the synods, and presbyteries. 

ModUUon (Fr.). In .Architecture, an 
ornament sometimes square on the profile and 

sometimes scroll-shaped, thus with 

the intervention of one or two horizontal mem- 
bers, placed at intervals under the corona in 
the richer orders. They should stand centrally 
over columns when the latter are employed. 
They are simplest in the Ionic and Composite 
orders, much more carving being bestowed on 
them when they are introduced in the Corin- 
thian. The mutule of the Doric order, which 
should alwayB stand over the centre of a tri- 
glyph, is the same sort pf thing as the modillion, 
ana occupies the same place in the entablature. 

Modular roous ora Quadrlo Burfbce. 
In Geometry, a point-sphere which has double 
contact with the quadne of/such a kind that 
the planes of contact and intersection are ima- 
ginary. The locua of all such points is called 
a modular focal conic. When the planes of 
contact are real, the point-sphere is often 
termed a non-modular or umbtlicar focus. 
MaeCullagh first introduced these terms in 
his theory of the modular generation of a quo- 
dri* o, which theory was afterwards completed 
by Dr. Salmon. [Foods.] 

Modulation (Lot. modulation a measuring). 
In Music, the act of moving through the sounds 
in the harmony of any particular key to those 
of another ; or the transition from one key to 
another. 

(Left, modulus). In Architecture, 
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measure equal to the semidiameter of a 
column. It is by some writers exclusively 
applied to the Doric order; but its application 

Modulus (Lat.). A term often, and some- 
times loosely, used in Mathematics ; in general 
it denotes some constant, multiplier, coeffi- 
cient, or parameter involved in a given func- 
tion. Thus we have the modulus of a system 
of logarithms, the modulus of a congruence, the 
modulus of an elliptic function, the modulus of 
linear transformation, &c., aU which terms will 
be found defined more strictly in their respec- 
tive places. Again, the positive square root 
of a* + U* is often termed the modulus of the 
imaginary expression a + b*/ x-l ; in the themy 
of numbers, however, a* + £*, the square of this 
modulus, is called the norm. [Integer.] ’ 
Modus (modus decimandi, or special man- 
ner of tithing). In Law, a term used where 
lands, tenements, or some certain annual sum 
or other profit, hath been given time out of 
mind to a parson and his successors. in full 
satisfaction and discharge of all tithes in kind. 
It is in some cases a pecuniary compensation, 
in others compensation in work and labour. 
[Tithes.] 

Moores. [Moira.] 

Moprabla.ni or Men of tbe West. A 

name formerly given to a species of Turkish 
infantry composed of the peasants of the nor- 
thern parts of Africa, who sought to better 
their condition by entering into foreign service. 

Mogul, Great. The name by which the 
chief of the empire so called; founded in Hin- 
dustan by Baber in the fifteenth century, was 
known in Europe. The last person to whom 
this title of right belonged was Shah Allum ; 
and the Mogul empire having terminated at 
his death in 1806, his vast possessions fell 
chiefly into the hands of the East India 
Company. 

Mofmlr (Gut. mohr, Fr. moire, Ital. no- 
erro, Span. muer). The hair' of a variety of 
the common goat, famous for being soft and 
fine as silk, and of a silvery whiteness. It is 
not produced anywhere but in the vicinity of 
Angora, in Asia Minor. The expartatflbn of 
this valuable and beautiful article, unless in the 
shape of yarn, was formerly prohibited ; bat it 
may now be exported unspun. Tbe production, 
preparation, and sale of mohair have long 
engrossed the principal attention of the in- 
habitants of Angora ; and it used to form an 
important article of Venetian commerce. It is 
manufactured into camlets and other expensive 
stuffs. Hitherto but little has been imported 
into England. 

Mohammedanism. One of the most 

celebrated systems of religion in the world ; so 
called from Mohammed, its author and founder, 
who was bom at Mecca, in Amble, in May 
671. This founder of a new idjmon and of 
a political power, which even in his lifetime 
extended over his native country, and which 
under his successors threatened, to ov er r un 
the world, traced his genealogy in a direct 
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line through eleven descents from Koreish, the 
founder of the powerful tribe that bene his 
name, and who again was affirmed to be in di- 
rect descent from Iahmael, the son of Abraham. 
The future prophet sprang, therefore, from the 
noblest tribe of the Ishmaelitish Arabs; and 
his grandfather was at the time of his birth 
sovereign. of Mecca, and guardian of the Caaba 
(which from time immemorial had been iden- 
tified in the minds of the Arabs with every 
sacred feeling) ; consequently, from the sanctity 
of his territory and his office, a prince of great 
power and influence. But though descended 
from so powerful r family, Mohammed's early 
life was spent in comparative dependence. He 
was a younger son of Abd al Motalleb ; and 
having in his early infancy lost both his parents, 
his only inheritance was five camels and a 
female slave. On his paternal grandfather 
was devolved the guardianship of the fut ru 
prophet ; but of this protector he was deprived 
Dy death when only eight years of age. In a 
dying charge Motalleb confided this tender 
plant of the aneient stock of the Koreish to 
the hands of Abn Taleb, his eldest son, and 
the successor of his authority, who amply re- 
deemed the trust reposed in him by cont inning 
throughout life the steadfast friend of his ward 
amid all the difficulties -and dangers to which 
the latter was exposed m the promulgation of 
his doctrines. His education, however, is said 
to have been extremely scanty; and at the early 
age of thirteen, being intended for a commercial 
life, he accompanied his uncle's trading caravan 
into Syria. He afterwards entered into -the 
service of Khadgah, a rich widow of Mecca, to 
whom his drill in commerce or his other accom- 
plishments so far endeared him that at the end 
of three yeara she bestowed upon him her hand 
and fortune — an alliance which restored him 
to the station of his family. At this period he 
was twenty-five, and his wife forty years of age. 

^ During the first thirteen years of his mar- 
riage little or nothing is known of his history ; 
but at the end of that period he withdrew from 
society to a cave near Mecca, where he gave 
himself up to contemplation. In this retire- 
ment he gave out that for two years he was in 
daily communication with the Deity. 

Iu his fortieth year he assumed the pro- 
phetic office, and displayed his views and 
principles to his domestic circle. His first con- 
vert was Khadijah, whom he always regarded 
with affection, and even reverence, and whom 
he placed, after her death, among the only four 
perfect women the world ever saw ; the other 
three being Miriam, the sister of Moses ; the Vir- 

S ’n Mary; and Fatima, the youngest of his own 
mghters. The progress of the new sect was 
at first very slow. Three years were silently 
employed in the conversion of fourteen (some 
say nine) proselytes ; but in the fourth year he 
extended the theatre of his preaching, and pro- 
claimed his doctrines publicly to liis fellow- 
citizens. The faith which, under the name of 
Islam (i.e. salvation), lie preached, was com- 
pounded substantially of two great principles. 


| which, as Gibbon rays, involve an eternal truth 
and a necessary fiction ; namely, that 4 there 
is only one God, and that Mohammed is HI* 
prophet* He did not, however, aim so much at 
founding a new rehgien aa reforming the old, a u 
declared by the former prophets, Adam, Noah, 
Abraham, Moses, and Christ, by putting an end 
to those superstitions and idolatries by which the 
true faith had been corrupted. Being urged to 
i confirm the reality of his divine mission by 
miracles, he declined the attempt, appealing 
to the internal evidence of his doctrines, and 
declaring that miracles would depreciate the 
merit of faith. The only miracle which he 
professed to have accomplished is a nocturnal 
journey from Mecca to Jerusalem, and thence 
through the heavens, on an imaginary animal 
called Borak, i. e. lightning ; but the words of 
the Koran are often regarded as figurative and 
allegorical. The citizens of Mecca listened to 
the exposition of his principles with patience 
till he attacked the idols of the Caaba. This, 
however, raised such a storm agzmst him, par- 
ticularly on the part of the Ksirdshites, that, 
notwithstanding the protection of Aba Taleb, 
who, though not converted to Mamiarn, con- 
tinued the warm mad s te a df a st pro te c to r of his 
nephew, many of his faHffwos fled to other 
countries, chiefly to Ethiopia. This happened 
; in the sixth year of his lwiwira^ and is called 
i til * first Hegira* or flight. 

In the tenth year of his mi-inn he lost both bm 
wife -Khadijah and hb unde Abu Taleb. The 
death of the latter being the severest blow that 
the new faith had yet sustained, this year is 
known in the Mohammedan annals as ‘the 
year of mourning.' The death of Abu Taleb 
removed the only check to the virulent enmity 
of the Koreishites ; and a stranger having suc- 
ceeded to the sovereignty of Mecca, Mohammed 
(after a troubled residence of three years, 
marked, however, by the accession of many 
preselytes), on the invitation of a deputation 
from Medina, fled to that city ; and instantly, 
as if by magic, the proscribed and condemned 
exile became a powerful, and, as it soon ap- 
peared, an all but invincible monarch. This 
flight from Mecca to Medina [Hegira] is the 
epoch from which the Mohammedans date 
their era. It occurred in the fifty-third year 
of Mohammed's age, and the thirteenth of his 
mission, and coincides with Jnly 16 a. d. 622. 

Hitherto Mohammed had used only per- 
suasion and argument in propagating his 
religion. Throughout the eighty-five chap- 
ters of the Koran , published at Mecca, he 
exhorts his followers to bear with meekness 
the i injuries to which their principles might ex- 
pose them, declaring that he had no authority 
to compel anyone to embrace his creed. In 
the eighteen chapters published at Medina, on 
the contrary, he taught a very different doctrine, 
and announced that God had commanded him 
to extirpate idolatry by force of arms. The 
enj’oyments of paradise were promised to ‘ those 
who fight for the cause of Goa, whether they hr 
slain or not.’ (Sura. 11.4. 9.) Nor were those 
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mere words of mm; they were 00011 reduced 
to practice. Mohammed, toon after hia uriwl 
in lfadina, assumed the exercise both of the 
sacerdotal and regal office. The option of 
friendship, or submission, or battle, mi pro- 
poaed to the enemiee of Irilamism. His petty 
excursions for the defence or a tt ack of a care- 
Yen prepered*1Ks troopa for the conquest of 
Arabia. But what established hia power, and 
laid the foundation of future conquests, was 
the issue of the battle of Bedr, near Medina, 
fought in the second year of the Hegira, between 
the troops of Abu oophian, the new sovereign 
of Mecca, and bis own, in which the latter, 
though only a third of the number of the enemy, 
gained a complete victory, with the loes of only 
forty men. From this period the progress of 
Mohammed, if not a complete triumph (for 
he sustained some defeats), affords in example 
of perhaps the most rapid success oh record ; 
and after the lapse of six years, in the eighth 
Hegira, his victorious troops entered the city of 
Mecca — an epoch from which may he dated the 
final establishment of the Mohammedan faith 
in Arabia. The few contests that followed 
were merely the last struggles of an expiring 
opposition, and were mostly terminated by 
Mohammed's generals ; while the prophet him- 
self was employed in destroying the idols en- 
shrined in the Caaba, and in consecrating the 
temple to the worship of the sole God. The 
year following is known in Mussulman history 
as the * year of embassies ; ' because missions 
were sent to the prophet from a majority of 
the Arabian tribes, giving in their adhesion to 
his creed; and recognising his authority, both 
sacred and civil. 

But while his religion was thus triumphant, 
and was destined to spread still farther, the 
prophet's own days were drawing to a close. 
About three years before his death his bpalth 
had" been declining, in consequence of jx>ison 
administered to him by a Jewess of Chaibor, 
in order to test the validity of his divine 
knowledge. But his death was occasioned 
by a fever of fourteen days, on June 6, 632, 
in the 10th Hegira, in the sixty-third year 
of his age. His remains were buried in Medina, 
in the room in which he breathed his last ; 
and though the house itself has long since 
disappeared, a simple unadorned monument 
marks the spot where his body reposes. The 
pilgrim, on his way to Mecca, indreases the 
worth of his pilgrimage if he turn aside to 
visit also the city which contains the ashes of 
Mohamstihd. 

During the life of Khadyah, Mohammed did 
not avauhimself of the right of polygamy : after 
her death, however, the restraints which policy 
or affection had imposed on him were laid aside, 
and the utmost license marked his subsequent 
career. While he limited the number of wives 
to four in the case of others, he claimed an 
exemption to himself on divine authority ; and 
married no fewer than seventeen according to 
some authorities, and nine according to others 
strangely enough, all widows except one — 
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Ayesha, the daughter of Abu Beker. Bf \ 
Khadgah he had four sons, and a a many 
daughters ; and bj an Egyptian concubine a 
fifth son: but hia sons all cued in infancy; and 
of ten daughters none survived him except 
Fatima, who was married to her cousin AIL 
From this marriage sprang an illustrious off- 
spring ; the ancestors of the numeroqa eapatiag 
echenfs, or sons of the prophet. 

The religion of Mohammed is contained in 
the Koran (Le. book), the contents of whidL 
according to Mohammedan belief, are uncreated 
and eternal, subsisting in the essence of the 
Deity, and inscribed with, a pen of light on 
the table of the everlasting decrees, ana conn* 
municated at different times by the angel 
Gabriel. Its author appeals to the beauty of 
its style as a proof of its inspiration. 

The object of Mohammed seems to have been 
to recal the inhabitants of the populous country 
of Arabia to a monotheistic worship, and to 
unite idolaters, Jews, and Christiana in the same 
creed. He taught that the chain of inspiration 
was prolonged from Adam to the promulgation 
of the Koran ; that Christ did not die on the 
cross, but that a phantom, or a criminal, wee 
substituted in His place, and that He was trans- 
lated to the seventh heaven ; that Christ re- 
joiced in the assurance of a future prophet more 
illustrious than Himitolf ; and that the promise 
of the Paraclete , or Holy 'Ghost;' was prefigured 
in the name, and accomplished in theqperson, 
of Mohammed, the last and greatest of the 
prophets. He tadght the existence of angels 
good> and bad, and of the Devil or Eblie ; de- 
scribing the latter as having been expelled 
from heaven, without hope of recovery, for re- 
fusing to pay homage to Adam at the divine 
command. As to the Christian Scriptures, he 
acknowledged the Pentateuch, the Psalms, and 
the Gospel. The doctrine of the resurrection 
and the day of judgment formed part of his 
faith. He taught that every man shall he 
judged according to his work*: but that the 
believers in Islamism shall not be sul^jected 
(like the wicked idolaters or infidels) to end- 
less tortures, hut that, after undergoing a 
purifying punishment, they shall he translated 
into the regions of bliss. He inculcated the 
absolute and unalterable predestination of »U 
things. He called prayer ‘the pillow of re- 
ligion,' and ‘the key of Paradise;' and pre- 
scribed five different stated periods of prayer 
daily, accompanied with as many ablutions or 
purifications of the body. During prayer ho 
first insisted that the face should be turned to 
Jerusalem, in compliment to the Jews; but 
afterwards bestowed that honour on Mecca. 
Alms, fasting, and pilgrimage t*> Mecca, are 
the remaining duties of practical religion en- 
joined on all good Mussulmans. Of the last, 
the most holy was that of Ramadan, instituted 
in honour of the month in which Gabriel ap- 
peared to him in Mecca. Friday was ordained 
as the Moslem sabbath, because on that djy 
he made his flight to Medina. He continued 
the rite of circumcision in compliment to the 
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prejudices of his oountrvmen, condemned 
usury, mud forbade the drinking of wine. 

The grossly sensual character of Moham 
mad's paradise constitutes, perhaps, the great- 
est blemish in his religious system, and has 
exerted a debasing influence over all the conn 
tries where it has acquired an ascendency. 

After his death the rival pretensions of Abu 
Baker and Ali, the latter of whom called him 
self * the first believer,* to succeed Mohammed 
in the empire he had founded, both cave a 
temporary check to the progress of the religion, 
and produced a schism which exists till the 
present day. [Sonwites ; Schiites.J 

Notwithstanding the high pretensions of his 
competitor, Abn Beker was elected to the office 
of supreme head of the Mussulman religion 
and power under the title of caliph , or khalif, 
i. e. successor of the prophet Under his sway, 
and that of his two immediate successors, the 
most brilliant victories were achieved by the 
Arab arms. Indeed, by the 20th Hegira, or 
within ten years of the death of the prophet 
Syria, Persia, and Egypt, being conquered, 
adopted the new faith. Ali was chosen the 
fourth khalif, but achieved nothing very me- 
morable. At his death, which took place by 
ihe hands of an assassin, the throne was 
usurped by a son of Abu Sophian, whose 
descendants are called the Ornmiad race of 
khalifs. They held the sovereignty for nearly 
100 years; during which time the whole of 
Africa was overrun, and so far colonised by 
tribes of Bedouins that it has since remained, 
in language, manners, and religion, an Arab 
country. The Islam faith spread nearly as 
rapidly in the East ; at least within eighty years 
from Mohammed's death it embraced all the 
emir tries between the Indus and the Atlantic, 
and from the Indian Ocean to the steppes of 
Central Asia. It has since penetrated even 
into China, and found its way into many of the 
islands in the Indian Archipelago. Spain was 
taken in 711. The Arabs were, for a short 
time, masters of the South of France, but were 
finally, driven across the Pyrenees in 732. The 
Ornmiad khalifa were, in the 133rd Hegira 
(▲. d. 750), superseded by the descendants of 
Abbas, one of the uncles of Mohammed. This 
last dynasty is known in history as that of the 
Ahbaaside khalifs. 

Meanwhile the seat of the khalifat was re- 
moved from Medina to Damascus, and latterly 
to Bagdad. Nor did the khalifat itself last 
long. It had been' tottering for years; but 
it fell in the 958th Hegira (a. d. 1258); a 
Tartar army having taken Bagdad, and put 
an end to the nominal sacerdotal and regal 
power of the khalifs, the real power having, 
for a long lime, resided in the Turkish 
sultans of Asia Minor. The title of khalif is 
now recognised as one of the attributes of the 
Turkish nil tan as successor of Mohammed, and 
of the sophi of Persia as successor of Ali ; but 
it no longer implies the discharge of any reli- 1 
gums functions 

But neither the foreign conquests of the 
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Mussulmans, nor the downfall of Che khalifat, 
made any essential change hi the political state 
of Arabia. The people adhere to Moham- 
medanism as the true faith, but otherwise are 
divided into petty tribes, and communities, as 
before the birth of the pretended prophet. Of 
the two attempts made in Arabia to reform 
the Moslem faith, all traces of the first (a. p. 
809), the object of which was to rescind the 
prohibition of wine, and to prevent the pil- 
grimages to the holy ashes, have disappeared. 
The other took place in more recent times ; 
namely, in the beginning of the last century. 
It was made by Abdul Waheb, who proclaimed 
himself a prophet sent by God to reform the 
abuses which had been gradually engrafted on 
the religion of Mohammed. The chief of the 
Wahabee doctrines, so called from their author, 
was, that God was to be worshipped in the 
strictest unify; and that no adoration should 
be paid to Mohammed, or any created being. 
[ W ahabebtsm. ] But while these doctrines 
were rapidly spreading, and while the cities of 
Mecca and Medina had fallen into the hands of 
the new sect, Mehemet Ali, in the name of the 
sultan, gave an effectual check (1813) to their 
farther progress, and restored the holy cities to 
the nominal authority of the Porte. Since that 
time the Wahabee tenets have maintained or 
even increased their influence, qven in Nedjed, 
the native province of the founder. (Abnl- 
feda, in Vitd Mohammed ; D’Herbelot, mblio- 
thique Orient. ; Green’s Life of Mahomet ; the 
Travels of Niebuhr and others ; Ockley, Life 
of Mohammed, and History of the Saracens, 
Burckhardt’s Notes on Bedouins and Waha 
bees ; Bycaut’s Present State of the Ottoman 
Empire ; Lives of Mohammed by Boulain villi er 
and Gagnier; Washington Irving, Lives of 
Mahomet and Ms Successors; Gibbon’s Bo- 
man Empire ch. 1. ; Milman, History of Latin 
Christianity b. iv. ; Neil’s Mohammed ; Spren 
ger, Life of Mohammed ; Mill’s History of 
Mohammed ; Forster’s Mohammed Unveiled ; 
Muir’s Life of Mahomet ; National Review, 
July 1858, p. 137 ; Palgrave’s Journey through 
Central and Eastern Arabia ; M‘Culioch’8 
Geographical Dictionary , art. • Arabia.’ ) 

Xohilte. A crystallised titaniferous iron 
from Dauphiny ; named after Professor Mohs, 
the crystallogjapher. 

SCoidore. A Portuguese gold coin, in value 
27s. sterling. 

Moira (Gr. a share). In Greek Mythology, 
the deity who assigns to every man his lot. 
[Fates.J The mention of Moons in fbe plural 
occurs only once in the Homeric poems (//. xxiv. 
29), which speak of Moira generally as spinning, 
but assign to her no other attributes to distin- 
guish her from Aisa ; they Anther describe her 
not as an inflexible destiny, but as strictly under 
the control of Zeus, and influenced to a certain 
degree by the free will of men. In the Hesiodic 
Theogony , the Mcene have grown into three 
persons (Clotho, the spinner, Lachesis, the dis- 
penser, and Atropos, the inexorable), who are 
deecribed as the daughters of Night. According 
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to later poets, Zens sad all the gods are obliged] it must displac e* ma tter so modi denser than 
to submit to their irresistible power. [Noam.] water, so db ita fhre4imbs display a mechanism 
» ltd— Ulqna (Fr.). Called in this ruiinHspimitiiigUp superior in strength to the 
ooontvy crystallised tm-yMe, It presents a anatapenff extremities or pectoral fins of the 
variegated and flowered appearance, produced dolphin. The food of the mole consists of 
upon the surface of tin-plate by applying worms and insects : its voracity is great, and 
to it in a heated state some dilate hydro- it soon perishes if food be scarce or wanting, 
chloric add for a few seconds, then washing The ardour of the sexual appetite is not less 
it with water, drying, and coating it with intense and characteristic of this curious qua- 
lacquer. The figures are more or less beanti- draped. The sense' of sight is very feeble, the 
fill and diversified, according to the degree eyes* bring nrimito sod rudiments! ; but the 
of heat and relative dilution of the add. This other fhomlin of snail and hearing, aa being 
mode of ornamenting tin-plate is much less in mare serviceable in its dark retreat, are ex- 
vogue now than it was some years ago. trmnsiy acute. 

Motors (Lot. molares, grinders). Teeth The Annate p nsp ars a a nest of dry herbage, 
generally having a flattened triturating surface, roots, and leaves, m a chamber commonly 
and situated behind the incisors, andlaniariea, formed by- excavating and emfag^ng tito point 
when these are also present. Tm panm of intserBaattmn efl three ear finrpasmages. The 

as the Cape ant-eater, all dm teeth are molars, young: ane- brought nasher of four 

They are generally of two kinds ; via. those arftve^mApli, and s om e tu ma s lrier . 
which are liable to be displaced and succeeded The fiaemar views the a p e ret moe of the mole 

by others in the vcrfcieal direction;. and those aa destructive to his a mi ly wpriiig and 
which are succeeded, and somatinnw, as in the de st roying their rocSe, eg sgr ey mthra w in g the 
elephant and kangaroo, displaced by others plants m the con at r wd fina ri fle mole-hills ; 
developed at the hack of the month, and ad- Ida bm tw w s s , moreover, become fle haunts and 
vancing forwards horixrastaHy: the first am hidmgpfieces of the fleld-moase and other 
tanned praasalars or false mokx% the second nmnanw animals. The mole » also aeensed of 
tree molars. carrying off quantities of young cent to form 

Molaaia. The Swiss name for an extensive its nest. Hence, every means a vs devised to 
middle tertiary ec miocene dopoeis widely spread capture and destroy k, and men gain a Kveli- 
m Central Europe. It is marine, partly r hood exclusively by this occapmoiL Some 

fresh-water, and often contains lignite and naturalists, however, plead that the nyuiy 
land vegetation, specially of palm-trees. The which it perpetratea ie slight, and that it is 
molasse is so ealied as being generally a loose more than counterbalanced by the benefit which 
sand, but it varies much in texture and &p- it produces by taming up -and lightening the 
pearance, and not less so in its component parte, soil, and especially by its immense destruction 
Mo la ae ee (Port, melassee). A Drown viscid of earth worms, and many other noxious 
uncrystaUia&hle sugar. [Suoab.] It is some- animals which inhabit the superficial layer of 
times used in England in preparing the coarser the ground, and occasion great hnuxy to the 
sort of preserves, and on the Continent exten- roots of grass, com, and many other plants, 
sively in the manufacture of tobacco. It has a The soundest practical conclusion lies probably 
burnt but not a disagreeable taste. in the mean of these opinions ; and the en- 

Moldavlta Obsidian of a very dark green lightened agriculturist, while he takes prompt 
colour, from Moldanstein in Bavaria. ine&snrea to prevent the undue increase of the 

Mole (Dutch mol, Ger. maulwurf). A spe- mole, would ao well to reflect on the disadvan- 
cies of the genus Talpa [which see], common tages which might follow its total extermination, 
in this country and other parts of Europe. Molb (Ger. xnahl, fiwed. mil, a mark or 
This quadruped exhibits in perfection that spot ; hence perhaps the English form iron- 
modification of structure by which the Mam- mold : Wedgwood). Different productions of 
miferous animal is adapted to a subterranean and excretions from the uterus are so called by 
life. Its head is long, oonical, and tapering to medical writers. Small soft excrescences of 
the snout, which is strengthened by a bone, the cuticle are also termed nudes. 
and by strong gristles worked by powerful Molb (Lat moles, a mass). In En ghunfffag , 
muscles. The body is almost cylindrical, a massive work formed of large stones placril 
thickest behind the head, and gradually di- in the sea by means of coffer-dams, ext ended 
punishing to the tail. There is no outward either in a right line or an am of a circle 
indication of a neck, that part being enlarged before a port, which it serves to dose, and to 
to the size of the chest by the massive muscles defend the vessels in it from the impetuosity 
which act upon the head and fore-legs. These, of the waves, fife. It is sometimes used sy- 
which are the principal instruments by which nonymonsly with harbour. 
the mole excavates its long and intricate bur- Moloenle (Lot molecula, dim. of moles, 4 
rows, are the shortest, broadest, and strongest, mass). This term is freanently misused as 
in proportion, to the size of the animal, which synonymous with atom. In its strictly che- 
are to be met with in the Mammiferous class, mical sense, ho w ever , it mesas the 
The rapidity with which the mole can make its quantity of aa element or Of a compound 
way tlrnmip a favourable soil is such, that it that can exist in4he free state. This quantity 
may be said to swim in the earth ; and, since is, in the case of compounds, sometimes a 
66b 
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single atom ; thus ammonia (N H,) is both a only. There is always a heart for the sys- 
inolecule and an atom. But the molecule of temie circulation, and it mostly consists of one 
most, probably of all, elements consists of ventride and one auricle. Some of the molluscs 
two atoms; and this is also generally the breathe air, but the greater part respire through 
case with so-called compound radicals, which the medium of salt or fresh water. The blood 
play the part of dements; thus the molecule of the molluscs is white or bluish. In one 
of hydroxyl (0 4 H f ) consists of two atoms of class only is there a rudiment of an internal 
OgH. The molecule of ethyl is also double, skeleton giving attachment to a part of the 

{ 0 4 H f muscular system ; in the rest it is absent, and 

C 4 H 4 . the muscles are attached to various points of 

wgaiitiUm. In Roman Catholic Theology, the skin. Their contractions j>roduce inflexions 
a system of opinions on the subjects of grace and extensions of their different parts, and, 
and predestination somewhat resembling those alternating with relaxations, enable the species 
of the Arminian party among Protestants, to creep, climb, swim, burrow, and seize upon 
It derived its name from the Jesuit Louis various objects, as the form of these parts 
Molina, professor of theology in the university may permit ; but as the locomotive organs are 
of Evora in Portugal, who laid down a series not supported by articulated and solid levers, 
of propositions on these debated questions in the molluscs cannot leap or advance rapidly 
his work entitled Libert arbitrit mm gratia on dry land. Many of the aquatic species are 
dotiis, £c., concordia, which appeared in 1588. encumbered with a heavy shell. Nearly all 
He was attacked by the Dominicans on the the molluscs have an extensive fold of the skin 
charge of having advocated in it Pelagian or reflected over their body, which it covers like 
semi-Pelagian sentiments, and Accused before a mantle ; it is sometimes produced into a 
the Inquisition: he appealed to Homo, md the breathing-pipe, or extended and divided in the 
cause wm debated for twenty jeans m the! form of fins. When the mantle ie simply 
congragatitei and left at laat undecided by a membranous or fleshy, or when a horny or 
decree of P and V. in Since that period testaceous rudiment of a shell is developed, but 

Molinism has been taugjfat as an opinion which remains concealed in thb substance of the 
believers are free to in Raman Q»- mantle, the mollusc is said to b enak:d. When 

tholic schools, and generally supported by the the shell is so much enlarged that the con- 
Jesuit and attacked by the aauawiist party. It tracted animal finds shelter beneath or within 
must not be confounded with Moline am — a it, the species is said to be testaceous. [Con- 
name which As doctrine of the Quieiasts has geology.] The masticatory or oral organs 
received bom the work of a Spanish enthusiast present all the various modifications for pro 
( Molinos) on Mystical life, condemned in datozy, omnivorous, or herbivorous habits; and 
1687 by Innocent XL The French Qnietists the stomach may be simple, multiple, or corn- 
professed to abjure and, oppose the errors of plicated with a peculiar armature. 

Molinos. [Quinism] Some of the molluscs are unisexual, others 

Molloneo. [Thor.] androgynous, a few dioecious. With few ex- 

Mot lsl t e. A mineralogy cal synonym of eeptions, their habits and economy present 
the crystallised titaniferous iron of Dauphiny. comparatively little variety or interest, and 
XlCollnli. The title of the higher order they are only preserved by their fecundity and 
of judges in the Turkish empire. After the vital tenacity. [Malacology.] 
three first magistrates of the empire (the two MoloolL The name of the chief god of the 
cadi leakers of Roumi and Anatolia, and the Physicians, frequently mentioned in Scripture 
igtiupbol-csdissy or chief ordinary judge of the as the god of the Ammonites. Human sacri- 
capital) follow fourteen mollahs, who preside flees were offered at the shrine of this divinity; 
over the fourteen principal seats of justice in and it was chiefly in the valley of Hinnom, to 
the empire ; among these, the mollahs of Mecca the east of Jerusalem, that this brutal idolatry 
and Medina have the highest rank. The place was perpetrated. The Topbeth (for it is always 
of mollah, like all others in the Turkish empire, mentioned with the artide) was a place in the 
is held only at the will of the sovereign, and east end of this valley, where the children were 
is now granted annually (D’Ohsson, Tableau first killed, and then thrown into the abyss of 
de F Empire Ottoman, vol. iv.) ; but displaced fire, under an image of Moloch. Solomon 
mollahs preserve their rank in the Ulema built a temple to Moloch upon the Mount 
above their successors. The Turkish mollah of Olives, and Ahaz, Manasseh, and other 
must not be confounded with the Tartar mulla. kings imitated his impiety by making their 
Molluscs or Mollusoa (Lat. from mollis, first-born sons pass through the fire kindled 
soft). The name applied by Cuvier to the in honour of this horrid fang. At Carthage, 
great primary division of the animal kingdom during the invasion of Agathodes, either 200 
which includes all species having a gangliated or 500 children were offers in a single sacrifice 
nervous system, with the ganglions or medullary to Moloch. (Grote’s History of Greece, part ii. 
masses dispensed more or less irregularly in chapter xcvii.) Hie word moloch , signifying 
different parts of the body, which is soft and king, occurs commonly in the composition of 
inarticulate. The pulmonary or branchial cir- Hebrew names, as in Melchizedeck, Melchishra, 
culation is separate and distinct, but is aided Ac., and reappears in Milcom, and in Adramme- 
by the direct propulsion Of a heart in one class ! lech, and Anammelech, the gods of Sephaminu 
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The frequency of human sacrifices in Jerusalem 
is proved by the incessant remonstrances of the 
prophets, who, upbraiding their countrymen 
for the shedding of innocent blood, stigmatised 
Jerusalem as a bloody city. 

. (Or. fwkooaSs). In Greek and 
Latin poetry, a foot consisting of three long 
syllables, as lapwijbdv, regnabant. 

Molybdenite. Native sulphide of moly- 
bdenum. 

Molybdenum (Or. plhspbos, lead). This 
name was originally applied to the native sul- 
phide of molybdenum, which was considered 
to be an ore of lead, but was afterwards 
shown to contain a peculiar metal. Moly- 
bdenum is white, brittle, and very difficult of 
fusion. It forms two oxides and an add (mo- 
lybdic acid). The compounds of the latter are 
called molybdates. The molybdate of lead has 
been found native. 

Moljbdlne. Native molybdic add. 

Moment (Lat. momentum, from mover e, 
to move). Confusion rather than dearness 
would be the result of an attempt to explain 
the various significations of this term aS used 
by older writers on mechanics ; we shall, there- 
fore, give separately the more modem inter- 
pretations of the term in its various combina- 
tions. 

As applied to time, the term moment is 
synonymous with instant, and denotes a brief 
but indefinite period. 

Moment of a Couple. The product of 
either of the two equal and opposite fanes, 
of which the couple consists, into the distance 
between their lines of action. [Ooupu.] 

The moment of a fores with respect to a 
print is the product of the force into the 
distance of the point from its line of action. 

The moment of a fores with respect ton plant 
is the product of the force into tne distance of 
its point of application from that plane. 

The moment of a force with reepeot to a line 
is found by first resolving the force into two 
components, one parallel and the other perpen- 
dicular to the line, and then taking the product 
of the latter component into its distance from 
the tine. 

Moment of Inertia, [hmiu, Moionrr 

or.] O le. Th finite 

line which r epr es e nts, by its magnitude and 
direction, the moment and rotation-axis at a 
couple. [Goons.] 

Momenta! lltipaoid. [Iimna, Moment 

° r Momenta! WIt~t In Stati th plane 
of the Couple which, together with a force of 
translation, is equivalent to a given system 
of forces, is called the momental plans at the 
point (moment-centre) in which it is inter- 
sected by the force. [Foncus, Composition 
▲N o BasooimoN or.] 

Monentnaa (Lat). In Mechanics, denotes 
the product of the mass of a body into the 
velocity with which it moves. It is also called 
the quantity ef motion. 
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(from the Fr. momerie, Ang. 
mummery). The name by which certain re- 
ligionists at the so-called Evangelical party 
have been designated in Switzerland, and some 
parts of France and Germany, since 1818b 
They appear originally to have resembled 
the Methodists of our own country ; fast tike 
the latter, they at first embraced no tenets 
distinct from those of the established church, 
and were only distinguished from its members 
by more frequent religious exercises. But 
they did not long oontinue to harmonise with 
the preachers of the establishment One of 
the most vehement of the party, in a pamphlet 
published in 1818, accused the latter of deny- 
ing the divinity of our Saviour, and of a 
thorough backsliding from the doctrines of 
Calvinism ; and the Geneva clergy (la vbnhraUe 
compagnie), having passed a resolution pro- 
hibiting any theories on the doctrinal points of 
religion freon being propounded in the pulpit, 
and having counselled the clergy to avoid 
disputed points as much as possible in their 
discourses, the smouldering embers of their 
hostility burst into a flame. They now began 
to attack the clergy in the pulpit and in 
pamphlets. But all their efforts to bring the 
latter into contempt were unsuccessful: the 
Genevese remained faithful to their pastors; 
and in the year 1835 the Momiers possessed 
only about 200 adherents. 

In other parts of Switzerland, however, and 
more especially in the canton de Vaud, the zeal 
of these sectaries was attended with more 
success. After a few years' toleration of their 
preaching and proselytising, during which it 
was alleged the Momiers had caused the greatest 
discord among the inhabitants of the canton, 
the government at last saw the necessity of 
interference; and in the year 1824 promulgated 
some vigorous ordinances to-put them down. 
These enactments, as might have been expected, 
failed of their effect. The enthusiasm of the 
Momiers was redoubled: they were now sur- 
rounded with the glazy of martyrdom; and 
many who before had viewed their seal with 
indifferenoe now sympathised in what they 
could not but regard as an attack upon the 
liberty of conscience. In consequence of the 
general disgust that ensued on their promul* 
gation, these .ordinances were at first gradually 
relaxed, then suffered to lie dormant, and at 
last repealed in 1881. Since that period the 
number of the Momiers has gradually dimi- 
nished ; and in 1839 the clergy of this canton 
resolved ty a large majority to revert to'the 
ancient system or the church. (Edinburgh 
Review, voL xlti.) 

Morns (Gr. p&fios, derision). The god of 
raillery and ridieule, said by Hesiod to have 
been the progeny of night. 

derived from the Gr. pJ***, alone). Words 
indicative of certain impcnfruxtfe* tores in eccle- 
siastical history. The word maaachus, or monk, 
properly signifies one who lives a solitary tifr, 
and was applied in the first Instance to the 
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many 
third c 


parsons who began in the second and 
, centuries to active from the occupations 
of the world, and derote themselves in the 
deserts of Egypt and Syria to a rantemptoti v e 
and religions fife. It was not till the middle 
Of the third century that the morirish system, 
properly so called, was established, by which 
many persons were congregated together, and 
bound by vows to the permanence of various 
religions duties. These monks are distiz^indhed 
by the appellation of Coenobites, or Associates, 
from the ascetics, anchorites, and hermits, 
who Hygd apart not from the world only, but 
from each other. The inmates of the — i_i 


tire monasteries were bound by the profession 
of four objects : solitude, labour, fasting, and 
prayers. But although the objects at which they 
aimed were theoretically the same, the history of 
inffl uAhiam was very diff erent in the Bast and 
the West, end exhibits commonly a succession 
of varying phases in each country where it took 
root. The great type of Western masochism is 
St. Bernard, that of the Eastern is St Anthony ; 
but while the monachwac of the latter differs 
little or perhaps not at all from that of the 
wildest Oriental fakir, the former guided the 
world to which professedly he did not belong, 
and wrote from his cell letters of counsel to 
the vicar of Christ, of rebuke to kings and 
statesmen, and of warning to the faithful 
and tiie unbelieving. The monachism of the 
East had its origin, in that idea of Dualism 
which underlies almost every form of Oriental 
philosophy. It sprang not from any abstract 
love of solitude, but from a belief in the absolute 
and hopeless corruption of matter. So far from 
holding with Christian theologians that material 
corruption was the effect of moral disobedience, 
the dumpies of Anthony, like those of Buddha 
[Buddhism],' looked upon matter as evil, not 
as having been defiled by a perverted use, but 
as bring in itself the work of an evil god, the 
principle of defilement to everything associated 
with it. The Nitrian anchorite fled from society 
not so much because solitude was necessary, as 
because only in solitude he could preserve un- 
sullied the treasure of virginity, which seems 
almost the one idea infused by Christianity 
into the monastic theory. But the western 
monks were the members of a society, the 
soldiers of an army which was to fight the 
battles of the King of kings; and thus their 
most prominent characteristic, in contrast with 
the grovelling asceticism of the East, is power. 
Hus power has been one of the greatest props, 
at one time it may be said to have been the 
only prop and safeguard of the Papacy. With 
the rue or degeneracy of the great orders rose 
or fell the dignity ana power of the popes, who 
with a true instinct took into their special fa- 
vour the men whom they knew to be the chief 
bulwarks of their supremacy; and in its turn 
the character of the popes, or rather of their 
designs, and the condition of their spiritual em- 
pire, exercised a corresponding influence on 
the monastic driers, while, then, the com- 
i of the learned Benedictine and 
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of the hermit who gloried an his ignorance 
connects the theory of Christian monachism 
in every shape with the remote philosophy of 
the East, the circumstances of European society 
soon turned into a different direction the fire 
which had been kindled by the eloquence of 
Athanasius. From him came the impulse 
which Bent the descendants of the old Fabu 
and Clandii to a life of prayer and penitence 
at Bethlehem; but while Jerome drew his 
spiritual colony to Palestine, Ambrose and 
Martin of Tours were infusing fresh life into 
the monasticism of the West. The wildest 
recesses of Gaul were peopled by fervent 
hermits, who only thought the fare too soft 
which kept in life the eremites of Egypt. The 
philosophy of Cassianus drew down suspicion 
on the convent of St. Victor at Marseilles; 
while on the heights of Jura Lupicinus rebelled 
against the light austerities of his brother 
Bomanus. * Into one cauldron he threw a meal 
of fish and vegetables which the monks were 
preparing separately with some neatness and 
care: and twelve of 'the brethren left the 
convent in indignation. “Better were it for 
thee not to have come here,** said Bomanus, 
“ than thus to drive away our monks.” “ It 
matters not,” was his reply ; “ it is the chaff 
separating itself from the wheat : God has no 
portion in them.” * 

Thus far the growth of Western monachism 
was rapid but irregular. The abbeys were 
isolated units with no common centre of action ; 
and if the monks were to carry the world 
through the dissolution of the old society, it 
could only be done by their assuming the com- 
pact organisation of an army. The crisis was 
momentous ; and it produced St. Benedict In 
his wild Nursian retreat he framed a rule for the 
disciples who thronged to him ; and that rule 
made the act of profession the last exercise 
of a personal will permitted to the monk, while 
the perpetuity of the organisation was secured 
by an absolute and irrevocable renunciation of 
all property. This form of organisation attracted 
into the monastic army the first monk who 
sat on the throne of St Peter. Thus disciplined, 
Gregory the Great was enabled practically to 
seize the prerogatives of the Western emperors, 
while Maurus issued from Mont: Cassino to 
carry the Benedictine rule into the North. In 
Gaul the abbeys of Marmoutier and Condat, 
and the names of German and Gregory of 
Tours, of Gall and Columba, attest the activity 
of the monastic principle in the age of Thierri 
and Brunehault, Agiluif, and Clotaire. 

But if the monks of the earlier centuries had 
vastly extended the sway of the papacy, mona- 
chism again came to the rescue when its vices 
seemed to be growing too heavy for the world 
to bear. The crusades againBt Albigensians 
and Waldensians, and the slaughter of Arnold 
of Brescia for denouncing the unblushing pro- 
fligacy of the time, would alone suffice to 
show the gravity of the crisis. Men were 
gradually mmfmmg tired of the lavish use of 
fin and sword as the regular arguments to be 
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employed against heretics and unbelievers by nadie theory is to be found in the different 
priests whose lives were a disgrace to Christi- nhslGsephku systems of Zeno, Leucippus, 
unity and humanity alike. In this hour of peril Democritus," ana Epicurus ; but T^wfmfr vy 
Dominic and Francis came forth to fight with the first who reduced it to a system, 
other weapons ; and the vow of absolute poverty Ms aa d riph oas (Or. p6rot, and 

was added to' the tows enjoined by all existing a brother). In Botany, a term applied to sta- 
monastic rules. [Obdsbs, Mendicant.] But mens the filaments of which are combined 
if the Mendicant order so established became into a single mass, as in the Common Mallow, 
mighty props of the papa! empire, they also Monaddpkia is the name of one of the desses 
introduced new sources of weakness. Their in the Isnmean system, 
very institution was a satire on the secular Monandroua (Or. pircutyos). In Botany, 
clergy, and even on the great monastic bodies, a term applied to a flower having but one 
The jealousy of faction took the place of stamen. MonandHa is the name' of the first 
former unity ; and the celibate secular clergy, class in the Linraean system, 
the great army of Hildebrand, found their Monamhlsna In Ecclesiastical History, 
loyalty cooling down, as they were confronted a name given to a theological party in the third 
by these professors of a more austere and less century, which asserted one immutable primary 
worldly system. But the history of the old principle in the Godhead, and charged those 
orders was in the issne repeated in that of the who could not define the subordination of the 
Mendicants. They had forsworn power: they Son to the Father as being ditheists or wor- 
grasped it with greater tenacity than any who shippers of two Gods. Their opponents ac~ 
nad gone before them. Spacious buildings cased them of believing that the Father must 
sheltered men who had sworn to live without have suffered on the cross, and hence branded 
house or home. They had abjured art and them also with the name of Patripaesians. 
learning; and from their ranks came forth (Milman’s Latin Christianity, book i. ch. i.) 
men famed throughout the world for their Monarchy (Or. pora pxut, the rule of one \ 
skill in the former and their attainments in The government of a single person. Monarch 
the latter. Over the bones of Francis rose and monarchy are equivalent in common speech 
the church of Assisi, rich with gold, azure, to king and kingdom ; so that we often read of 
and vermilion ; and men gazed with devotion the Spartan monarchs, '&c., although the go- 
on the angelic countenances and placid forms vemment of Sparta was under a double race of 
which looked down upon them from walls kings reigning at the same time. Monarchies 
and tablets, or stood astonished at the science are usually said to he of four kinds — absolute , 
of Thomas Aquinas and Albert the Great. limited , hereditary , and elective, which are self- 

It is unnecessary to prolong the tale. It explanatory terms. The only elective mon- 
has become almost a truism to say that the archy in Europe was that of ^Poland. All ab- 
church and the monastic orders alike exhibit solute ancl limited monarchies have adopted 
periods of energy followed by ages of sloth, to the hereditary principle. [LebbBtt.] 
be succeeded perhaps by an era of renovation. Monas (Gr.). A genus of extremely mi- 
The story of these changes is vividly related nute polygastric Infusores. 
by Dean Milman ( Latin Christianity) and Monastery (Gr. povcurrf\piov), The gene- 
M. de Montalembert (Les Moines & Occident), ral name for religious houses appropriated to 
( Edinburgh Review, Jan. 1858, p. 78 &c. and the reception and maintenance of monks and 
Oct. 1861, art. 4 Monks of the West.’) nuns, but especially of the former. For an 

Monad (Gr. povds , a unit). In Meta- account of the origin and object of monasteries, 
physics, this word has been used by Leibniz see Monaghism, and the authorities there re- 
and his followers, partisans of what has been f erred to; and for the habits, rules, and pecu- 
called the Monadic Theory. 4 After studying/ liarities of the different orders of monks and 
says Stewart, 4 with all possible diligence, what nuns, see the respective articles, but more 
Leibniz has said of his monads m different especially Obdsbs, Religious. The English 
ports of his works, I find myself quite incom- term monastery was variously rendered by tbb 
potent to annex any precise idea to the ward Greek fathers ; thus we find it expressed not 
as he employed it.’ He then quotes the follow- only by poveurrfipiov and povfi, but by ospriimr, 
ing as 4 some of his most Intelligible attempts a holy place, pdrSpa, an inclosure , Qpwrurrfipiav, 
to explain his meaning : ’ — •* A simple sub- a place of meditation, &c. The suppression of 
stance has no parts : a compound substance monasteries was one of the first consequences 
is an aggregate of simple substances, or of of the Reformation in all the countries that 
monads. 4 Monad*, hating no parts, are nei- abandoned the Popish faith. But even in 
ther extended, figured, nor divisible. They Roman Catholic states, with the exception of 
are the real atoms of nature; in other words, Italy, they have long been on the decline 
the elements of things/' 4 Every monad is a although since the relaxation of the penal laws 
living minor, representing the universe, ac- several monasteries and nunneries have been 
oordmgtoits particular point of view, and sub- established in various parts of Great Britain, 
ject to no regular laws, as the universe itself.’ [Minsteb.] 

1 Every monad with a particular body makes Vnatito (Gr. pAmQo, / Um done). A 
a living substance/ (Entry. Brit. Pwoiminaiy native phosphate of omnia, lanthanum, and 
Dissertation.) The gr o un d work of the mo- thorium, found near SUtoust In the TJr»i 
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Koadly, The second day of the week is 
so called, and means, literally, the day qf the 
mm. Its equivalents in French and German 
are resp ectively Lnndi and Montag, signifying 
also dan or tka moon. 

. mm&u In Jatin Mythology, an epithet 
fo which Juno was described as the protectress 
c i Money. ^^The name may perhaps belong to 
th^ same root with Mmbva. 

tlUssv (so edUed from the temple of Juno 
JfcfitfB, m which money was first coined at 
Home). In a previous article, Cubbsncy, we 
hate called attention to the causes which led 
allcitiiLed societies into the selection of certain 
articles is media of exchange, or as represen 
tatrres of T&lne. These articles are not neces- 
sarily metals, fo? salt, it is said, is used as a 
medium in Abyssinia ; dried cod in Newfound- 
land ; and for ages a small univalve shell, under 
the name of cowrie, has been employed as a 
medium of exchange in the Indian peninsula. 
But where metals can be obtained in sufficient 
plenty for the purpose they have been invariably 
employed ; and among metals, gold, silver, and 
copper have been almost universally selected, 
the principal reason for the choice being, that 
these artides are generally procurable in nearly 
equal quantities at nearly equal cost, and there- 
fore present, at times not too remote, nearly 
equal intrinsic or market values ; the market 
value of a commodity, as measured by itself 
only, being determined entirely by the cost of 
n reduction. This rule applies in early metal- 
lurgy to* copper as well as to gold ana silver : 
for of all metals, gold excepted, none is found 
native so frequently as copper; and gold, though 
a metal of very wide geological distribution, 
has not been found, or not been found in any 
quantity, in those countries which, like ancient 
Borne and Sweden, originally adopted a cop- 
per currency as the basis of their monetary 
system. 

So essential is the adoption of a currency, 
and, when the choice is given, of a metallic 
currency, to commercial progress, that we may 
lay it down as a principle, that just as the 
developement of language is essential to the 
intellectual growth of a people, so is a medium 
of exchange essential to civilisation. In fact, 
no community has ever been capable of re- 
clamation, or of political existence by the 
side of other men, which fails to adopt, or 
i9 incapable of appropriating, a means of ex- 
change. There is, too, a peculiar fitness in 
the selection of gold and silver. In the first 
place, gold is generally discovered superficially 
m a metallic form, and after laborious search, 
the area over which it is produced being 
ordinarily limited to the detritus of primitive 
rocks, or in smaller quantities in the substance 
of the rocks themselves, from which it must 
be extracted by great labour. No deep gold 
mines have, it appears? ever been found. , On the 
other hand, the geological area of silver is mueh 
wider. It is less frequently found native, is com- 
monly associated with the ores of other inetals, 
though generally reduced with ease, and is often 
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procured by deep mining. Sir R. Murchison 
has called attention to this physical relation of 
the precious metals, and noticed the language 
of the book of Job as illustrating the different 
geological sources of gold end silver with exact 
precision. 1 Surely there is a vein for silver’ — 

* the earth hath dust of gold.’ (Job xxriii. 1-6.) 
Hence while sudden accessions have been mad* 
from time to time to the quantity of gold in cir- 
culation and for employment iq the arts, the 
working of silver mines, end especially the 
extraction of this metal from argentiferous 
galena, one of its, most prolific sources, has 
been carried out simultaneously, and to such 
an extent, as rapidly to counterpoise any dis- 
turbance of the mutual values of gold and silver. 
For although there is not and never can be any 
precise ratio of intrinsic value possessed by each 
of the two precious metals, vet, in modem times 
at least, the margin of oscillation is so narrow, 
that with due precautions both may be used 
simultaneously as media of exchange, the one 
for large, the other for small values. TbS 
double or triple circulation of the metals gold 
and silver, or gold, Bilver, and copper, may be 
effected by adopting the rule employed i&this 
country, of taking one among these metals, 
either gold or silver, as the commodity in 
which values are expressed and obligations 
created, and by bestowing on the other metals, 
when put into circulation, a larger T&lue than 
that which they naturally possess or could 
possess, and depriving them of what is techni- 
cally called the privilege of legal tender, that 
is the being presented compulsorily in liquida- 
tion of a debt. 

Besides the quality essential to the func- 
tion of a means of exchange, that of its being 
produced in nearly equal quantities at nearly 
equal cost, the precious metals have other cha- 
racteristics second in importance only to that 
which has been already named. They are 
comparatively speaking indestructible, and 
therefore can he at once treasured up for an 
indefinite period, and by transfer from hand 
to hand are capable of effecting an indefinite 
number of exchanges. No perishable commo- 
dity could form a monetary unit ; the accept- 
ance of money being founded on the condition 
that the recipient can at a future period em- 
ploy it for as many, or nearly as many, commo- 
dities as he could have obtained with it when 
he first accepted it in satisfaction of an obliga- 
tion. The fundamental characteristic of money 
would be lost, if it were liable to spontaneous 
alteration, waste, or decomposition. Ag&ig, it 
must be homogeneous, or of equal value through- 
out its whole substance. Next, it must be easily 
susceptible of division and reunion. Precious 
stones might for certain purposes be made 
media of exchange, possessing as they do high 
value in small compass’, andtuftrefore the cha- 
racteristic of easy transport from place , to 
place. But the mass of gold or silver may be 
divided into small portions, and so. he made 
available for small transactions ;.ai>d as these 
portions may readily neamted by fusion. 
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with no loss in the process beyond that involved 
in the labour ithicn had previously divided the 
mass or ingot, the aggregate of small pieces 
is of no less and of no greater value than 
the original and undivided quantity. Now as 
many articles of value do not possess these 
qualities at all, and as none possess them all, 
it is no wonder that, since a medium of ex- 
change in order to be perfect requires all these 
characteristics, all societies have, spontaneously 
and as if by instinct, adopted the precious 
metals as their money. 

It is generally taken for granted, that in 
early ages the practice of paying in money by 
weight is a proof that coins in tne strict sense 
of metallic masses of certified weight and 
purity were unknown. It is difficult to see, 
however, how mere masses of bullion could 
have answered the purpose of payment at all, 
except as a kind* of barter, of a more difficult 
and precarious character than barter in any 
other commodity. It cannot, indeed, be as- 
serted that coinage and a metallic currency 
were contemporaneous ; but the mere practice 
of weighing money is no proof that a coinage 
did not exist, since the acceptance of money 
by tale indicates not only confidence in the 
authority by which it was first issued, but 
trust in the integrity of the person from whose 
hands it is received ; and it is perfectly certain 
that the habit of weighing sums of coined money 
continued for ages after it is notorious that 
coined masses were issued. Nor is it remark- 
able that writers have assigned the invention 
of a coinage to certain definite persons, as to 
Pheidon in Argos, Darius in Persia, and the 
like. In ancient history, and, indeed, in 
modern history too, the disposition to identify 
a practice with a particular date and a parti- 
cular individual is so strong, that statements 
to such an effect are readily made and as 
unhesitatingly accepted. Of one thing we may 
be quite sure, that the greater part of the 
advantages of a metallic currency, or money 
proper, are lost in the absence of a coinage, 
and that when the precious metals were first 
adopted as a means of exchange no long time 
could have elapsed before the obvious and 
essential advantages of a coinage were recog- 
nised and adopted. It is probable that the 
use of the precious metals for purposes of ex- 
change haa a beginning in historical times ; 
but it is very improbable that the practice 
should have been adopted, and yet that for cen- 
turies nations should have been content with 
so rude a system of exchange as bartering 
quantities of commodities for rude ingots, ana 
failed to see the advantage of a coined cur- 
rency. Nor is the negative argument of the 
absence of early specimens of coins of any 
vital significance, unless we conclude that- the 
habit of hoarding andthiding specie is of uni- 
versal force. 

A coined piece of money is a mass of metal 
issued by an authority which gives a practical 
guarantee of its weight and fineness. As we 
have observed, the latter is of greater import- 
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anoe than the former, the practice of, weighing 
the precious metal, even when coined, having 
long survived after coinage had been faniiliay 
to society. But the security given in a coin, 
that the fineness of the metal is according to 
an intelligible standard, is so important, and 
the policy of keeping that standard unchanged 
of such paramount prudence, that, however 
much governments nave tampered with the 
weight of the nominal quantity,, they have 
seldom, unless tliciroughly demoralised and 
desperate, ventured on altering or debasing the 
standard ; and when they have done so, the 
result has been in the last degree ruinous. 
For although it may be true that after all 
a coin differs in name and designation only 
from a mass of bullion, and the barter of 
commodities for coins is ultimately only an 
act of simple exchange, yet the coin, if it be 
issued by a sufficient authority, is effectually a 
manufactured commodity, the market value of 
which for the time being is precisely known 
and generally intelligible, and which owes the 
readiness of its acceptance to the fact of its 
being manufactured and appreciable by com- 
mon understanding. 

Hence, in order to obviate the endless con- 
fusion and inconvenience that could not fail 
to arise if individuals were permitted to coin 
money, from the circulation of coins of all 
weights and degrees of purity, the government 
of every civilised countiy has generally prohi- 
bited the issue of coinB by private parties, and 
has itself supplied those in circulation. In ac- 
cordance with the same policy Severe penalties 
have been inflicted on the forgers of coin, or on 
those who fabricate counterfeit coins, or coins 
of less weight than the standard, or made up 
in whole or in part of some baser or less 
valuable metal. It is found, however, that the 
improvement of the fabric of the coins, by the' 
perfecting of the dies and otherwise, is a more 
effectual means than even the utmost severity 
of punishment for the prevention of forgery. 

Where the use of coins has once been adopted; 
all values in contracts and other engagements 
are rated ot estimated in money ; and it is usual 
in almost all countries to enact that coins of 
the legal or standard weight and purity shall 
be legal tender, and to declare that no legal 
proceedings of any kind shall be instituted on 
account of any debt or pecuniary obligation 
against any individual who has offered to li- 
quidate the same by payment of an equivalent 
amount of the recognised coin of the country. 
A pound troy, or 12 oz. of the metal of which 
English silver coius are made, contains 11 oz. 
2 dwts. pure silver, and 18 dwts. alloy. This 
pound is coined into 66 shillings; bo that 
each shilling contains 81*00 grains fine silver, 
and 87*43 grains standard silver; and the 
money pound, consisting of 20 shillings, con- 
tains 1618*69 grains pure silver, and 1748*6 
grains standard silver. From 1600 down to 
1810, the pound weight of standard silvor 
bullion was coined into 82 shillings. All the 
English silver coins have been coined out of 
OO 
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rilver of il os. 8 dirts, fine, from the Conquest 
to rhis moment* except for the short period of 
sixteen jeers from the 84th Henry YlII. to 
the 2nd Elizabeth. 

The fineness of gold is estimated by carat 
grains equivalent to 2} dvts. troy ; gola of the 
highest degree of fineness, or pure, being said 
to be 24 carats fine. The purity of our present 
gold <'oins is 11 parts fine gold or one part 
alloy. The sovereign, or twenty-shilling piece, 
contains 118*001 grains fine gold, or 128*274 
grains standard gold. The pound troy of 
standard gold is coined into 46 sovereigns and 
£^ths of a sovereign, or into 46/. 14s. 6 d. The 
Mint or standard price of gold is therefore said 
tobe464 1 4f. 6<L per pound trOy, or Si. 17s. 10 jd. 
an ounce. The alloy in coins is reckoned of no 
value ; it is allowed in order to save the trouble 
and expense that would be incurred in refining 
the metals to their highest degree of purity, 
and because when its quantity is small it renders 
the coins harder, and leas liable to be worn or 
rubbed. Were the quantity of alloy consider- 
able, it would lessen the splendour and* ductility 
of the metals, and .would add too much to the 
weight of the coins. 

The unit of money accounts in all countries 
seems to be arbitrary and artificial. Jn Greece, 
ft was the drachma, a Bilver coin ; in Borne, the 
as, a copper coin. No rational interpretation 
has been given of this selection, and indeed the 
weight of the drachma of Greece varied in the 
Dor^c and Ionic races. The mina and talent, 
moneys of account, appear to have been derived 
from the Eastern world. 

In WestemEurope, the pound, libra, a weight 
apparently of Sicilian origin, was almost uni- 
versally adopted, though the weights assigned 
to thircjuantaty exhibit considerable variations. 
It is hardly necessary to say that the pound 
«f silver was never coined in mass, but was 
only, like the Greek talent and mina, a money 
of account. 

The English system attempted in some degree 
to unite the traditional pound with a natural 
system of weights. The pennyweight was 
defined by law to be 32 grains of wheat taken 
from the middle of the ear. Mr. NorriB {Phil. 
Tran 8. 1776) subjected this rude estimate to a 
practical test He weighed 96 grains of wheat 
of the harvest 6f 1773, and found that 32 of 
them taken at random weighed 22*5 grains 
troy, and 240 such pennyweights were equal 
to 6,400 grains troy, the weight of the 
£fexon pound, which stood to the troy pound 
in the proportion of 640 to 676, ana to the 
avoifdqppis pound in that of 64 to 70. The 
troy pound was substituted f™* the Saxon 
pound by Benpy VTL 

The moneys of various European countries 
have been degraded *t various successive epochs. 
The degradations of the English mint will be 
found in the table given below. The Scotch 
currency had fallen at the time of the Restora- 
tion to a thirty-sixth of its original value ; 
tha English to a third. The French, whose 
franc or livre is the shrunken substitute of the 
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ancient pound, contains little more than a 
seventy-fifth of the original quantity. It ap- 
pears that the degradation has been carried 
still further in some parts of the Continent. 
The separate coinage of Scotland ceased at the 
Union ; that of Ireland, in which kingdom the 
gold and silver coins were nominally rated 
8£ higher than their English equivalents, was 
made identical with the currency of the United 
Kingdom by the Act 8 Geo. Iv. c. 79. It is 
hardly necessary to say, that so barbarous a 
system as that of a different currency in three 
states forming for political purposes a single 
community ought not to have been retained an 
instant after the union was effected. 

It is generally supposed, that the successive 
degradations or the monetaiy unit were the 
expedients of bankrupt and dishonest go- 
vernments, who practised on the ignorance of 
communities, by abstracting a portion of the 
customary quantity of silver from their new 
issues, and were thus able by successive dimi- 
nutions to reduce the metallic value to one- 
third of its original weight But it may be 
doubted that the community was ever so 
ignorant as to be taken in by so transparent a 
fraud, or that any government was ever so 
suicidal as to cripple its future resources for 
the sake of temporary and slight relief. 
In all likelihood payments were made by 
weight, the impress on the coin having no 
further necessary significance than a pledtre 
of the fineness of the standard. It is, indeed, 
only on the presumption that accounts m 
specie were really kept by weight, that we c*n 
explain those facts of the fifteenth century 
which caused so great a difficulty to Adam 
Smith — the low price of corn, the apparent 
degradation of the currency by 25 per cent., 
and the high price of labour. Nor is it likely 
that the parliament which took so independent 
a position in the fifteenth century, would have 
been silent during these successive frauds, 
when it dwelt with so much freedom on acta of 
the crown of far less importance ; nor that the 
crown, a large portion of whose revenues was 
derived from fixed rents, fines, and reliefs, 
should have met a temporary di^culty by a 
permanent loss ; especially as the new issue 
would, on the hypothesis of its circulating 
at the same nominal value os the old, have 
banished the latter from sight, and have been 
necessarily received in payment of taxes. We 
may 'be quite certain, that there is nothing 
winch is so rapidly, so clearly, and so effectually 
understood, as any fraudulent issue of a light 
currency. 

The debasement of the currency, .that is the 
issue of base money, has been occasionally prac- 
tised by governments. Its consequences are 
in the highest degree and immediately disas- 
trous. Much of the miAAy which befell France 
during the fourteenth century was ascribed to 
this pernicious practice, for at the time the 
great peers of France possessed the right of 
coining money, and both monarch and grandees 
debased the currency without scruple. In 
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England the wont effects followed from the twelve pence. These regulations Wese eats* 
adoption of this expedient by Henry the Eighth blished at the restoration of cash payments, 
and the Protector Somerset. It is probable 50 OeorUL e. 08. 

that no act of government in this country ever No seignorage or duty has been levied 
produced such wide-spread distress as the in this country on the legal standard, since 
gigantic debasement committed by Henry the the commencement of the seventeenth oen- 
Eighth. It is certain that there was never tury. There ia no necessary objection to 
in those evil times so gross a deed of mon- a slight duty on coined money, the weight 
strous and insolent tyranny. The first sub- of the coin being reduced by the amount 
joined table will* inform the reader of the of the duty. A coin is a manufactured 
extent to which the debasement was carried, article, manufactured indeed for obvious rea- 
This spurious money was called in by Elizabeth, sons by government, but, by reason of the 
was purchased compulsorily at even less than labour employed upon it, a more valuable corn- 
its intrinsic value, and fell little short in nomi- modity than an unstamped and uncertified piece 
nal amount of three-quarters of a million. The of bullion. Hence as a sovereign is of exactly 
modern system of English money dates from the same value aa its weight in gold of the 
the restoration of the currency at the com- same fineness, there is nothing to prevent the 
mencement of Elizabeth's reign. melting of coin, for purposes of exportation. 

When gold and silver are equally a legal beyond the trouble of fusion. As, however, in 
tender, i.e. when the proffer of either in liquids- effect, English sovereigns circulate in many 
tion of debts is a bar to action, it is necessary parte of the Continent, and are even received as 
that their mutual value should be fixed by legal tender, it may be doubted whether the 
government ; and payment in either should be melting of English gold coins is carried on to 
determined by a fixed proportion. Attempts any notable extent. A seignorage, however, is 
were made, though without success, to fix such virtually levied on the silver and copper cur- 
a proportion from the earliest times in which rency, and amounts to so considerable a sum 
gold baa been coined in this country, though as to defray the ordinary expenses of the Mint, 
finally the regulations have been so far effec- But a seignorage on gold coins is levied in 
tual as to induce the substitution of gold for France, and the weight of the napoleon is' 
silver as a legal tender or as a standard of reduced by an equal amount below its nominal 
value. [Currency, Double.] value. Hence the French gold currency does 

In England the over-valued metal was gold, not, like the English, answer all the purposes 
and apparently the proportion fixed became of bullion in a manufactured and certified 
progressively more unfavourable to silver, form. 

Hence the substitution of gold for silver in all Since the reformation of the currency in 
large payments, and ultimately its sole recog- 1816, the statutes prohibiting the export and 
nition as a standard. import of gold ana silver coins have been 

In France the reverse error was committed, repealed, and transactions in the currency of 
Silver was over-valued, and in consequence this and other countries are not only permitted 
gold disappeared from circulation. But as the but unregistered. The only possible moan- 
proportion established by law remains unaltered, venience which might be supposed to ensue 
and the option of payment in either metal is from the abolition of these restrictions is con- 
still left to the debtor, the large accessions of tained in the supposed ignorance of the amount 
gold to the circulating medium by the discovery of specie imported into the country. But even 
of mines in California and Australia have re- if knowledge on this subject were of any great 
versed the phenomenon, and silver is rapidly importance, it is supplied indiaactly by the fact* 
disappearing from France. Considerable at- that owing to the perfection of our banking 
tenuon has been called to this fact by the institutions, the greatest amount of all imported 
publication of a treatise on the gold discoveries, specie passes through the bank of England, 
from the pen of M. Michel Chevalier. This and is by means of this institution distributed 
work was translated into English by the late over the world. It is of great, indeed of vital 
Mr. Cobden. It appears, however, that, al- importance, to the monetary system of the 
though the evils of o double currency exist and country, that accurate knowledge should be 
are very significant, the fears expressed by the possessed of the amount of specie held by 
author are exaggerated. It is almost impos- the great centre of English commerce, the 
sible to decide on 4 abstract grounds which of bank of England ; but unless the public were 
the two precious metals is the fittest for a also acquainted with the amount of specie 
standard of value. Neither seems to possess held by the general community, the mere 
bo marked an advantage over the other as to facts of the impart and export of bullion 
suggest the abandonment of that metal which could have little more than a scientific or 
has been hitherto habitually used. In this speculative value. It is enough to know the 
country it needs not to be observed that gold causes which determine the influx and efflux 
is the standard, silver being purposely over- of bullion. 

valued by 0££ per cent, and limited as a legal Notice has been already taken of the snbsti- 
tender to amounts of forty shilling s and under ; tution of metallic currency or money proper 
while copper is over-valued by 50 to 70 per under the head Currency, to which the reader 
cent, and aimilarly . limited to payments of may be referred. Care, however, must be 
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taken to fltstin gn i sh bank paper convertible at places beyond It# Umita. Some change has 
the pleasure of the holder, from paper money in been effected in certain german states; to be 
the sense of an inconvertible paper issued at treated hereafter. Continental countries are 
the pleasure of government, ana not exchanged rapidly approximating to the use of a common 
at the pleasure of the holder into specie. The measure ; for instance, u* adopting the franc 
effects, of thi latter form of paper substitute through Western Europe, and the thaler over 
are analogous to those which ensue from an the eastern bank of the Rhine. Such a ten- 
issue of a debased metallic currency ; with this dencv is not only natural, but highly desirable, 
difference, indeed, that unless the inconvertible for there can be no doubt that the operations 
paper, so issued, descends, as it too frequently of basin ess would be exceedingly simplified, 
does, to notes of low denomination, the parties internatiefift communication would be made 
who are made subject to the effect of such a more complete, the maintenance of peace in 
paper are better able to understand the depre- the world would gain additional strength, and 
oiatioh of the security, and to bear the loss, the fluctuations in the rate of exchange be re- 
^ hen,. hoWever, the metallic currency ie de- duced to the narrowest margin, if it could be 
based, the loss for the most part falls on those possible to establish a uxnform standard and 
who live by wages, whose hard earnings are a uniform currency. The barbarism, too, of a 
mulcted by a fraudulent issue, and whose in ex- plurality of money measures in communities 
perience is incompetent to deal with the wrong where commercial relation^ are daily becoming 
committed. more intimate, is of comparatively modem 

The second table annexed to this article origin, for some centuries ago the interpre- 
contains an account of moneys actually coined tation of rates of exchange was easy and 
and still current in Europe, and in some obvious. 

L English Corns. — Account of the English Silver and Gold Coins; showing their Value, the 
Seignorage or Prefl upon the Coinage, and the Price of the Pound Troy of Standard Gold 
and Silver, from the Conquest to the Present Time 
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qf the Contents or Weight, and of the Valm m Steeling, < 
Coins of different Countries. 


the Principal Chid 



Sovereign 

Half -sovereign .... 
France: 

Napoleon, or pleoe of 90franas 
Huddm: 

Ducat (doable In proportion) . 
Hanover 


Doppim or pistole . • 

40 lire pleoe of 1808. . 

Naplb: 

6 ducat pleoe of 1788 
8 ducat pleoe, or onoette, of 
1818 .... 
Netherlands : 

Gold Lion, or 14 florin pleoe 
10 florin piece, 1820 . . 


ILL Account of the Contents 
an Ounce of 


i»rm l 

Eg 

TilMk 

■Mb* 

7 & 

a 

184 

*96 

401*5 

71 

0*70 

152*9 

88 

11*84 

184*5 

89 

7*84 

99*9 

19 

8*49 

887* 

64 

1141 

58*9 

8 

4-98 

181*9 

89 

9*81 

919*8 

80 

8*10 

596 

8 

4*84 

90*1 

15 

11*88 

51*8 

8 

9*98 

106*8 

18 

9*81 

58*8 

8 

5*88 

949*1 

48 

6*66 

59*6 

8 

548 

186*8 

88 

0*79 

84* 

16 

7*64 

189*8 

80 

1*04 

164*7 

99 

1*78 

165* 

29 

2*43 

41*8 

7 

4*77 


of Weight, and of the Value in British Standard Silver at k 2d. 
the Principal Silver Coins of different Countries. 


A 

<*• 

2 

1*07 J 

0 

8*29 | 

0 

4*01 

4 

2* 

4 

0*26 

0 

8*29 

4 

2*15 

2 

1*07 

4 

6*28 

9 

8*11 

0 

7*59 


Deml-frano 
Genoa : 

Scudo, of 8 lire. . • 

Hamburg: 

Jttxdollar, sped* • 

Double mark, or 89 adMiHw g 



69*4 

84*7 I 0 4*84 


457*4 5 8*87 
897*5 4 7*49 


910*9 
50*1 I 0 6*99 


400*8 I 4 7*89 
900*8 


Holland : 

Florin or guilder (} in prop.) 
19 stiver piece ... 
Florin of Batavia . 
Lusks: 

BixdoUar, specie • . 

Mark .... 
Lucca: 

Scudo .... 


Ounce of 80 tad of lhnmanuel 
Pinto .... 

2 tari pleoe . . , 

Milan: 

Scudo of 6 lire (} in prop.) 

Lira 

Modena: 

Scudo .... 
Naples: 

Ducat new ft ip proportion) 
Piece of 10 Carllni . 
Netherlands : 

Florin .... 
Half-florin (with divisions in 
proportion) ... 
Poland: 

Florin, or gulden . • 

Portugal: 

New crusado, 1809 . 

Sad® vintems, or piece of 120 


Testoon ..... 
Tree vintems, or piece of 60 

reea, 1802 . • . • 

Half -testoon, 1802 . . . 

Portuguese Oolondeb: 

Pleoe of 8 maoutaa, of Ports- 
gneee Africa 

Ditto of 4 ditto • . • 


a ii*ii 

0 

9*41 


8-69 


7*87 


4*19 


5*94 


5*90 
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Vila* la 

■E 9 H 

'fSm 

•tarttaf 

Prussia: 

fiS* 

a d. 

Rixdollar, Convention 

4 2*13 

Florin, or pieoe of § 

Bora: 

186*4 

2 3*70 

Bondo, or crown 

871*5 

4 8-87 

Mewo-soudo, or half-crown . 

185-7 

2 1'98 

Paolo 

Bussla: 

37*2 

0 6*19 

Rouble 

312-1 

8 7*68 

Rouble of Alexander. 1805 , 

278-1 

8 2-83 

20 copeck piece, 1767 . , 

6 copeck piece .... 

62‘6 

15*3 

0 8-74 

0 2-13 

Sardinia: 



Soudo, or crown (ft and 4 la 



prop.) 

824-7 

8 9-34 

Saxony; 



Rlxdollar, Convention 0 and £ 



in proportion) 

358*2 

4 2-01 

Sicily: 



Bcudo (| in proportion) . 

Spain : 

848-2 

4 0-69 

Dollar, of late coinage . 

870-9 

4 8-79 

Half-dollar, ditto . 

Sweden: 

186*4 

2 1*88 

Rlxdollar 

888-6 

4 6-28 


For the changes introduced into the German 
Union, see Zollverein. 

The following tables of ancient moneys are 
extracted from the essay of the Bev. Robert 


eotaa 

CtaM* 

ter 

▼■la* In 
•twllaf 

SWITZERLAND: 

Ecu of 4franken 


t 

£ 7*6 

a A 

4 9*10 

Turkey: 





Piastre, 1818 , . 



67*7 

0 9*45 

Tuscany: 





Lira .... 



58*4 

0 7*45 

United States: 





Dollar . . 



870*1 

4 8*68 

WlRTEMBERO: 





Rixdollar, specie * 

a 

a 

569*1 

4 2*14 

Copftsuck . 

• 

* 

59*8 

0 8*85 

East Indies: 





Rupee sicca, coined 

by the 



East India Company at Cal- 



ontta . 



175*8 

9 0*54 

Calcutta, 1818 . 



176*9 

9 0*56 

Bombay, new, or Surat, 



1818 . 



164-7 

1 11*01 

Company's rupee, 1835 


165* 

1 11* 

Fan am, Cananore . 



82*9 

0 4*5 

Bombay, old . 



85* 

0 4-88 

Pondicherry 

. 


22*8 

0 8*18 

Ditto, double 



89* 

0 0*44 

Gulden of the Dutch East India 



Company, 1820 . 

• 


148*4 

1 8*72 


Hussey, M.A., sometime Professor at Eccle- 
siastical History in the University at dadoed, 
the latest and most accurate aut h or ity nt the 
subject : — 


L AtHs Standard* 


Chalons (of Copper} 


. 2 

ft 


4 

* 

t 

Otoha 

8 

4 

9 

Obelus 


16 

8 

4 

3 

Diobolus 

24 

12 

6 

8 

n 

Trlobolns , 

82 

16 

8 

4 

2 

n 

Tetrobolua 

ua 

48 

24 

12 

6 

8 

2 

14 | Draohi 


12 

6 

4 

s I a 

Didraohma ..... 

24 

12 

8 

• 1 4 

2 

Tetradrachma . , . 

600 

800 

200 

150 | 100 

60 

25 

Mina . • , 

8,600 

18,000 

12,000 

9,000 ! 6,000 

3,000 

1,600 

6o| Talent • . 


i s A » 

*8326 

1*625 
8*26 
1 2*5 

t 1 
4 8*5 
6 8 
• 8 

17 9 
8 8 
4 18 

243 15 


£L Mginetan Standard . 


Wright TlUue 

in grs. 


0 


0 bolus . 



«. a. q, 

. . . 8 1 0-683 

2 

Obolus . 


. . . 16 9 1*166 

4 

9 

Diobolus ... 89 42*83 | 

6 

1 

1ft 

Trlobolns . 48 6 2*5 | 

19 

6 

8 

9 

Drachma . 96 1 1 8 

24 

12 

6 

4 

2 | Didraohma 192 2 8 2 


IIL Roman Money up to Augustus, 

Sextula , 


1ft 

Quadrant 

2 

Ji 

Trlens 

8 

2 

1ft 

Semissls .... 

6 

4 

_L 

2 

As 

• • . . 

12 

8 

6 

4 

2 

Dnpondius . 

24 

16 

z 

8 

4 

9 

Sestertius 

48 

82 

24 | 

16 

8 

4 

9 I Quinarius 

96 | 64 1 48 

82 

16 

T 

4 1 9 jDensriua 


Copper, 
d, q. 
*35416 

*53126 

•7083 

1*0625 

2*125 

1 *25 

2 *8 
4 1 
8 *2 
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IV. 


Tonmchis 




3 

Bembella ...... 

4 

3 

Libella 

16 

8 

4 

Sestertius . • • 

82 

8 

4 

3 

Qulnarlus . 

64 

16 

8 

4 

8 J Denarius . 


US* 
1*063* 


3*13* 


3 •* 

4 *1 


6 *3 


Gold . 

Denarii 12} Half Anient , 
2* Aureus 

Mill* NummisSestertluin 


£ A 4. 
8 101 
17 8$ 
8 17 1 


V. Roman Money after Augustus, 


Bextula 


i. 4. 


2 . 

Qua 

"T* 

drana 

Triens ....... 

8 

3 


Semlasls .... 

6 

4 

8 

9 

Ae. 

.... 

13 

8 

6 

4 

2 

Dupondius . 


16 

12 

8 

4 

2 

Sestertius 

48 

82 

24 

16 

8 

4 

2 

Qninarius . 

j 96 

64 | 

48 1 82 

16 

8 

4 

2 | Denarius 


*813* 

•4687* 

•63* 


•9875 

1-87* 


8*76 
1 8’* 


8 *8 
7 *3 


Aureus = 
HUle Nuxnmia 


26 Denarii 1* 7 
»£7 16#. 84. 


VI. Hebrew Mmey. 


Gerah 


£ «. 


6 

Reba 

• 

. 

. 

7 8*86 

10 

2 

Bek* 


. 

1 8 3*73 

20 

4 

2 

Shekel . . • 

9 7 1*49. 

1,200 

240 

120 

60 

Maneh 

7 16 10 *8 

60,000 

12,000 

6,000 

8,000 

not Kikkar, 

— ’or Talent 396 6 10 


4. 9. 

1 227 


Of the money mentioned in the Gospels : 9. 

Lepton or Hite =0*244 

2 Lepta=l Quadrant, or farthing =0*488 

Moneyen, Company of. Certain officers 
of the Mint "were thus designated, under whose 
superintendence and responsibility the various 
moneys of the realm were manufactured. In 
the year 1837 the government contracts with 
this company ceased, and their duties were 
transferred to other officers under the more 
immediate appointment of the Master of the 
Mint. The details of these changes, and of the 
duties of the moneyers as contractors for the 
manufacture of the money of the realm, will 
be found in the Parliamentary Reports rela- 
ting to the Mint, published in 1837. [Mint.] 
itonrolfler Balloon. A balloon filled 
with atmospheric air considerably dilated 
by heat, so called from its inventor. A fire- 
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»n inform (Let. momls* a necklace). A 
Botanical term : it is applied to the pod of the 
Hedysarum moniliferui from its necklace-like 
appearance. 

MontmlocesB (Monhnia, one of the genera). 
An order of diclinous Exogens, of the Meni- 
spermal alliance, consisting of aromatic trees 
or shrubs, with opposite leaves. They are 
found mostly in the forests of South America. 
The order is distinguished by its perigynous 
stamens, its pendulous seeds, and its small 
embryo on the outside of copious fleshy 
albumen. 

Monlmla (after M. Monis, a botanist of 
Madeira). A subarborescent genus of Umbelli- 
ftrat found on tbe island of ‘Deserts Grande, 
one of the Madeira group, where it is called 
the Carrot-tree. It has a crooked woody stem, 
one to four feet high, gouty at the base, ter- 
minating in a tuft of decompound broadly 
triangular fern -like leaves one to three feet 
long, and small white flowers disposed in 
compound many- rayed umbels. The orchil- 
gatherers and fishermen, who resort to the 
island, eat the roots when prevented by weather 
from getting better food. These roots have 
long curved hom-like divisions, black outside, 
farinaceous and white within, and much more 
fibrous than those of a carrot. 

Monkeypot A name given to the woody 
pericarp of Lecythis ollaria. 

Monkshood. The Aconitum Napdlus of 
botanists. [Aconite.] 

BConoearpou* (Gr. /ufvos, single ; 
fruit). In Botany, a term invented by Do 
Candolle to designate what gardeners call 
annual plants, and a few others which, like 
the American aloe, although they may live for 
many years, yet perish as soon as they have 
once borne fruit. 

Monod H a m ydeoai (Gr. fUwos ; 
a cloak). In Botany, applied to those plants 
which have but one floral envelope. 

BKonorf&ord (Gr. fju>r6xopbos t with one 
string ). In Music, an instrument consisting 
of a single string stretched between two 
bridges standing on a graduated rule, for the 
purpose of measuring the variety and pro- 
portion of musical sounds. The monochord is 
called the harmonical canon, or the canonical 
rule. 

Monoohronouatlo Lamp. When a solution 
of common salt is added to spirit of wine, the 
mixture burns with a flame in which yellow 
predominates almost to the exclusion of the 
ether coloured rays ; the consequence is, that 
objects viewed by this light are all either 
yellow or black, and deficient in the tints 
which they exhibit when seen by solar light, 
or by that of our ordinaiy combustibles. (Sir 
David Brewster, Family Library , on ' Natural 
Magic.’) 

Monochrome (Gr. of one 

colour). A painting executed in a single colour, 
but relieved by light and shade. A drawing 
in chiaro-scuro is a monochrome, whether in 
black and white or in any colour and white. 
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Many of tlio ancient painters were mono- 1 
rliruniists, as for instance Zeuxis : the Bkia- 
gram or silhouette is not amonoclirome, though 
executed in a single colour. [Painting.] 

Mono cotyledons (Gr. pivjs, and kotv- 
a cavity ). A class of plants having but 
one cotyledon or seed-lobe in the embryo. 
They are now more generally called Endogens 
[ winch see]. 

Monodelpbs (Gr. p6vo t, and titXffa, a 
vtomb). A name given by De Blainville to 
the first sub-class in his binary division of 
Mammalia, comprehending those which have 
no supplementary external pouch or marsu- 
pium, but which bring forth the young in a 
state sufficiently mature not to require such 
additional protection. It is antithetical to 
Didelphs. 

Monodon (Gr. povSBovs. one-toothed). The j 
generic name of the narwhal, signifying its 
supposed peculiarity of having but one tooth, 
which projects like a horn from the fore- 
part of the head ; a second tooth, however, is 
always to be found concealed in the adjoining 

} *aw, where it remains in a rudimental state. 
!n the female both tusks are rudimental. 

Monody (Gr. porydlu, a solo). A species 
of poem of a mournful character, in which a 
■ingle mourner is supposed to bewail himself : 
thus distinguished from those pastoral elegies 
Hike the Daphnia of Virgil) which are in the 
form of dialogues. 

MonoBcia (Gr. pAvos ; of*or, a house). In 
Botany, the twenty-first class in the system of; 
Linnaeus, comprising the Androgynous plants, 
or those whose structure is both male and 
female. Thus monoecious means having both ; 
male and female flowers on the same plant, 
but separate. 

Monogonesls (Gr. pAros ; yirtcit, birth). 
Professor van Beneden understands this term 
a a applied to the direct developement e. g. of 
an Entozoon from a parent resembling itself. 
Prof. A. Thomson uses it as applied to descent of 
an individual from one parent form, containing 
both the sperm cell and germ cell, or male and 
female parent principles. 

Monogram (Gr. pAros, and ypdppa, letter , 
or writing ). An abbreviation of .a name by 
means of a cipher composed of two or more 
letters intertwined with each other. Mono- 
grams were used on coins in very ancient 
times, being found on Greek medals of the 
age of Philip and Alexander of Macedon. The 
Greek monogram of the name of Christ, which 
resembles P placed perpendicularly in the 

middle of an X, thus £ is found on coma of the 

age of Constantine. By far the greater number 
of the ancient monograms are still unintelligible. 
Among others whose researches on the ancient 
monograms may be consulted with advantage 
are: Montfaucon, Paleographies Grceca ; Froe- 
lich, Annul. Beg. Syr . ; Combe, Museum Hun- 
terianum ; Torremuzza, Description dee Mon- 
naies de Sieils; Pellerin, Rscueil dee Vi lies 
dee Peoples, et dee Rote ; Mionnet> Traiti d 
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la Numismatique. Monograms are frequently 
found on coins and maps of the middle ages ; 
and they are also to be met with as a substitute 
for the signature of the princes of that period. 
This class of monograms is of great importance, 
and their investigation constitutes a distinct 
and peculiar branch of diplomatics. In later 
times monograms were frequently employed by 
printers ana engravers to record their names 
at the end or on the title-page of a book, or in 
some portion of an engraving. The AbbA de 
Maroiles, in 1667, was the first who directed 
attention to this branch of the subject; and 
to him 'succeeded Florent Lecomte (Cabinet 
dee Singularity d Architecture, fc.)\ Orlandi 
(AbecedarioPittorico); Fr. Chriit (Anoeige und 
Auslegung der Monoarammatum ) ; De virloy 
(Dictionnaire d Architecture ) ; and Bartscn 
( Peintregraveur , a work of great accuracy and 
research). But the most complete and accurate 
information on this class of monograms is to 
be found in the editio optima of Brulliot 
(Dictionnaire dee Modogrammee , fa., aveo lea- 
quels lee Peintree , fc., ont deaigni lours Nome, 
2 tom. 4to. Munich 1832 ; a work founded on 
the principle of considering the first letter of 
the monogram as the key to its explanation). 

Monograph (Gr. pAros, and ypdqw, / 
write). A treatise or memoir on a single 
subject, as, for example, the greater part of 
the memoirs which are read before learned 
societies. 

Monogynla (Gr. ptvos, and yvrfl, a female). 
Tn Botany, the name given by Lmneeus m his 
system to the first order or subdivision in each 
of the first thirteen classes of plants, comprising 
such as have one pistil or stigma only in a 
flower. Thus monogynoue means having but 
one style or stigma. 

Monoid (Gr. povouBfi*, of one form). A 
name given by Prof. Cayley (Proc. of British 
Association , 1862) to a surface which possesses 
a conical point of the highest (»— l)** possible 
order. Such a surface is represented by the 
equation Q« = P, where P and Q are homogene- 
ous functions of x,y, e of the orders n and n — 1 
respectively, and o=»0 is the equation of a 
plane. The origin is the conical point, or ver- 
tex. The cones P and Q are called respectively 
the superior and inferior oones »f the monoid . 
Such surfaces are of use in the investigation 
and representation of curves in space. The 
hyperboloid of one sheet is a familiar instance 
of a monoid. 

Monolith (Gr. pov&KiBot, of one stone). 
A term recently introduced into England, to 
signify a pillar consisting of a single stone. 
Herodotus speaks of a huge rock of this sort 
in front of a temple at Sais, which was scooped 
out, and contained an apartment eighteen 
cubits in length, twelve in breadth, and five in 
height. It was said to have been transported 
from the town of Elephantine by order of 
king Amasis, and to have occupied 3,000 men 
for three years in conveying it. Some remark- 
able monoliths have been found in Egypt ; of 
these the sodiac of Denderah, and the obelisk 
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of Luxor, both of which hove been removed 
to Paris, are well-known examples. 

Moaotofoe (Gr. pfese* and \6yos, a dis- 
course). A speech uttered by one of the 
dramatis personae of a play when alone, or, as 
it is vulgarly termed, speaking to himself. In 
the drama of ancient Greece soliloquies are 
rare ; for the passages at the commencement, 
or prologues of plays, where the first actor 
comes forward ana explains his own character 
and something of the subject of the piece to 
the audience, can hardly be termed soliloquies. 
The speech of Ajax before his death, in the 
play of Sophocles , is a celebrated exception. 

Monomania (Gr. pdroe, and palvopau, 1 
rags). Insanity upon one particular subject, 
the mind being in an apparently sound state in 
reference to other matters. 

ripos, a portion). In Algebra, an expression 
consisting of a single term. It may or may 
not contain more than one factor. Thus a, 
2ab, Sacx 2 are monomials. 

Monomomna (Gr. pfeos, and pqpls, a 
limb). A section of Coleopterous insects, in- 
cluding those in which the tarsi were supposed 
to be formed of a single joint. 

nSoBomynries (Gr. fUro s, and parfr, mus- 
cle). Bivalves or conchifers, which have only 
one adductor muscle, and consequently but one 
muscular impression on each valve. 

nerve). A term applied by Rudolphi to the 
series or primary division comprehending the 
animals which he believed to have only the 
ganglionic system of nerves, as the molluscs 
and insects. 

BKonopetalowa (Gr. piros, and wfroXor, a 
petal). In Botany, a term applied to a corolla 
the petals of which cohere by their contiguous 
margins, so as to form a tube. 

Xonopbylloiu (Gr. poetQvMos, one- 
leaved). In Botany, a term applied to a 
calyx the sepals of which cohere by their 
contiguous edges into a kind of tube or cup. 
It also denotes anything which has only one 
leaf. 

Monopbyodonts (Gr. pivot ; 4>A», I gene- 
rate; dSovs, tooth). In Zoology, those mammals 
which generate one set of teeth, as e.g. the 
sloths, armadillos, oiycteropus, omithorhyn- 
chufl, and the true cetacea ; all other mammals 
that have teeth generate two sets, called 
deciduous and permanent. 

Monopbysttee (Gr. porotpvatreu, from 
pivot, and nature). A name given in 

the fifth century to certain heretics who, in 
the language of the Athanasian creed, 1 con- 
founded the substance,’ that is, the divine and 
human substance, which are united in Christ, 
but neither absorbed into the other. [In- 
carnation; EuTYCHiAya ; Historians.] 

Monopleurobranohians (Gr. povl vXeu- 
pos , with one side, and &pdyx ia > gM*)* 4 name 
given by De Blainville to an order of bis class 
Paracephalophora, comprehending those species 
which leave the branchiae more or less corn- 
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pletefy covered by a part of the mantle, and 
satiated on the rigjte mfifcof the body. 

Mwo p oly (Qr.#ia »— n*fa, frea.>MLo>, alone, 
aid *w*c% I sol La the hiaftpry of English 
connwrrce, w» ad find that t&e natural 
freedom of trade has been greatly interfered 
with by regulations which, originally enacted as 
measures of police, or hr public defence, have 
been made, as a portion of the royal or par- 
liamentary prerogative, a asm of income to 
the exown, or of pecuniary advantage to the 
finsMokes of ndomSnanftpnfiy fiathahSislaturo. 
It is efear that theme is a Batumi right to free 
exchange, and that any i n terfer ence with the 
fundamental privilege of irnSridual action (that, 
namely, of disposing arrarriing to the best of 
a man's dSeeretiai of has personal labour or 
its products) can ho defended only on those 
grounds of pnbLe policy which on any inter- 
pretation of the tnsmy government must 
override private i nterest aao sn wmamce, in cases 
where the latter is whoBj irreconcilable with 
the former. It is hardly necessary to observe, 
that such a dashing of interests is very rarely 
of other than obvious solution.. 

In early times the pofiee exercised over 
craftsmen and traders in towns, and by impli- 
cation over the aypresticeahip of the former 
and the registration of the latter in a guild 
or fraternity, stood in the place of that modern 
method of municipal government which is not 
less effective than the ancient regime, and far 
leas obstructive in its incidence. The appren 
ticeehip of the artisan and thf registration of 
the trader was a pledge of good conduct, and aa 
the privilege in either case was to some extent 
a reversal of the feudal system of dependence, 
the aid of the crown was invoked in order to 
create and confirm the privileges of the borough 
towns. As a natural consequence, the right 
of sole labour apd sole sale, which the town 
achieved as a protection from feudal lords, and 
the crown sustained as a barrier against feudal 
insolence or independence, degenerated, when 
the motive for the institution was abolished, 
into a narrow monopoly on the one side, and a 
lucrative prerogative on the other. The first 
age of monopoly was the monopoly of chartered 
towns, and Jheir analogues, the great privileged 
markets or fairs. 

This ancient prerogative of tne crown was 
after the Reformation, when society was wholly 
revolutionised, exercised in favour of individuals. 
Towards the close of Elizabeth’s reign, the grant 
of monopolies to private traders had become so 
general, and withal so intolerable, as to provoke 
angry comments in the House of Commons, 
where in particular one of the members enf- 
quired whether bread had not been made sub- 
ject to monopoly. These private manopoliea 
were declared illegal at the conclusion of the 
reign of James I. But in the end the powers 
claimed by the crown were usurped by par- 
liament. 

Charters conferring special rights and sole 
privileges of trade on companies have their 
| beginning at about the same date with private 
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monopolies, but after the Revolution they were ' cat grounds of public policy; uud that it is 
conferred in important cases very freely by par- i equally certain, that the advantage given to par- 
liament. There was indeed this defence for 1 ticular interests is only apparent, and tends by 
the action of the legislature, that some of these a just law of retribution to the ultimate injury 
corporations of traders, as, for instance, the of the favoured class, just as it is assuredly an 
Bank of England and the South Sea Company, inexcusable wrong to the general public, 
did considerable public service in negotiating Monopolylogue (Gr. p6yos ; iroxfc, many ; 
bans, and in securing* lower terms for the and xdyoj, a discourse). A term recent’ y in- < 

jf public stock than could perhaps have j vented to designate an entertainment in which ' 

been procured by general subscription. But, as a single actor sustains many characters, 
we have learnt since the privileges of these Moaopterol (Gr. poy6wr*p>)y f with but one 
great companies have been invaded or annulled, wing). In Architecture, a temple, or circular 
the effect of the restriction has been exceedingly enclosure of columns, without a cell, 
detrimental to the growth of public wealth. Had Monorhyxne. A composition in verse, in 

not the monopoly of the bank of England been which all the lines end with the same rhyme, 
invaded, the benefits of joint-stock banking This species of composition is said to owe its 
could not possibly have been afforded to the invention to Benin, who wrote in Latin, and 
community ; and, still more markedly, if the dedicated his monorhymes to Pope Alexander 
sole privilege of trade in the East, secured by III. 

its older charters to the East India Company, Monosepalous* In Botany, having the 
had not been annulled, the vAst and flourish- sepals all united into one body by their edges, 
ing commerce with the regions lying beyond Xonostoma (Gr. fiov6a touos, with one 
the Cape would have been represented by the mouth). The name of a genus of Trematode 
languid and unprofitable tzansarthms of the Entcaooa, including those which have only a 
incorporated a**™*^** of LeadenhaM Street, single pom, serving at onee for nutrition and 
All the energy which is now peopling Austral- adhesion. 

asia with, the Anglo-Saxon race, would have Ksnothalanna ns (Gr. p. 6vor, and 0d\auor, 
been lost or rendered abortive if the old mono- a chamber). This term is applied to those 
poly of the Company had been retained. ^ univalve shells -ghich have only one chamber. 

A fourth phase of monopoly was that which SConotheiam (Gr. pdvos, and 0e<b, God). 
characterised the colonial system. In order to The belief in the existence of one God, in con- 
secure the fancied benefits of a sole trade, the tradistinction to polytheism, the belief in many 
government of this country, in return for a rigid gods. The attempt to ascertain the extent or 
system of an exclusive market for its own pro- . the origin of such a belief must carry us iDto 
duce, secured the colonists the questionable an examination not only of historical and other 
boon of imperial protection, and reciprocated documents, but also of human language. If it 
their own exclusive right of traffic by prohibit- be the fact that all names or words which now 
ing or visiting with enormous duties the impor- bear an abstruse signification 4 bad their first 

* * produce from independent states* rise 1 from sensible ideas,* that Words which now 

provided the same commodities formed a part denote the Divine Spirit meant originally no- 
of co]pniol industry. Hence the differential thing more than the breath of the sky ; if it 
duties on sugar, coffee, timber, &c. It is be true, as Professor Max Mailer holds, that the 
manifest that under such circumstances the establishment of human relationships succeeded 
colony and the mother country were equally the dawn of a knowledge of numbers, and pre- 
losers. Both paid higher prices, or, what is the ceded the conception of a Creator, a Ruler, and 
same thing, expended more labour for inferior Father of men, it would follow that the convic- 
artides. The merit of refuting theoretically tion of the existence of one God was the result 
the absurdities of the colonial system must be not of an intuition but of a gradual education, 
assigned to Adam Smith ; the practical explo- The question cannot be satisfactorily settled 
sion of the reciprocity scheme was found in on the ground of authority; for even if it be 
the immense impulse given to trade by the in- granted that the third chapter of the Book of 
dependence of the American plantations,* not- Genesis sets forth unmistakably a religion in 
withstanding the g^my predictions of com- which the doctrine of the Unity and supre- 
merci&l men with which the commencement of macy-of the Godhead was united with that of 
that epoch was accompanied. a coequal and coeternal Trinity, we cannot by 

In modem language, the term monopoly is reference to such a record account for the 
used somewhat loosely for such special advan- growth or decay of monotheistic belief in na- 
tages as are assigned or supposed to be assigned tions cut off from all intercourse with the Se- 
to particular interests in the community, and mitic race. If it be maintained that the Hel- 
which are held up to odium under the name of lenic Zeus is a corruption of the Supreme God 
class legislation. This is not the place in which originally revealed (Gladstone, Eomer and the 
any discussion on the nature or the number of Homerio Age ii. 43 &c.), we are met by the 
such privileges can be fitly introduced ; but in difficulty that that which is so perverted cannot 
general it may be laid down as an economical become clearer and more definite in the very 
•axiom, that every invasion of absolute freedom process of corrupt developement. On such .a 
in acts of exchange is perpetually open to supposition not only must the positive truths 
•Assault, and can only be defended on the high- imparted at first undergo distortion, but the 
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ideas involved in them must become weaker 
and weaker; and thus the personality and 
power of Zeus would be more oistinct and real 
m the earliest times than in the later, which 
appears not to have been the case. But if we 
take the earlier Vedic writings as exhibiting 
the most primitive workings of the human j 
mind with which wc are acquainted, it would 
seem that the consciousness of their own 
existence led men to attribute life to every ob- 
ject. This life was not necessarily personal, I 
for they had scarcely reached the distinction I 
between consciousness and personality ; it was 
simply confined to consciousness ; and every | 
object became a living reality, and every word j 
a speaking picture. Hence arose the mythical 
speech which described the daily and annual 
course of the sun [Mythology], the succession 
of summer and winter, and the phenomena of 
clouds, lightning, earthquake and storms. In 
all this there was, it seems, no personification, 
and still less was there any allegory or meta- 
phor; but while such language expressed a 
sentiment and a belief, it was hot strictly a 
religion. This first condition of thought, which 
regarded every object in creatioii as endowed 
with life, could have in itself only two possible j 
developements. It must issue either in an 
anthropomorphous polytheism, or a degrading ! 
fetish worship ; in other words, into a multiph- j 
cation of deities with human forms and pas- 
sions, or into an abject terror of inanimate 
things. The former result is exhibited in the 
mythological system of the Greeks and Latins ; 
but it cannot perhaps be said with truth that 
this mythology determined the convictions of 
any who deserved the name of thinkers. All 
prayed to Zeus; but if the Homeric poems 
speak of a Zeus who haB many earthly loves 
and is at once arbitrary and sensual, it is 
equally certain "that Achilles does not pray to a | 
lying god who owns no law for himself and i 
cannot be a law for man. If the Hesiodic 1 
poets ascribe to the gods horrible banquets, to 
which Pindar and Plato refused to give credence, 
the same poets bid all men to follow after jus- 
tice, because the gods spend their time not in 
feasting, but in watching the ways and works 
of men. In short, an examination of the He- 
siodic writings Beems to establish the position 
that the grossness and elaborateness of a my- 
thological system is not necessarily a measure 
or a test of the real religious convictions of a 
people, or at all events of the thinking portion 
of a people. Thus, while familiarly handling 
these mythical tales, Sophocles (Od. Tyr. 863) 
could speak unequivocally of a purity in word 
and deed which has its birth not on earth bub 
in heaven, and of which the imperishable law 
is realised in a god as holy and everlasting. 
The case of the Jewish people is closely paral- 
lel ; for while the prophets exhibit a sure and 
steadfast trust in one God who is the Father 
and Judge of all men, yet their constant re- 
monstrances are sufficient evidence that the 
f^eat body of the people could scarcely be 
characterised by any other name than that of 
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polytheists down at least to the time of the 
Babylonish captivity. But a further light is 
thrown on the subject, if we examine those 
earlier Vedic writings which form * the oldest 
book in existence,' irrespectively of their age, 
for, in Prof. Max Muller’s words, ' If this col- 
lection had been written but fifty years ago, 
in some distant part of the world untouchedby 
the general stream of human civilisation, we 
should still call it more ancient than the Ho- 
meric poems,, because it represents an earlier 
phase of human thought and feeling/ These 
writings exhibit with singular clearness and 
force the growth or the influence of a mono- 
theistic belief. For many striking illustra- 
tions we must refer the reader to Professor 
Max Muller’s History of 8an*krit Literature , 
ch. iv. But we may quote his remark that, 
long before the Hindus * began to care for the 
laws of nature, the return of the seasons, the 
course of the stars, or any other scientific or 
! practical subject, their thoughts were fixed on 
| the one great and ever recurring question, What 
ami? What does all this world around me 
mean ? Is there a cause, is there a Creator — 
a God ? or is it all illusion, ehance, and fate ? * 
Yet, even while the poet admits that 'he 
knows not what this is that he is like, and that 
he walks turned inward, chained in his mind/ 
he adds, ' when the first born of time comes 
near me, then I obtain the portion of this 
speech/ In the same hymn in which these 
words occur there is one verse which explicitly 
declares the existence of but One Divine Being, 
invoked, under different names. 'They call 
(him) Indra, Mitra, Varuna, Agni ; then he is 
the well-winged heavenly Garutmat ; that which 
is One, the wise call it many ways ; they call 
it Agni, Yama, MAtarisvan/ In another hymn, 
the poet, asking repeatedly. Who is the god to 
whom we shall offer our sacrifice f answers, 

' He who through His power is the only King 
of the breathing and awakening worl<L He who 
measured out the light in the air, He who is 
God above all gods, the Creator of the earth, 
the righteous, who created the heaven, and the 
bright and mighty waters.’ The hymns in 
which these passages occur cannot be assigned 
to any period later than the ninth century be- 
fore the Christian era; many being probably 
very much older: it becomes unnecessary 
therefore to speak of the expressions of a like 
belief which have been found in the Orphic 
fragments, in words attributed to Pythagoras, 
and in verses said to have been sung m the 
Eleusinian or other mysteries. 

BConotbelitas (Gr. fioyo9s\%rai t from fUros, 
and I will), A sect of heretics, who, 
while they avoided the error of the Eutychiana, 
and allowed the two natures of Christ to co- 
exist distinctly in the unity of the person, con- 
ceived the influence of the divine will so to 
predominate over the human substance as to 
leave to the latter no action or efficiency of its 
own. 

The origin of this doctrine is ascribed to the 
emperor Heradiu* who* in tie year £80. at 
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tempted to reconcile the Eutychianu or Mono- 
phjbites to the Catholic church by a middle 
course of this nature, and published an edict, 
under the advice of some theologians of the 
day, in assertion of it This opinion was con- 
demned by some provincial councils and one 
general council ; and, on the other hand, was 
maintained by the edict of several succeeding 
emperors. Nor was the question finally settled, 
though silence was frequently commanded upon 
it, until it was forgotten in the louder disputes 
of the Iconoclasts and their opponents. 

Monotremes (Gr. plvos, and rpqfia, a 
hole), A tribe of ovo-vi viperous Mammalia, 
of which only two genera are known to exist ; 
vis. the Platypus or Qmithorhynchus, and the 
Echidna, both peculiar to Australia. The term 
is indicative ox the common cloacal outlet for 
the excrement&l and generative products. 

MEonotrftfflypli* In Architecture, such an 
intercolumniation in the Doric order as brings 
only one triglyph over each column. 

Monotropaceee (Monotropa, one of the 
genera). A small order of curious but un- 
important parasitical plants, belonging to the 
Erical alliance of hypogynous Exogens. They 
have half-monopetalous flowers, free stamens 
all perfect, loose-skinned or winged seeds, and 
an embryo at the pex of the albumen. They 
are chiefly found in fir woods in cool latitudes 
in Europe, Asia, and North America. 

Monradlte. A hydrated silicate of mag- 
nesia and protoxide of iron from Bergen, in 
Norway ; named after M. Monrad. 

Monrollte. A variety of Kyanite from 
Monroe, Orange county, New York. 

Monsolgneur. A title of courtesy in 
France,* which was prefixed to the titles of 
dukes and peers, archbishops, bishops, and 
some other exalted personages, and used in 
addressing them. Monseigneur simply, be- 
fore the Revolution, was the title given to the 
dauphin. Monsieur is now the common title 
of courtesy and respect in France ; and before 
the revolution in 1830, Monsieur simply was 
the title of the eldest brother of the king. 

linnmn* (from a Malayan word signi- 
fying seasons). In Physical Geography, the 
name given to a certain modification or dis- 
turbance of the regular course of the trade 
winds which take place in the Arabian and 
Indian seas. Between the parallels of 10° 
and 30° south latitude the eastern trade wind 
blows regularly ; but from the former parallel 
northwards the course is reversed for half the 
year, and from April to October the wind blows 
constantly from the south-west. During the 
other six- months of the year the regular 
north-east trade wind prevails. The south- 
west monsoon is supposed to be occasioned by 
the great rarefaction of the atmosphere over 
the extensive regions of Eastern Asia during 
the summer months. [Trade Winds.] 

Monster (Lat. monstrum). Anything out 
of the common order of nature is occasionally 
designated by this term ; but it is physiologi- 
oally employed under a more limited accepta- 
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tion, and upplied to animals in which one or 
more parts of the body present some congeni- 
tal malformation. This is sometimes apparent 
externally, and then must amount to some- 
thing exceeding any ordinary deformity ; or it 
may be confined to internal organs. Buffon, 
Blumenbach, and Meckle have treated on 
monstrosity, classifying its modifications under 
three heads : the first including cases in which 
parts of the body are increased in number ; the 
second those where certain organs are deficient ; 
and the third including cases in which size, 
situation, and structure are concerned. Other 
writers, such as GeofFroy St. Hilaire (TIistoire 
dcs Anomalies ), have adopted more comprehen- 
sive arrangements ; arising, however, out of the 
general subdivision of monsters . into simple 
and compound ; the former including all cases 
in which the elements of a single individual 
only are concerned ; the latter those in which 
the constituent parts of two or more indivi- 
duals are united. Simple monsters have again 
been distributed into three classes — the first 
including such varieties of malformation as 
chiefly affect one organ or system of organs, 
without materially interfering with any vital 
function : these anomalies are extremely nu- 
merous, and have been further subdivided 
into cases where size, form, or structure is 
affected, and those in which the malformation 
affects the arrangement, connection, or number 
of parts. The second class in this arrange- 
ment includes cases of extensive malformation, 
attended by great deformity and by disturbance 
of vital functions. The third class is limited 
to malformations of the organs of generation, 
including among others the various cases 
miscalled hermaphrodites. The history of in- 
dividual cases of monstrosity would be here 
misplaced; several of the most remarkable 
are detailed in various volumes of the Philo - 
sophical Transactions ; in the Transactions of 
the Medico- Chirurgical Society, and *in the 
Penny Cyclopaedia , art. ‘Monster.* 

Monsters or Chimerical Figures. In 
Heraldry, a species of bearings, of which 
some are very common in English coats of 
arms, and others common in foreign, although 
not often used in our own. The sagittazy or 
centaur, man-tiger, sphinx, harpy, tnton, 
and mermaid, are monsters compounded of 
the human and bestial Bhape. Of monstrous 
beasts, the most common in armorial bearings 
are the dragon, the griffin (a compound of the 
eagle and the Bon), the wyvern (a two-legged 
dragon) : besides these, there are the unicorn, 
the heraldio antelope, tiger, and ibex (which 
are chimerical figures, but representing the 
natural beast), the musimon (an animal be- 
tween the goat and the sheep), and the sala- 
mander. Monstrous birds are the phoenix, 
cannot, martlet, allerion, cockatrice, &c. 

Moat do Pl6te (Fr.; ItaL Monte di 
PieU). 'The name given on some parts of the 
Continent to certain benevolent institutions, es- 
tablished for the purpose of lending money to 
the poor at a moderate rate of interest. They 
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originated under the papal government In the 
fifteenth century, and were intended to coun- 
tervail the exorbitant usurious practices of the 
Jews, who formed at that period the great 
money-lenders of Europe. These institutions 
were afterwards introduced into many of the 
Continental states ; and similar establishments 
existed, and in some cases still exist, at Paris, 
Madrid, Brussels, Ghent, Antwerp, &c. Monti 
frumentarii are public granaries, from which 
com is sold to tne necessitous Italians, on a 
principle somewhat analogous to that on which 
sums are lent by the Mont de Pi£t£. 

Montanlsts. Heretics of the second cen- 
tury, who derive their name from their founder 
Montanus, a Phrygian (from which circum- 
stance they are also sometimes called Phry- 
gians and Cataphrygians). Montanus asserted 
that he had received from the Holy Ghost 
special knowledge on points not made known 
to the Apostles, and aided by two enthusiastic 
women, named Priscilla and Maximilla, soon 
gathered round him a large body of followers. 
The most celebrated of his adherents was Ter- 
tullian. Montanus refused to communicate 
for ever with persons guilty of notorious crime, 
and held it unlawful to fly in times of perse- 
cution. He also condemned second marriages, 
and enjoined the observance of three Lents. 
The sect was subsequently divided into two 
branches, one following Proclus, the other 
being composed of the adherents of iEschines. 

Montant (Fr.). In Architecture, any up- 
right piece in a system of framing. 

Monte Bolca Deposits. The older ter- 
tiary rockB of the neighbourhood of Monte 
Bolca, in North Italy, are so remarkable for the 
enormous multitude and variety of the fossil re- 
mains of fishes which they contain, as to he often 
specially referred to. They are chiefly muddy 
limestones, and it is scarcely possible to break 
open a slab without finding indications of these 
fossils. Near Mount Lebanon is a similar and 
almost equally rich locality of about the same 
geological age. 

Montem. The name given to an ancient 
custom till lately prevalent among the scholars 
of Eton, which consisted in their proceeding 
every third year on Whit Tuesday to a tumu- 
lus (Lat. ad montem, whence the name), near 
the Bath road, and exacting money for salt, as 
it was called, from all persons present or 
passers by. The sura so collected was given 
to the captain , or senior scholar of the school, 
to assist in defraying the expenses of his 
residence at the university. (Huggett’s MS. 
Collections r for a history oi Windsor and Eton 
Colleges, in the British 'Museum ; and Brand’s 
Popular Antiquities .) 

Month (Ger. monat, Lat. mensis, Gr. fifa, 
from the same root with moon , Lat. 

mensura, Sanac. mt, to measure). The twelfth 
part of our calendar year. It is so called from 
its being the period of the moon’s revolution 
round the earth. [Caxendar.] 

Montlcellitc A variety of Chrysolite, 
found in small embedded crystals at Vesuvius. 
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Named after Monticelli, the Neapolitan mine- 
ralogist. 

Montmorlllonlte. A rose-coloured, hy- 
drated silicate of alumina, &c., found at Mont- 
morillon, department of La Vienne. 

Monument (Lat. monumentum). A me- 
morial for perpetuating the remembrance of 
an event ; also a cenotaph in memory of the 
dead. The productions of architecture and 
sculpture intended to transmit to posterity the 
memory of individuals and events are most 
generally called monuments. Among those in 
honour of individuals are tombs and sepulchral 
edifices or columns. The most ancient are 
the obelisks and pyramids of Egypt. Greece 
abounded with monuments of this nature. 
Among such buildings were the Choragic 
monuments, in honour of those who had re- 
ceived the prize as ckoragi in the theatrical and 
musical games ; and of these the most splen- 
did is the choragic monument of Lysicrates, 
vulgarly called the Lantern of Demosthenes. 
Among Boman monuments of this class the 
triumphal arches are in the first rank. The 
column called the Monument of London, and 
the Duke of York’s column, illustrate respec- 
tively the definition above given. 

Mood (Lat. modus). In Grammar, the 
designation, by the form of the verb, of the 
manner of our conception of an event or fact, 
whether as certain, contingent, possible, de- 
sirable, or the like. [Grammar.] 

Mood of a Categorical Syllogism. 
In Logic, the designation of the three pro- 
positions of a syllogism in the order in which 
they stand, according to their quantity and 
quality.* 

Moon (Gr. Ger. mond [Month]). 

The satellite of the earth. The moon, after tne 
sun, is not only the most conspicuous, but, in an 
astronomical point of view, the most interesting 
of the celestial bodies. The variety of her 
phases, her eclipses, and the rapidity with 
which she changes her place among the fixed 
stars, drew the attention of the earliest ob- 
servers of the heavens ; and in modern times 
the important application of the theory of her 
motions to navigation and the determination 
of terrestrial longitudes, has given the Lunar 
Theory the first rank among the objects of 
astronomical science. 

Phases of the Moon . — The different phases of 
the moon were probably the first celestial phe- 
nomena that received a correct explanation. 
By observing them attentively during the 
course of a single revolution, it would be in- 
ferred that they are occasioned by the reflection 
of the sun’s light from the spherical surface of 
the moon ; ana accordingly the fact had been 
recognised by the earliest astronomers. Let T 
be the place of the earth, and ABCDEFGH 
successive portions of the moon in her orbit, 
the sun being supposed to be situated in the 
straight line T A, and at so great a distance 
that lines drawn from it to every part of the 
moon's orbit may be regarded as parallel. 
When the moon is at A, she is* in conjunction 
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with the sun, and passes the meridian at the larger than the reel one. This may he doe to 
same time; and her illuminated hemisphere irradiation entirely, or to irradiation and an 
being then turned directly away from the atmosphere. 

earth, no portion of her disc is visible. A few Inclination and Sodes of the Lunar Orbit.—* 
days after the conjunction the moon begins to The moon's orbit is* inclined to the ecliptic 
appear ou the eastern side under an angle of 6 0 8 ; 47*9" ; but the line in 
» the sun at B, having which it intersects the ecliptic, or the lino of 
he form of a crescent, the nodes, does not maintain a fixed position 
the horns of which are on the plane of the ecliptic. It ie observed 
turned eastward, or away that the moon passes from one of the nodes to 
from the sun. When she the opposite one in less time than is required 
arrives at C, or 90° from to pan through 180° of longitude ; hence the 
her conjunction, the earth line of the nodes has a retrograde motion on 
is in the plane of the the ecliptic ; and its motion is so considerable 
great circle of her orb, that it completes a revolution, or returns to its 
which forms the boundary between her dark former position, in aperiod of 6798*28 days, or 
and illuminated hemispheres, and consequently about 18*6 years. This period is remarkable, 
hajf ^e disc is visible. The moon is then in as being that after which the eclipses 6f the 
lier first quarter. At D more of the illuminated sun and moon again return nearly in the same 
hemisphere is turned towards the earth, and order. The cause of the regression of the line 
she appears gibbous. At E-she is in opposition of the nodes is the attractive power of the sun, 
to the sun ; the illuminated side is turned which is always tending to draw the moon into 
directly to the earth, and the disc appears the plane of the ecliptic, and which would at 
round or full. After passing E the disc begins length cause her orbit to coincide with that 
to wane, and from E to G appears gibbous, plane, were the tendency not counteracted by 
When at G, or 270° from the conjunction, she the angular motion of the moon round the 
is in the third quarter. From this point to earth. By reason of the angular motion the 
the conjunction the motel again appears as- a mean inclination remains the same, and the 
crescent, becoming narrower as she approaches resulting effect is the retrograde motion of 
to A ; but the horns of the crescent are now the nodes. But as the sun's distance from the 
turned westward , still away from the sun. The earth is a variable quantity, the effect of the 
straight line which joins A and E is called the solar action in displacing the moon’s orbit is 
line of the ay zy gits ; that which joins C G is also variable. Hence, and also on various 
th6 line of the quadratures ; and the points other accounts, the motion of the nodes, and 
BDFH, situated at equal distances from those the inclination of the lunar orbit to the ecliptic, 
lines, are' called the octants. The magnitude are subject to certain periodical changes, all 
of the illuminated portion of the dise is thus whifti mtftt be accurately appreciated and 
seen to depend on the position of the moon computed in the formation of the lunar tables, 
relatively to the sun and the earth, and is [PrbturbatioRs.] 

easily determined by a geometrical construe- Eccentricity of the Lunar Orbit. — The 
tion. The mean period of time in which a. general orbit of the moon is an ellipse, having 
revolution of the phases is completed, or in the earth at one of its foci ; but on account of 
which she passes from one conjunction to the the disturbing force of the sun, and the dif- 
followiug, is 29 d. 12 h. 44 m. 2*8 s. ference of the intensities of this force when 

Distance and Magnitude of the Moon. — The the moon is differently situated relatively to 
moon's distance from the earth is found from the earth and sun, the ellipse is constantly 
her horizontal parallax, which may be deter- changing its form and position on the plane of 
mined either by simultaneous observations at the orbit ; and hence the numerical values as- 
stations very distant from each other, or by signed to all its elements are to be considered 
means of the occult&tions of fixed stars by the only as average or mean values. The distance 
moon. From such observations it is found of the moon from the earth when in apogee, or 
that the amount of the parallax varies consi- - at her greatest distance, is 63*842 semidiameters 
derably at different times. Its mean value of the earth ; and when in perigee, or at her 
gives the .average distance of the moon from least distance, 55*916 semidiameters ; whence 
the earth, equal to 59*9 of the earth’s equa- the eccentricity, or distance of the focus from 
tonal semidiameters, or about 237,000 miles, the centre, is about p*066, half the major axis 
which is upwards of 400 times less than the being taken as unity. According to the best 
distance of the sun. Combining this result tables, it is 0*0548442. On comparing the 
with the apparent magnitude (31/ 26") of the positions of the major axis, which is called the 
moon’s diameter, when at her mean distance, line of the apsides , at different times, in re- 
it results that the diameter of the moon is spect of the fixed stars, it Is found to have a 
to that of the earth in the proportion nearly rapid motion eastward, completing a whole 
of Stoll; whence the volume of the moon circuit in 3232*57 mean solar days, or nearly 
is only about l-49th of the volume of the nine years. But this mean motion is subject 
earth. to inequalities of considerable magnitude. The 

A recent discovery has shown us that the different situations of the line of the apsides 
telescopic diameter of the moon is about 2" with respect to the line of the syzygies gives 
574 
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rise to the inequality of the lunar motion, 
called the ejection. fEyncnoifJ 

Different Specie* of J/wnar .Month *. — As the 
principal points of the lunar orbit — the syzy- 
gies, the nodes, the apsjdes — are in a state of 
rotation with different velocities, and in dif- 
ferent directions, it follows that the period of 
time in which the moon completes a revolution 
with respect to any of these points, or to 
the fixed stars, will be different in each case. 
These periods, which are called lunar month*, 
may be explained as follows: Let E be the 
centre of the earth, a* bt 
the orbit of the moon, 4 b 
the transverse axis or 
line of the apsides, * t the 
line of the syzygies, n m 
the line of the nodes, and 
A S B N the great circle 
of the sphere in the plane 
of the ecliptic. Also, let 
P be a fixed point on this circle ; and suppose 
the moon to be at p, or seen in the direction 
E P. The time which elapses while the moon 
passes from p, and returns to the same point 
of the ecliptic, is called the tropical revolution, 
and differs only about seven seconds from the 
time in which the moon returns to the same 
fixed star, or performs a sidereal revolution. 
Suppose now the moon to be at s, in the line of the 
syzygies ; when the moon advancing from 8, in 
the direction mb n, has again come round to the 
same point of the ecliptic, she will not now be in 
conjunction ; for, in the interval, the sun has 
advanced from S to S' (nearly a twelfth of 
the circumference), and consequently the moon 
must go on to s', till she overtakes the sun, before 
she returns to her conjunction. The interval 
from conjunction to conjunction is the synodic 
period , and exceeds the tropical period by two 
days and about five hours. Next, suppose the 
moon to be at her perigee a, or seen in the 
direction E A ; while the moon, after leaving a, 
is describing her orbit, the line of the apsiaes 
E A revolves through the angle A E A', and 
consequently the moon, after coming into the 
line EA, must continue to advance till she 
comes to a' before she arrives again at her 
perigee. The interval from perigee to perigee 
is called the anomalistic period ; and it is also 
longer than the tropical period, though much 
shorter than the synodic, inasmuch as the line 
of the apsides requires about nine years to 
complete its revolution, while that of the 
syzygies is completed in one year. Lastly, 
suppose the moon at n in the line of the 
nodes. ‘While the moon is advancing round 
her orbit, the line of the nodes, E N, moves 
backward into the direction E N' ; conse- 
quently the moon will have come up to her 
node at n' before she has^ completed a revolu- 
tion on the ecliptic. The interval from node 
to node is called the nodical period , and is 
shorter than any of the. other periods. The 
following table exhibits, in mean solar days, 
the mean lengths of the' different lunar 
periods or months: — 
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Synodic revolution 
Sidereal . 

Tropical * 

Anomalistic • 
Nodical 


29*4§069 


27*32166 
27*82168 
27*55460 
27*21222 

Acceleration of the Moon's mean Motion . — 
On comparing observations of the moon made 
at distant intervals of time, if has been disco- 
vered that her mean motion has been undergoing 
a constant acceleration since the earliest times. 
This acceleration is, however, extremely small, 
amounting only to 10" in a century, ana there- 
fore is insensible for any moderate interval of 
time, though it becomes discernible after a 
few centuries. Being measured by centuries, 
it is called the secular acceleration of the mean 
motion. Its physical cause was found by Laplace 
to be a diminution of the eccentricity of the 
earth’s orbit For descriptions of eclipses of the 
moon, eclipses of the sun by the moon , rotation 
and libration of the moon , see Eglipsb and 
Libration. 

Appearance and Physical Constitution of 
the Moon. — On looking at the moon with the 
naked eye, her disc appears diverged by dark 
and bright patches, which are due to the un- 
equal "reflection of light by different portions 
of the lunar surface, and not to mountains and 
valleys as is commonly supposed. A very 
moderate telescopic power, however, suffices 
to show that nearly the whole surface of the 
moon is covered with elevations 1 depres- 
sions, which are especially evident at the line 
of separation (called the terminator) between 
the illuminated and dark hemispheres. This 
line, which, if the surface were even, would 
be sharply defined, is at all times extremely 
ragged, and indented with deep recesses 
and prominent points. The mountains near 
it cast behind them long black shadows 
(as do mountains on the earth when the 
sun is in the horizon), from the micronic* 
trical measurement of which the height of 
the mountains may be calculated. Accord- 
ing to Sir J. Herschel, some of the highest of 
them exceed 1 J English mile in perpendicular 
altitude. Tycho, the bright spot in the south- 
east quarter from which the rays seem to run, 
iB apparently a volcanic crater, 60 miles in 
diameter and 16,000 feet deep, surrounded 
by broad terraces within, and with a central 
mountain About 6,000 feet high. Schroeter 
has estimated the average height of the lunar 
mountains to be upwards of five English 
miles ; but it is easy to see that the measure- 
ment is not susceptible of much accuracy. 

'The generality of the lunar mountains,* 
says Sir J. Herschel, 'present a striking 
uniformity and singularity of aspect. They 
are wonderfully numerous, occupying by far 
the larger portion of the surface, and almost 
universally of an exactly circular or cup-shaped 
form, foreshortened, however, into ellipses to- 
wards the limb ; but the larger have for- the 
most part flat bottoms within, from which rises 
centrally a small, Bteep,, conical hilL They 
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offer, In ahoit, in* ha highest perfection, the 
tree volcanic character, aa it may he assn In 
the enter of Vesuvaos ; and, an some of the 
principal ones, decisive marks of volcanic 
stratification, arising from successive deposits 
of qedted matter, ma y h e dearly traced with 
powerful telesoope* what is, moreover, ex- 
tremely singular in the geology of the moon is, 
that Uthongh nothing having the character of 
seas can be* traced Amthe dusky spots winch 
are commonly called seas, when closely exa- 
mined, present appearances incompatible with 
the supposition of deep water), vet there are 
large rqrions perfectly level, and apparently 
of a decided alluvial character.’ (‘Astronomy,’ 
Cabinet Cyclopedia, p. 229.) 

The moon has no atmosphere, or at least 
none of sufficient density to refract the ays of 
light in their passage through at There is 
consequently no waiter on her surface ; and no 
animal similarly constituted to those which 
inhabit the earth could subsist there. Her 
surface presents no appearance of vegetation, 
or of variation which can he ascribed to a 
change of seasons* Everything appears solid, 
desolate, and unfit for the support of animal or 
vegetable life. Whether the materials of which 
the lunar substance is composed are of the 
same nature as those which compose the earth, 
there are no means of knowing. From the 
effect of the moon’s gravitation in producing 
the nutation of the earth's axis, the mass of 
the moon is determined to be very nearly 
l-80th of the mass of the earth ; whence, as 
her volume is only l-49th of the earth’s volume, 
it results that her density, as compared -with 
the mean density of the earth, is *61 6, ora 
little more than one-half. 

Moonstone. A transparent or translucent 
variety of Adularia, which, by reflected light, 
presents a pearly or silvery play of colour, not 
unlike that of the moon. It is held in con- 
siderable estimation as an ornamental stone, 
especially on the Continent, and is sometimes 
cut into ring and brooch stones. The finest 
specimens are brought from Ceylon. 

Moor. An uncultivated surface without 
trees, with few grasses or other herbage 
fit for pasture, ana generally containing scat- 
tered plants of heath, with a dark peaty soil. 
Moor lands are generally the least fitted for 
culture of any kind of surface, not rocky 
or mountainous. Mooes are covered with a 
very thin layer of soft, blade, sterile soil ; and 
the subsoil is generally gravel, or retentive 
ferruginous clay. By the destruction of the 
heath, Or other had herbage, by deep tillage 
and the use of lime, and manuring with bone- 
dust, guano, &e M as may be practicable, and 
by sowing down with grass seeds, they may be 
improved. In many cases, also, trees will grow 
on drained moors ; in which case the soil ulti- 
mately becomes ameliorated by the fall and 
decay of the leaves. 

Moor (Dutch msnen, to tie; Fr. amarrsr). 
In Navigation, this word signifies generally to 
fix a vessel by two anchors in nearly opposite j 
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directions, so that die rides by either in certain 
•winds, or partly, by both -in other winds ; also 
to secure a vessel to weights or chains sunk in 
harbours for the purpose. These weights are 
called mooring blocks and the whole apparatus 
moorings . 

WonHwIli, The curious sponge-like halls 
found at the bottom of fresh-water lakes, and 
consisting of plants of Conferva agagropila in 
^ their natural state. The whole plant, observes 
i Mr. Berkeley, consists of a mass of branched 
I articulated green threads, somewhat resembling 
I the hair-balls found in the stomachs of rumi- 
I nants. 

Moorish Architecture. [A rcht tb ct ow . 1 

Moplaha. The Mohammedan inhabitants of 
Malabar, descended from Moon and Arabians 
who have settled on that coast and married 
Malabar women. They are mid to form a 
fourth of the population. They are commercial 
and industrious on the coast, but have occa- 
sionally shown themselves a furious race in the 
interior. (Forbes, Oriental Memoirs , p. 268.) 

Mora (its native Guiana name). A genus 
of Leguminose comprising the Mora of Guiana, 
a gigantic timber tree, 100 to 160 feet high, of 
which extensive forests exist both in Guiana 
and Trinidad. The wood is very tough and 
close-grained, and under the name of Mora 
timber is largely imported for shipbuilding. 
One of its most valuable properties is its 
non-liability to splinter. The species is called 
M. exedsa. 

Moraeeoe (Morns, one of the general. A 
natural order of diclinous Exogens of the 
Urtieal alliance, distinguished by the techni- 
cal peculiarities of having solitary suspended 
ovules, and a hooked albuminous embjyo with 
a superior radicle. They are trees or shrubs 
with variously formed leaves, commonly rough, 
accompanied by large stipules, and small uni- 
sexual flowers collected into heads, spikes, or 
catkins. They occur bo*h in temperate and 
tropical climates, and abound in milky juice, 
often yielding caoutchouc. The order embraces 
the Fig family ( Ficus with its offshoots), and 
the Mulberries (Mortis), with a few other 
genera. 

Moraine. A Swiss term, introduced into 
the technical language of Geology, meaning the 
debris or broken fragments of rocks brought 
down into the valleys below by glaciers. Such 
moraines are common in the Alps and in other 
lofty mountain chains. They are found a 1 so 
occasionally where there are now no great 
glaciers. They assist greatly in determining 
the history of some of the more remarkable 
deposits or gravel in Europe. [Glxcebb.] 

I Morals. [Etibcs.I 

Moraua. The ola Bohemian goddess of 
winter and of, death: the Maiyana of Scandi- 
navia. A grand yearly festival was celebrated 
in honour of this goddess in the month of 
March. Her image was conveyed solemnly to 
| the nearest brook or rivulet, and thrown into 
it amid the rejoicings of the people. This 
festival was called Das Joden-Austrdben , das 
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Bummer gewinnen ; and, a* * the words, upply, 
was intended to be aymbolicalof the end of 
winter and the return of spring. (Grimm’s ' 
Deutsche Mythdogie , p. 446.) 

Morass*. M6or lands saturated with water 
to such an extent as not to bear the tread of 
cattle. A morassls to a moor what a marsh 
is to a meadow. It is' evident that the drainage 
of morasses and moors, by lessening the eva- 
poration of water from their surfaces, must 
tend to improve the ‘local climate. 

Moravian Brethren. [Hbsbnhut.] 

Merbldessa (ItalA In Painting, a 
softness and delicacy of style. Its opposite 
is a style in which the lines are harsh and 
angular. 

Mordant (Fr.; Lat. mordeo, I bite). A 
substance used to fix colouring matters upon 
different stuffs. [Dtbxng.] Alumina and oxide 
of iron are among the most important mordants. 

Mordella (Lat. mordeo, I bite). A Lin- 
nsean genus of Coleopterous insects, the type 
of a family ( Mordellida ) of Latreille’s Hetero- 
mcrana, distinguished by the general form 
of the body, which is elevated and arched ; 
with the head low ; the thorax trapezoidal or 
semicircular ; the elytra very short, or narrow 
and pointed at the tips, as well as the abdomen. 
They are distinguished from their nearest con- 
geners, as the Pyrockroida , by their extreme 
agility, the firm texture of their integuments, 
and their tenacious and painful bite. The 
subgenera of the MorddlidcB are Ripiphorus , 
Myodites, Pelecotoma , Anaspis, and Mordella 
proper : to the last subgenu s are now restricted 
the species of the present family, which have 
the antennaB of equal thickness throughout, 
and slightly Berrated in the males; the eyes 
not emarginate, and the abdomen terminated 
dj a long point. 

Mordent te. A zeolitic mineral found in 
the form of concretions in a trap rock near 
East Morden, in the bay of Fundy. 

Mordente (Ital.). In Music, a grace in 
use by the Italian school, which is effected by 
turning upon a note without using the note 
below. 

Morel (Ger. morchel). The Morchella 
escidenta, one of the few fungi found in this 
country which may be used as food with safety. 
It occasionally occurs in woods and orchards, 
whence it finds its way to the markets ; but it 
is of comparatively rare occurrence. It has 
a hollow stalk an inch ci two high, and a 
yellowish or greyish ribbed head two or three 
inches deep. 

Moresque (Fr.). In Painting or Sculpture, 
a. species of Arabesque or Saracenic ornament, 
in which foliage, fruits, flowers, &c. conven- 
tionally treated, are combined, by springing 
out of each other, without the introduction of 
the human figure, or that of any animals. It 
lias received its name from having been much 
used by the Moors, who, however, were not the 
inventors of it. It was developed by Byzantine 
Greeks, who were employed by the early Arab 
conquerors in the decoration of their mosques, 
Y t ol. II. <377 
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in which no imitation of nature could bi 
tolerated. Much of this ornament is stU3 
preserved in Egypt, in Sicily, ahd in Spain* 

Morganatic Marriage or ^eft-banded 
Marriage (said to be derived 4rpm the Gothic 
word morgjan, to shorten). A marriage between 
a man of suuerior and a woman of- inferior 
rank, in which it is stipulated, that the letter 
and her children shall’ not enjoy the rank or 
inherit the possessions of her husband. Suc'i 
marriages are not uncommon in the families of 
sovereign princes, and of .the higher nobility, in 
Germany ; but they are restricted to personages 
of these exalted classes. 

Morgue (Fr.). The name given to a place 
in many French towns where the bodies of 
persons found dead are exposed in order to be 
recognised and owned by their friends. The 
clothes in which they were found placed 
near the bodies, for their better identification. 
The Parisian morgue is built on the left bank 
of the Seine, in one of the most populous 
neighbourhoods of the city. 

Morlo Add. Morin. A variety of tannic 
acid existing in the wood of Morns tinotoria , 
or fu$Hc. 

Morinda (Gr. fiipov, the mulberry). This 
genus of Cinchonace<» yields the plant from 
which the Ach-root is obtained. The plant 
is named M. tinctoria , and this, together with 
M. citrifolia , bracteata, and umbellata , is used 
for dyeing purposes in India and Ceylon. 

Morlndln. A crystallisable substance ob- 
tained from the root of Morinda citrifolia. 

Morlngaceso (Moringa, one of the genera). 
A natural order of hypogynous Exogens, be- 
longing to the Violal alliance. It includes but 
few species, small trees with bi-tripinn&ted 
leaves, and white panicled flowers. These are 
found in India and Arabia. Moringa pterygo- 
sperma is a stimulant and rubefacient, and its 
seeds form the Ben-nuts of old writers. The 
order is known by its many-leaved calyx, its 
perigynouB petals and stamens, its one-celled 
anthers, its stipulate siliquose fruit, and its 
exalbuminous seeds. 

Morlnglo Add. An oily acid obtained 
from oil of ben, which is expressed from the 
fruit of Moringa pterygosperma. 

Morion* A lapidaries’ name for black 
Rock Crystal Also, a helmet worn by men- 
at-arms. 

Morlt&nnio Add. A modification of tan- 
nic acid, forming part of the colouring matter 
of fustic ( Moms tinctoria). 

Mormon (Gr. poppAy , or noppA, a mash). 
The generic name for the short-winged web- 
footed birds, usually called Puffins, the singular 
beak of which gives the head the appearance 
of a grotesque mask. The depth of the base 
of the bill equals that of the entire head, and 
frequently the length of the bill itself; the 
mandibles are compressed, arched, obliquely 
channelled, and notched towards the tip. The 
eggs and young birds are sought after and 
taken in great numbers in the Orkneys and 
Faroe Isles. 
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The name commonly given 
to a religions system of "which the head quar- 
tan are now in the United States of America, 
although many congregations of its sectaries 
exist both in Britain and on the continent 
of Europe. The 'Mormons’ are also termed 
Latter-day 8eint8. The founder of the sect 
was one Joseph Smith, an American of Ver- 
mont* settled in the state of New York. His 
religions romance, The Book of Mormon, an 
Account written by the Hand of Mormon, 
upon Hates taken from the Plates of Mormon, 
was first printed at Palmyra, New York, in 
1830. It was followed by his Book of Doo- 
trines and Covenants of the Church of Jesus 
of Latter-day Saints, in 1832. The Latter- 
day 8ainfs Millennial Star , a periodical still 
continuing, and the Journal of Discourses, by 
Brigham Young (the present chief of the sect), 
and others appearing in semi-monthly num- 
bers, are regained as the authoritative exposi- 
tion of the creed of this body. The Mormons, 
under the leadership of Joseph Smith, multi- 
plied and prospered in the United States, 
though not without persecutions, until 1844, 
when their establishment at Nauvoo, in Illinois, 
was sacked and destroyed by a popular move- 
ment, and Joseph Smith himself murdered by 
a. mob. In 1846 the Mormon exodus from 
Illinois began, under Brigham Young, who in 
1846 had assumed the 'presidency of the 
twelve apostles/ and became the leader of 
the church. In 1848 they established them- 
selves in 1 Great Salt Lake City/ in Utah ter- 
ritory, a region among the Rocky Mountains, 
in the central portion of the North American 
continent. Here they have since maintained 
themselves, not without frequent collisions 
with the authorities of the United States, sent 
in virtue of the constitution to maintain the 
Federal Government among them. The 'saints’ 
in Utah are commonly estimated at from 40,000 
to 60,000 souls: there are said to be 40,000 
members in the ' European mission/ and 
the annual emigration to Utah, carried on 
mainly by a common fund (before the late 
war in the States), was 3,000 or 4,000; but 
these numbers must be received with much 
distrust ; the Mormon authorities themselves 
rate them far higher. Mormonism derives its 
recruits chiefly from England, Wales, and the 
northern parts of Europe. 

The original impulse towards Mormonism 
lay in that craving after .the continuance of a 
visible governing, miracle-working authority in 
the church, which Roman Catholicism recog- 
nises and satisfies, but which in Protestant 
communities finds vent in the constant succes- 
sion and temporary popularity of sects such 
as the Irrmgitea, Plymouth Brethren, and so 
forth. But it may well be thought that nothing 
except an extremely low state of education, 
and almost total absence of religious training, 
could have brought tendencies and cravings 
such as these into connection with the coarse 
and even ludicrous pretensions of such a per- 
sonage as Joseph Smith. His Book of Mormon 


is described by the Rev. H. Caswall, author of 
one of the earliest accounts of the sect, to be 
nothing but a plagiarism from an unpublished 
romance, in biblical style, written by one Solo- 
mon Spaulding, a minister of religion. However 
this may be, the imaginary ' plates * on which 
the revelation was inscribed nave never been 
revealed to any eyes but those of the prophet 
himself. It professes to record the history of 
the family of Lehi, and his son Nephi, who left * 
Jerusalem b.c. 600, and introduced the worship 
of the true God into America; the ' Nephites * 
received Christianity through the direct inter- 
position of our Saviour Himself; and were 
finally destroyed by infidels, a.d. 421, when 
Moroni, the last survivor, finished and sealed 
up the ‘ records/ which in the fulness of time 
came into the hands of Joseph Smith. But 
the system of belief now preached by them is 
not to be learnt from these fanciful records, 
but from subsequent, commentaries. They pro- 
fess belief in the Trinity and Atonement: in 
the ordinances of faith, baptism by immersion, 
laying on of hands, and the holy supper : in an 
apostolic succession of the ministry: in the 
continuance of * gifts ’ to the church ; namely, 
prophecy, revelations, visions, healings, tongues, 
&c. : in the second coming of the Messiah : in 
the literal gathering of Israel, the restoration of 
the ten tribes, and in the personal reign of Christ 
for a thousand years. [Millennium.] The 
principle and practice of polygamy, now com- 
monly regarded as the most characteristic part 
of their institutions, did not exist among them 
from the beginning, but were authorised by ‘ A 
Revelation on the Patriarchal Order of Matri- 
mony, and Plurality of Wives/ made to Joseph 
Smith in 1843. The hierarchy of the Mormons 
consists of several orders : 1. The * first presir 
deucy ’ of three members, over whom, however, 
the first, now Brigham Young, has supremacy : 
2. The ‘ patriarch,’ a kind of office of dignity 
rather than government : 3. The second presi- 
dency of twelve : 4. The seventy : 6. The 
high priests, including the ‘ bishops * or 
superintendents, and the ‘high council’ of 
twelve, a sort of spiritual court of justice be- 
tween believers. For accounts of the early 
Mormon history may be particularly consulted 
the publications of Lieut. Gunnison and Col. 
Kane, United States officers : for hostile, but 
more or less trustworthy, sketches of their 
faith and practice, those of J. C. Bennett, 
an apostate from their persuasion; the Rev. 
H. Caswall, chap. xiii. of America and the 
American Church , 1851 ; Conybeare ‘On Mor- 
monism’ (Edinburgh Review for 1864); the- 
narratives of Mrs. Mary Ettie and other female 
writers, on the usages of Mormonite polygamy ; 
Montagu t, ‘Le Mormonisme* (Revue dee Deux 
Mondes). But this article has been chiefly 
compiled from the information contained in 
one of the last works on the subject, the City 
of the Saints, by the well-known traveller 
Richard F. Burton, a work written in an un- 
usual spirit of favour towards this great im- 
posture and its professors. 
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SSormjnu (Gr. ftopubpos, a name given by 
the Greeks to a shore-frequenting fish of. a 
variegated colour, probably the Bparus Mor- 
myrus of Lumens). The name was applied 
by Lumens to a genus of* abdominal fishes 
placed in the Malaoopterygian order, between 
the Luoioid and SHuroid families in the system 
of Cuvier. The Mormyri differ from the pikes 
in little else save in the small size of their 
mouth, of which the angles are formed by the 
maxillary bones ; and in a corresponding modi- 
fication of the alimentary canal, the intestines 
being longer, and complicated by two caeca. 
The Mormyri are confined to the rivers of 
Africa, and are reckoned the best-flavoured 
fishes that are caught in the Nile. 

Moroooo (Fr. maroquin). A species of 
goatskin leather, originally imported from the 
Levant and Barbary states. It is extensively 
used in the binding of books. [Leather.] 

Moronobea. The Hog-gum tree, M.coc- 
cinea , is a loft: South American and West 
Indian tree, tnging to the Clusiacea, and 
forms a straight trunk one hundred feet high, 
with smooth horizontal branches, and thick 
entire glossy leaves. A juice exudes from in- 
cisions of the trunk. This juice hardens into 
a yellowish resin, and has been employed me- 
dicinally as a substitute for copaiba. In, Brazil 
and Guiana the natives use it for torches, and 
to pitch their boats. 

Moroxlte (Gr. fiipo^os, the name of an 
Egyptian stone). An opaque greenish-blue 
variety of Apatite from Arendal in Norway, 
and Pargas in Finland. 

Moroxylle Add. An acid discovered by 
Klaproth in the bark of the Morns alba, or 
white mulberry-tree. 

Morpheus (Gr.). In Ancient Mythology, 
the god of dreams ; the son of 'Ttww or 
Somnus, so called as shaping or fashioning 
the dreams of the sleeper. 

Morphia (Lat. Morpheus). The narcotic 
principle of opium. It may be separated from 
opium in the form of white prismatic crystals 
almost insoluble in water, but soluble in boiling 
alcohol ; it combines with the acids and forms 
salts, all of which are sedatives, and of great 
therapeutic value as medicines. Of these the 
hydrochlorate of morphia is perhaps the beet. 
The acetate of morphia is also a valuable pre- 
paration. One of the most characteristic che- 
mical properties of morphia and its salts is that 
they decompose iodic acid, and consequently 
immediately discolour its aqueous solution. 
The ultimate elements of morphia are carbon, 
hydrogen, oxygen, and nitrogen, and may 
be represented by the formula C 86 H 20 O 4 N. 
[Opium.] 

Morphnub (Gr. p6p<pyos, dusky, a name 
applied by Aristotle to the osprey). This term 
is restricted by Cuvier to a getms of Accipitres 
called eagle-hawks, having wings shorter than 
the tail, Dut with long and slender tarsi and 
comparatively feeble toeB. Some species have 
the tarsi naked and scutellated, as the Morphnus 
guianeHsis . 
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_ ^ __ (Ur. fiop*4,form, and 

In Botany, that department or division of the 
science which treats of the metamorphosis of 
organs. It appears, from the comparison of 
one kind of organ with another, that notwith- 
standing the differences between them, there 
are so many dose analogies, and so much 
identity of structure, as to render it probable 
that they are all formed upon one common 
plan, modified according to the purposes for 
which they are severally destined The leaf, 
which is the most universal of the external 
organs, is taken as the best r e pres e ntation of 
this type ; and with the more reason, because 
all the other parts are found to have a tendency 
to assume the organisation of a leaf, when any 
disturbing cause interferes with thrir develope- 
ment. According to morphological writers, the 
scale of a leaf bud is a rudqnentarjr leaf*; the 
petal is a leaf reduced in size, and thinned or 
coloured, or both ; the stamen is a leaf, whose 
petiole is represented by the filament, while 
the two lobes of the anther are the two sides of 
its lamina ; and the pollen is the disintegrated 
mesophyll, and so on. These oondusions were 
for a long time ridiculed by many writers ; but 
they gradually gained ground with philosophical 
botanists, and are now the foundation of com- 

S aratiTe anatomy in plants. At the present 
ay the question is indeed no longer speculative, 
but is decided by the evidence of our eyes ; 
for all those transformations the necessity -of 
which morphologists assumed by mere force of 
reasoning have now been witnessed by Schleiden 
and many others, who have traced the develope- 
ment of the organs of plants from their earliest 
condition, through all their modifications, up 
to the period of complete developement, ana 
have found that they are all deviations from a 
common type subsequent to the first stage of 
their growth. 

In Zoology, morphology iB the history of 
the modifications of form which the 
organ undergoes in the same or in different 
organisms. The science has been advanced 
during the last twenty years by the labours 
of the so-called transcendental anatomists, 
and has been most successful when applied 
to the modifications of the vertebrate skele- 
ton. The principles on which the science 
is founded are detailed in the articles Arche- 
type ; Homologub ; Skeleton ; and Vertbber 
[which see]. 

Mortice Dance or Morris Dance (a 

corruption of Moresco or Moorish dances). A 
peculiar kind of dance practised in the middle 
ages. It is supposed .to have been first intro- 
duced into England from Spain by Edward EEL, 
when John of Gaunt returned from that 
country ; but few traces of it are found earlier 
than the times of Henry VIII. ; and it is more 
probable that it was borrowed either from the 
French or the Flemings. In the morris dance 
bells wore fixed to the feet of the performer, 
and the great art consisted in so moving the 
feet as to produce something like concord from 
the various bells. 
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i (Lot from the root mar, to pound 
ot grind, [Lxhguajo*] ) . In Latin Mythology, 
the g od dess of 

Mortality, BilU of. Bills of mortality 
are extracts from parish registers, shoving the 
numbers who have died in some Jjlxed period 
of time, as a year, a month, or a week; 
and hence they are called yearly, monthly, or 
weekly hills. In general, they also contain the 
numbers of baptisms, and sometimes the num- 
bers of marriages. To be correct, these bills 
should state the condition of all that die at 
every age, whether boys, married men, widow- 
ers, or bachelors ; the corresponding distinctions 
being likewise given for females. Such ljpts 
of persons of both sexes dying of every disease 
in every month and at every age would, when 
compared with records of seasons and local 
circumstances, tend greatly to the increase of 
medical knowledge, and afford the necessary 
data for determining the duration of life be- 
tween males and females. 

The keeping of parish registers was begun 
in England in the year 1638, in consequence of 
an inunction issued by Lord Cromwell, the 
king’s vicegerent in ecclesiastical affairs, after 
the abolition of the papal authority in the 
kingdom. In Germany they appear to have 
boeo introduced at a somewhat earlier period, 
for Siissmtlch has given extracts from the 
Augsburg bills which go back to the year 1601 ; 
and they were established in most countries of 
Europe about the beginning of the seventeenth 
century. 

The Londpn bills, containing the records 
of baptisms and deaths, were begun in the 
year 1692, but were not kept regularly till 
after the plague which prevailed in 1603 ; since 
which time they have been continued weekly, 
and an annual bill has been also regularly I 

f mblished. Their value, however, was very 
ittle understood ; nor do they Beem to have 
attracted much notice until 1662, when Graunt ! 
published his Natural and Politioal Observa- 
tion on the Bills of Mortality, a work of great 
merit, considering the time at which it was 
written. The ages at which the deaths took 
place were not inserted in the bills till 1728. 
Throughout the country the registers were 
kept, generally speaking, with very little care ; 
but the Act for the registration of births, 
marriages, and deaths, which came into opera- 
tion in 1836, has introduced an incomparably 
better system; and, as the sex, ages, and 
causes of death are now recorded, the public 
is in possession of far more authentic in- 
formation than before existed on some of 
the most interesting questions of soeial statis- 
tics. (See article ‘ Mortality,* in the Encyclo- 
pedia Briiannioa, 8th edition ; Preface to the 
Population Returns for 1831 ; Annual Reports 
of the Registrar* General of Births, Deaths , and 
Mmrmffss in England , 1339 et seq. ; Price On 
Reversionary Payments .) 

MortUitji Btw of. By this term is 1 
usually understood a mathematical relation j 
subsisting among the numbers of persons 
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| living at the different a^erf of life ; such that, 
the number of persons bring at any assigned 
age being given, the number of them who 
remain alive at every subseqnent age, and 
consequently the mortality which takes place 
in the interval, will be expressible by that 
relation. It must be obvious that in speaking 
of a taw of this kind, we can only have regard 
to the averages of targe numbers. In respect 
of a single individual, or a small number of 
persons, the uncertainty of the duration of life 
is proverbial ; but the case is entirely changed 
when multitudes are concerned ; and there are 
few classes of contingent events of which the 
results can be predicted with so little risk of 
departure from the truth as the average age to 
which the lives of a considerable number of 
persons will be prolonged. 

The circumstances which affect the mean 
duration of human life depend npon a great num- 
ber of different causes ; as climate, the facility 
of obtaining subsistence, the state of civilisation, 
the manner of living, progress of medical science, 
&c., all of which vaiy in different countries and 
at different times. The law of mortality, there- 
fore, must vary with these circumstances ; and 
consequently, if expressible by any mathe- 
matical function, it must be one affected by 
numerical coefficients depending on the par- 
ticular circumstances, and of which the values 
can only be determined by observation. The 
simplest expression which has been proposed 
for representing the course of mortality is that 
which is derived from the celebrated hypothesis 
of De Moivre ; namely, that if a number of 
individuals be taken in any given year of age, 
the number of deaths which take place among 
them will be the same every year until the 
whole are extinct. In this hypothesis only one 
numerical quantity requires to be determined, 
viz. the average extreme age. De Moivre 
adopted 86 ; and his hypothesis may therefore 
be simply enunciated as follows : Out of 86 
infants bom, 85 will be alive at the end of the 
first year, 84 at the end of the second, and so on 
to the extremity of life, the decrement being one 
in each year. For a considerable number of 
years, about the middle ages of life, this hypo- 
thesis of equal decrements represents the ob- 
served facts with tolerable accuracy ; and, as it 
affords considerable facilities in various cal- 
culations, it was formerly much used in the 
computation of life contingencies. The differ- 
ence between the given age and 86 is called by 
De Moivre the complement of life ; thus the 
complement of a life of 50 is 36 years. 

If we suppose a straight line to be divided 
into a number of equal parts, representing the 
ages of human life, and perpendiculars to be 1 
drawn through the points of division pro- 
portional to the number of survivors at each 
age out of a given number taken at a previous 
age ; a curve line drawn through the extremities 
of all those perpendiculars will represent the 
law of mortality as indicated by the observa- 
tions, and the equation of the curve will be the 
relation between the age and the mortality. 
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Nuw it is possible to draw an algebraic curve 
through any number of points ; but, in the | 
present case, this method of proceeding is | 
attended wiCh no advantage ; for if the number 
of points be great, as it necessarily must, the j 
equation is of a high order, and its numerical 
computation impracticable. Lambert, of Berlin, 
who appears to have been the first who ex- 
hibited tin* law of mortality by a curve line, 
constructed a somewhat complicated empi- 
rical formula, which represented the mortality 
observed in London during some part of the 
last century with considerable accuracy, and 
w liich may be adapted to any other set of 
observations by giving suitable values to its 
numerical coefficients. But the most ingenious 
attempt which has been made to deduce a 
formula from a priori considerations is contained 
in a paper by the late Mr. Benjamin Gompertz, 
published in the Philosophical Transactions for 
1 S 25. Mr. Gompertz assumed us a principle that 
there is a power in human life to resist the effects 
of disease, or oppose destruction, which loses 
equal proportions of its intensity in successive 
equal small intervals of time; and from this lie 
derived an expression which gives the number 
of survivors (y) of any number of individuals, 
taken at any given ago, at the end of any 
number of years (.r) counted from that age, in 
terms of three constants, which may be deter- 
mined from observations. The formula may 
he given under this form : — 

log V = log l + No. whose log is 
(log logjp + xlogg), 

l, p, and q being the constants to be determined. 
On assuming three ages, and taking the cor- 
responding values of x and y from the Carlisle 
table, and determining the constants by means 
of the three equations so formed, the formula 
is found to agree with the table through all 
the ages, within limits w T hich may lie fairly 
supposed not to exceed the errors of the ob- 
servations. A supplement to Mr. Gompertz’ 
paper of 1825 will be found in the Phil. 
Trans . for 1862. 

On account of the multitude of causes which 
influence the rate of mortality among the 
inhabitants of a country, it is plain that any 
formula deduced from k priori considerations 
can only be trusted so far a8 it is found to 
agree with experience ; and therefore, for all 
practical purposes, recourse is had to a table 
showing for each year of age the number of 
deaths which are observed to take place out of 
a large number of persons who enter upon that 
age. The ratio of those two numbers is the 
measure of the probability that an individual 
entering upon that age will not survive the 
year, and may bo assumed as the law of 
mortality in respect of that ago. The table 
may be exhibited under different forms : the 
most usual is a table of decrements, which is 
constructed by supposing a large number of 
persons, as 10,000, for example, to start toge- 
ther in the same year of age (the year of 
birth is usually assumed), and to write down 
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in the same column the numbef of those wb< 
remain alive at the end of each successive year. 
From tins the number frho die in each year, and 
the chances of surviving a year, or any number 
, of jrearsr are easily found. For some purposes 
the table- of the probabilities of living over a 
year at each age, or <tf dying in the course of 
the year, is more convenient ; hut either form 
can be readily reduced to the other. 

The first outline of a life table was traced 
by Graunt in his Observations on the Bills 
of Mortality 1662-1678; but the oldest com- 
plete table which we possess is published in 
the Philosophical Transactions for 1693, and 
was constructed by Halley from the mortuary 
registers of Breslau, in Silesia. This town was 
selected, because the number of births having 
been nearly equal to the number of deaths for 
some years, it might be assumed that the popu- 
lation had remained in a nearly stationary state 
during that time — an assumption which affords 
the means of determining the ratio of the number 
who die at each age to the number * ho entered 
upon that age ; for it is evident that in a place 
so circumstanced, and supposing also there is 
no migration, the number who survive, or com- 
plete any year of age within a given period 
is equal to the sum of the deaths at all the 
greater ages during the same period. For 
the sake of facilitating calculations from the 
table, he reduced the numbers proportionally 
to 1,000, by which number he represented the 
infants of one year of age. 

This method of determining the mortality 
fiom the mortuary registers, or bills of mor- 
tality, has been frequently adopted, particu- 
larly by Dr. Smart, in the formation of a table 
showing the mortality in the city of London 
about the middle of the last century ; by St. 
Maur, in respect of Paris ; and by Dr. Pries 
for the celebrated Northampton table, pre- 
sently to be described. But it is evident that 
as the population of a large town or district ol 
country can never be absolutely stationary, 
and as migration must be constantly taking 
place to a greater or less extent, the method in 
not absolutely correct; and, in fact, the re- 
sults to which it leads muit be attended with 
great uncertainty. In order to obtain accurate 
results, it is necessary to know the numbers 
who actually enter upon eaoh year of age, as 
well as the numbers who die in that age, 
during the period included in the observation ; 
and hence, m addition to the mortuary register, 
an enumeration in each year, or at short in- 
tervals, of the community in the several ages 
of life, is requisite for the accurate solution of 
the problem. But, although great attention 
has been given fit late years to the statistics of 
life, in various countries of Europe, it is only 
in a very few instances that sufficiently accu- 
rate data for the construction of a mortality 
1 table have been obtained from observations 
1 embracing indiscriminately all the different 
1 classes of the inhabitants. Of these few, the 
1 principal (if not the only) instances ore the 
1 observations made in Sweden and Norway 
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those of Dr. Heysham, at Carlisle; and more giving a much lower expectation of life at 
recently by Dr. Cleland, at Glasgow. With the younger and middle ages ; a circumstance 
these may be noticed Hodgson’s Observations which may be in part owing to the improved 
on ths Duration of Life amongst the Olerc/y condition of the labouring classes of the people, 
of England and Wales , extending over a Period but probably in a much greater degree to 
qf 100 Years , each Life being separately traced the inaccuracy of the observations. (Price On 
( 1804 ). Reversionary Payments , 4th ed. 1788 .) 

In consequence of the migration which, is 2. Carlisle Table . — This was constructed ^ 
constantly going on among the inhabitants, it by Mr. Milne, from registers kept by Dr. Hey* * 
is very difficult to obtain with certainty the sham of the births and deaths which took place 
data necessary for determining the mortality in the parishes of St. Mary and St. Cuthbert, 
of any town or district; but there are various Carlisle, in the nine yean from 1779 to 1787, 
associations of individuals with respect to the number of inhabitants having been deter- 
which precise data exist. Such, for example, mined by two enumerations which were made 
are the religious houses in Catholic countries ; during that interval. On account of the accuracy 
he tontines which were established in different of the data, and the skilful manner in which 
countries of Europe during the last century ; they were made use of, this table u of consi* 
the annuitants of the British government ; and derable authority, tlfttugh it probably gives a 
especially the life assurance companies, now somewhat too favourable view of the duration 
become so numerous. In all such associations, of life as experienced among the inhabitants 
the numbers who enter upon and die in each of England generally. (Milne's Treatise on 
year of age can be ascertained with precision Annuities, $c. 1815.) 

from the records of the association, which, 3. Government Tables. — These tables, as al- 
therefore, afford the data requisite for deter- ready mentioned, were computed by Mr. Fin- 
mining the rate of mortality at the different laison, from observations of the mortality 
ages, without hypothesis of any kind. Tables among the nominees of life annuities granted 
were thus constructed by Kersseboom, from by the British government. Mr. Finlafcon has 
Dutch registers of annuitants ; by De Pardeux, given twenty-one tables of the probabilities of 
from the lists of the nominees in the French life ; but the recorded facts are contained in 
tontines, chiefly of 1689 and 1696, and from only six of them, the others being formed by 
the mortuary registers of the Benedictines, and combinations of these six. (Finlaison’s Report 
of the nuns in several convents in Paris ; and to the Lords of the Treasury , published by order 
by Mr. Finlaison, from six different classes of of the House of Commons, 1829.) 
annuitants in English and Irish tontines. Of 4. Equitable Society's Table. — This table, 
the assurance offices, the Equitable Society and which was originally framed by Mr. Griffith 
the Amicable Society have published their ex- Davies from decrements of life amongst its 
perience separately; and in 1843 a series of members, and more fully drawn out by Mr. 
tables was published under the superintendence Arthur Morgan from more complete data, 
of a committee of actuaries, exhibiting the law exhibits the mortality which took place in the 
of mortality deduced from the combined expe- society from its establishment in 1760 to the 
rience of seventeen offices, including the two end of the year 1829. By reason of the great 
above named. number of lives contained in it, and the 

We shall now give a comparative view of certainty of the data, this is a document 
the mean duration of life at the different ages, of great importance. It will be seen from 
computed from some of the best known tables, the subjoined table, that, for ages under fifty, 
premising a short account of each table. it gives a rather more favourable expec- 

1. Northampton Table. — This table, which tation of life than the government table for 
in this country is perhaps better known than males, and agrees nearly with the Carlisle 
any other, on account of its having been adopted table; but for ages above fifty it gives a less 
by the greater number of the assurance offices favourable expectation than either of those 
as the basis of their tables of premiums, was tables. The observations commence at the 
constructed by Dr. Price, from the bills of age of ten. 

mortality from 1735 to 1780 of the parish of 5. The English Life Table i — This table is 
All Saints, in the city of Northampton. It described and published in the Fifth and Sixth 
cannot be considered as possessing much an- Annual Reports of the Registrar- General (1843 
thority, either on account of the accuracy of and 1845). It is constructed from the returns 
the data, or the number of lives of which it to parliament of the ages of the population of 
embraces the history; and the hypotheses made England in 1841 and of the deaths registered 
use of in its formation — namely, that the num- at different ages in that year, and is probably 
ber of inhabitants and the number of annual a close approximation to the mean duration of 
deaths remained the same during the forty-six life in this country. Dr. Farr, of the Registrar- 
years included in the observations, and also General’s Office, has since published (1864) a 
that the migrations all took place at the age of New English Life Table from the returns of two 
twenty years, so far tend to reduce its value censuses and 6,470,720 deaths registered in 
that at the present time only some twelve or seventeen years. 

thirteen offices retain it as the basis of their For the sake of avoiding decimal points, the 
tables. It differs from the modern tables in numbers in the subjoined table show the mean 
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duration of life for tan individuals, or the num- j 
bar of jean enjoyed by ten individuals collec- 1 
tively. In respect of a single individual, the 
mean duration of life is the tenth part of the j 
number given in the table. | 
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There are many questions of great interest re- 
specting the law of mortality which cannot yet 
be satisfactorily answered, from the want of 
sufficient data. The Carlisle table gives only 
an indication of local mortality ; but it may be 
asked, whether the mortality is the same in 
different parts even of the same country, or Lhe 
same in cities as in rural districts ? Now, the 
government annuitants resided in all different 
parts of the kingdom ; and the same may be 
said of the members of the Equitable Society, 
though, perhaps, a majority of the latter were 
resident in London. But the three tables — 
namely, the Carlisle table, the table computed 
from the government male annuitants, and the 
Equitable Society's table — present a remarkable 
agreement ; and, so far as their evidence £oes, 
we cannot draw any positive conclusion, either 
in favour of a particular district or a select 
class of individuals. 

It seems to be established beyond doubt that^ 
the rate of mortality, at least in England, has 
undergone a very sensible diminution within a 
century, especially in respect of children and 
aged people. This may be ascribed in some 
degree to the discovery of vaccination ; but 
more especially to the general diffusion of 
comfort, and the improved mode of living, 
among the labouring classes of the community. 

Another question of great importance is, 
whether the law of mortality is the same for 
both sexes ? In the above table it will be seen 
that there is a remarkable disparity between 
the male and female annuitants in favour of 
the latter. This indication of the greater lon- 
gevity of females is confirmed by the observa- 
tions of De Parcdeux on the monks and nuns in 
the French convents ; of Kersseboom, on the 
Dutch annuitants ; of Dr. Price, on the mor- 
tality at Chester ; and also by the tables can- 
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) structea from tho mortality in Sweden, at 
1 Moutpellier in France, and in the cities of 
Amsterdam and Brussels. It is still, however, 
open to doubt whether the superiority shown 
in the above instances holds generally true. 
In the whole population of Belgium, the 
greater part consisting of peasantry and la- 
bourers, it is found that the lives of females 
are shorter than those of males; while in 
the towns the advantage is on the side of 
the females. The combined experience of tho 
seventeen life asauranee offices above referred 
to shows no superiority in the duration of 
female life. 

The following table, showing the proportion 
of deaths to the population in the principal 
states of Europe, according to the latest obser- 
vations, is extracted from a paper in the Hume 
Encyclopidique for July and August, 1833. 
We cannot vouch for its accuracy, but it is pro- 
bably not far from the truth. 


Countries 

Periods or 
Epochs 

Ratio of 
Mortality to 
Population 

Sweden and Norway 


1821—1825 

1 in 47 

Denmark . 


1819 

1 in 4ft 

European Russia 


1826 

lin 44- 

Kingdom of Poland . 


1829 

1 in 44 

British Islands . 


1818—1821 

1 in ftft 

Netherlands 


1827—1828 

lin 38 

Germany Proper 


1826—1828 

1 in 4ft 

Prussia 


1821- 1826 

lin 89 

Austrian Empire 


1828 

1 in 40 

France 


1826—1827 

1 in 39 

Switzerland 


1827— 1828 

1 in 40 

Portugal . 


1815-1819 

lin 40 

Spain . . . 


1801—1826 

lin 40 

Italy .... 


1822—1828 

lin 30 

Greece , . . 


1828 

lin 30 

Turkey in Europe . 


1828 

lin 80 

Northern Europe . 



lin 44 

Southern Europe 



lin 36 

The whole of Europe 



lin 40 


For an accurate description of the various 
mortality tables up to the date of its publica- 
tion, the reader is referred to the excellent 
article on the subject, by Mr. Milne, in the 
Encyclopedia Britannica , 8th edition. 

Mortal 1 . [Cements.] 

Mobtab. In Artillery, a short piece of 
ordnance, used to throw shells at very high 
angles (vertical fire), generally 46°, the charge 
varying with the range required. Mortars are 
distinguished by the diameters of their bores. 
They are not mounted on carnages, but on 
simple beds of wood or iron. 

Mortar Vessel. A small vessel of con- 
siderable beam, for carrying a heavy mortar 
amidships, which is slung in a massive bed. 
The mortar vessels were formerly known as 
bomb ketches . 

Mortgage (Fr. from mort, dead, and gage, 
pledge ). In Law, a mortgage deed is in effect 
an absolute conveyance from the borrower to 
the lender, with a condition that if a sum of 
money is paid by a stipulated day the property 
shall be raconveyed. Thus the grantee has a 
conditional estate, during the continuance of 
which the mortgagor, though in possession, is 
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in contemplation of law only tenant at will to 
the mortgagee ; and on failure of payment, 
the estate of the mortgagee would become 
absolute at law. But m equity the mort- 
gagee’s estate is sutgect to an equity of re- 
demption, or right to redeem on the part of 
the mortgagor; and a mortgage is thus re- 
deemable so long as the relation of debtor 
or creditor appears to ‘subsist between the 


parties, and for twenty years after the 
fast acknowledgement of that relation by 
the mortgagee, unless upon his application 
the right be previously foreclosed by a de- 
cree of the eourt. Mortgages now commonly 
contain a power authorising the mortgagee 
to sell the property and repay himself out of 
the proceeds. 

Mortfler (Fr.). The name given to a cap 
of state, of great antiquity, worn by the first 
kings of France, and the form of which is still 
preserved in the cap worn by the president 
de la oour of Paris. 

Mortification (Lat. mortificus, causing 
death). Local death; gangrene. When any 
portion of the body loses its vitality, a process 
of separation takes place between it and the 
living parts that surround it; and when this 
happens in certain parts or organs it is neces- 


sarily fatal. The symptoms attending mor- 
tification of the viscera are generally loss of 
pain, diminution of fever, small sinking pulse, 
hiccup, delirium, cold sweat, and fainting, which 
precedes death. 

MoKTEPiciTioir. In Scottish Law, a term 
nearly synonymous with mortmain in English. 
By an Act of 1587, land vested in the church was 
declared to be given for superstitious purposes, 
and to belong to the crown ; and thus the 
spoliation of the richly endowed church of 
that country prior to the Reformation was 
finally legalised. 

Mortise (Fr. mortaise, from Lat. mordere, 
to bite). In Architecture, a mortise is the 
junction of two pieces of wood, or other 
material, the cavity being cut in one piece to 
receive the projection left in the other, which 
is called the tenon or tenant. 

Mortmain (Old Fr.). In Law, an aliena- 
tion of lands, tenements, or. hereditaments, 
to any corporation, sole or aggregate, guild, 
or fraternity. The foundation of the statute 
of mortmain is Magna Charts, by which 
it was rendered unlawful for anyone to give 
his lands to a religious house, &c. in order 
to take them back again to bold of the same 
house; which was attended, by interpreta- 
tion, so as to annul gifts of lands which re- 
ligious houses did not give back to the donor 
to his own use, but kept in their own hands 
after taking. A great number of statutes were 
afterwards 'passed in order to restrict aliena- 
tions to religious persons and houses, and 
various devices formed for the purpose of 
eluding them; of which the system of uses, 
which has become in some sorb the foundation 
of our law of real property, was one. [Real 
PnopfijsTT ; Tbust. j But dnring the whole of 
. _ Mi 


this time the king had the power of dispensing 
with the statutes of mortmain by granting 
licenses of alienation; and this power was 
confirmed to the crown by stat. 7 & 8 Wm. 
III. c. 37. Gifts far charitable purposes are 
now subjected, by the Mortmain Act of 9 
Geo. II. c. 86, to particular restrictions, a 
neglect of which frequently invalidates them., 
The term mortmain is derived from the Latin 
words mortua manus (dead hand), because the 
lands so alienated are said to fall into a dead 
hand; i.e. one incapable of performing the 
usual services required of tenants. 

Mortuary (Lat. mortuaries, belonging to 
the dead). In Law, a fee paid to the incum- 
bent of a parish, by custom peculiar to some 
places, on- the death of a parishioner. It 
appears to have been' a very ancient usage to 
present the priest, on the solemnisation of a 
funeral, with some personal chattel of the 
deceased, or a sum of money in lieu of it; 
under the various titles .of pecunia sepul- 
chralis, sedatium, ifi Saxon soul-shot, &c. 
It had become a legal custom as early as the 
reign of Henry IH., when the reservation 
of a mortuary appears to have been essential 
to the validity of a testament of chattels. 
The amount was fixed by 21 Henry VIII. 
c. 6, according to an ad valorem taxation of 
the goods of the deceased. Mortuaries (where 
due by custom) are recoverable in the eccle- 
siastical courts; and it should appear, since 
the statute, at -common law; although such 
actions have not hitherto been brought. 

Morns (Lat. ; Gr, prfpar, the mulberry-tree). 
A small genus of plants belonging to the 
Morueea, containing some species valuable for 
their fruit, and others for their foliage. The 
former is our Mulberry-tree, Moms nigra, 
whose well-known black juicy berries are a 
favourite autumn production; the latter are 
M. alba and others, which constitute the best 
of all food for silkworms, bnt are somewhat 
tender in our climate, and cannot be usefully 
cultivated even in the midland country of 
England. 

Morvenlte. A variety of Harmotome, found 
m the granite of Strontian in Argyleshire. 

Mosaic or Mosaic (Lat. musivus). In 
Painting, representations of objects by means 
of very minute pieces of stones or pebbles of 
different colours, or variegated glass care- 
folly inlaid upon a ground generally of metal, 
are known by this name.' This art was prac- 
tised at a very early period, and was reintro- 
duced to Italy by the Byzantine Greeks. It 
was applied by the Romans in four different 
styles: the opus tessellatwn, the opus vermi- 
oulatum, the opus sectile, and the opus musivum . 
The first three are purely geometric or orna- 
mental, and are strictly only opus Uthostro- 
tum, i.e. the regular mechanical arrangement 
of various coloured stones, sometimes in small 
cubes called tessera or tessellae, sometimes in 
slabs of various shapes. The opus musivum was 
the only pictorial mosaic, i.e. in which natural 
objects were imitated. 
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KOMto Oold, Bisulphide of tin ; a Tel- stfraoitioiia, both* m the warmer dimates and 
low flaky substance, sooietsaics employed in daring this shihmhw ni-ith*. in high northern 
ornamental japan work. This term has also latitudes. They' pieree the akin with a lan- 
been applies to a superior kind of brass, and cetted probnada, and discharge a venomous 
to a yellow alloy of appear, one; and gold, liquor iota the wound; they can be guarded 
[Ausux Muamrae.] against at night by enclosing the bed with a 

Moaalo Work. In Architecture, the in- mosquito curtain. The Laplanders drive them 
laying pavements, walls, &c. with small dies away by fire, and by coating the naked parts 
of dmerent-coloured stones or glass, in regu- of the body with grease, 
lar figures, or to represent historical or other MOoo Agater. The name* given to those 
subjects. kinds of Agate which enclose dendritic or 

■ auras (Lot. Mesa, the Meuse, and moaa-Sike markings. They are found in large 
Gt. c rmvftos, lizard). A large extinct Lacertian quantities' ait Obersfceini in Saoony. 
reptile which existed during the deposition of Maas Tamil. Land abounding in peat 
the Cretaceous strata. Its remains have been moss* but not so much saturated with water 
found both near Maestricht and in the ereta- a a to become pent bog os morass. 

:eous deposits in America. The concavo-convex Moa mm m (Fr. mousse, Laift. nuuens, Ger. 
>r procsellan type of vertebrae existed in th* mocw)L In common language, mosses signify 
jpinal column of this extinct gigantic saurian, any minute, smaM-leaved Cryptogamie plants. 

Moslem. [Mussulmajt. J But m systematical botany rm plants are con- 

Maaqwe (Arab, medischtd). A Mehaxn- eidered, mosses^ except such os belong to the 
medan place of religious worship. The primei- natuaral order Bryaetm or Muzci. Such plants 
pal interior decoration of mosques consists in ore simple-leaved ; without, spiral vessels or 
the. lamps, which are numerous, and singularly stomaates; with a distinct axis of growth; 
disposed ; the floor is covered with carpets : and with the spares oar reproductive matter 
the direction of Mecca is denoted by a niche, enclosed in cases, called sporangia or thecae, 
or by a tablet inscribed with verses of the covered by a eup or calyptra. The structure 
Koran, called the Kebla. The principal Arm- of the sporangia is as complex as that of the 
bian and Syrian mosques are most remarkable stems and leaves is simple. Each sporangium 
for their vast quadrangles, surrounded with is closed by a lid or operculum ; below which 
numerous columns ; those of the Turks for the is a transverse membrane closing up the urn 
elegance of their cupolas. The original places left after the fall of the operculum. The 
of worship of the Arabians vexe the temples edge of the urn is furnished with one or 
dedicated to the religion of the different nations more rows of teeth, in all cases some multi - 
whom they subdued. It was not until they pie of four; in the centre is a columella or 
had consolidated their power that the Ara- column, and between the latter and the sides 
bians devoted themselves to the cultivation of the um are the spores. It is not a lit f le 
of the arts, and gave any indication of that singular that such plants should have cases 
architectural genius which afterwards dis- called stanunidia, containing powdery mutter ; 
played itself in the structure of mosques. At among which are found animalcules, not dis- 
the entrance of almost every mosque there is tinguishable from such as are called spermatic, 
a large court planted with bushy trees, in the and which swim about freely in water, 
centre of which, or under a vestibule paved Moao-troopera. In English and Scot- 
with marble, are fountains for the prescribed tish History, those inhabitants df the borders 
ablutions of the Mussulmans ; and to theso of the respective countries who were banded 
courts is usually attached a small gallery, on together in clans and lived by rapine, received 
which the apartments of the ministers of re- this denomination from ihe character of the 
ligion, &c. abut. But besides mosques for country, over which they trooped in their ex- 
public worship, there a others set apart for cursions. These banditti were little heard of 
the instruction of young men in the science of after the union .of the two crowns, but not 
legislation and the doctrines of the Koran ; absolutely suppressed until the union of the 
and to this class belong the so-called royal kingdoms a century afterwards, 
mosques, or jamie, of Constantinople. Most. Monotits. A variety of Aragonite, found 
of these mosques have hospitals for poor, sick, in the Lias of Gcrfaleo in Tuscany. 

ow ydto&ittp ftw. TWr »mm t « “-• • 

revenues Sira often oonfil&etablse, end ire de- * * o*on » .the- 

ffrt* c&i*ffy from eadbutaent* in landed mo- courts or carnations <rf fife 
perty. The term kfound, wi th for mttaitripri or lflgisUtHfe jtof 

rarktfoit in s H Sarawak ladies. fhe "era *»&** „ 

fuikish equivalent n supposed tab* derived Foucmow* % a, .rbfriw 

from, the Arabic mesgiao, * place of edora- customary oerrige Of payment’ St Am mote or 
lion ; and from this are derived respectively court of the lord, from which Certain persons 
the French mosqufee, the German moschee, alone were exempted by charter or other pri- 
the Spanish mequita, the Italian mascheta, vilege. 

and the English mosque. [Minaret.] Motet (Ital. motetto). In Music, a vocal 

Mosquito. The American name for the composition, consisting of from one to eight 
species of gnat Outer. They abound in damp pans, of a sacred character. 
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MOTHER LIQUOR 

r ldgaor pr HqUur Vittr. A 

term applied by chemists to saline solutions 
from winch crystals have been deposited, and 
which, when poured off and re-evaporated, 
generally famish a second crop. 

Mother off feail (Ger. perlen-mutter, 
Fr. nacre de perles). The hard, ailv&y, bril- 
liant internal layer of several kinds of shells, 
particularly oysters, which is often variegated 
with fthtt-nging purple and azure colours. The 
large oysters of the Indian seas alone secrete 
this coat of sufficient thickness to render their 
shells available for the purposes of manufac- 
tures. The genus of shell fish called JPenta- 
dina furnishes the finest pearls, as well as 
mother of pearl; it is round in greatest 
perfection round the coasts of Ceylon, near 
Drains in the Persian Gul£ at Gape Comorin, 
and among some of the Australian seas. 
The brilliant hues of mother of pearl do not 
depend upon the nature of the substance, bnt 
upon its structure. The microscopic wrinkles 
or farrows which ran across the surface of 
every slice act smew the reflected light in such 
a way as tejarechioe the chromatic effect; far 
Sir David Brewster has shown that if we 
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of the mass of a body into the velocity with 
which it moves. It u, therefore, synonymous 
with momentum. 

Motion. Ifi Music, refers to the movement 
of the parts in contrapuntal writing. Direct 
or similar motion is when two parts move in 
the same direction, i. e. rise or ndl together; 
contrary motion is when one rises and the 
other falls ; and oblique motion is when one 
part moves in either direction while the other 
is stationary. Contrary motion is the best, 
and next oblique motion. 

Motion. In Painting and Sculpture, the 
change Of place or position which from certain 
attitudes a figure seems to be making in its 
representation in a picture. It can be only 
implied from the attitude which prepares the 
animal for the given change, and diners from 
Action [which see]. Upon motion, in art, de 
pends that life which seems to pervade a picture 
when executed by a master. 

Mottos In Court. In Law, an occasional 
application to the co urt , by the parties or their 
counsel. Motions are either of a criminal 
Baton, as motions for an attachment far a 
misbehaviour ; or of a civil nature. A motion 


take, with very fine Mach wax, or with the so- 
called fusible alloy, an impression of mother of 
pearl, it will possess the irid es cen t appearance. 
Mother of pearl is very delicate to wash ; bat 
it may be fashioned by saws, files, and drills, 
with the aid sometimes of an arid, such as 
the dilute muriatic ; it is polished by colcothar. 
(lire's Dictionary of Arte, # 0 .) 

Mather of Vinegar. The flooeelent my- 
celium of various Moulds, which farms on the 
surface of vinegar. 

Matter cells In Vegetable Physiology, 
cells in which other cells are generated. 

Motion (Lat. motto). In Mechanical Phi- 
losophy, motion is change of place: i.e. .of 
the part of space which body occupies, 
or in which it is extended. Motion is real 
or absolute when the moving body changes 
its place in absolute space; it is relative 
when the body changes its place only with 
relation to surrounding bodies; and it is 
apparent when the body changes its situa- 
tion with respect to other bodies that appear 
to us to be at rest. All the phenomena of 
motion are derived by mathematical deductions 
from the three following laws of motion given 
by Newton in his Principia : — 

1. A body must continue for ever in a state 
of rest, or of uniform motion in a straight line, 
if it be not disturbed by the action of an ex- 
ternal cause. 

2. Every change of motion produced by any 
external farce is proportional to the force im- 
pressed, and in the direction of the straight 
line in which the force acts. 

3. Action and .reaction are equal and in 
contrary directions; that is, equal and con- 
trary changes of motion are produced on bodies 
which mutually act on each other. 

The term quantity of motion is used, by 
writers on mechanics, to denote the product 
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in the courts of common law is either far a 
role absolute, Le. to take 'effect immediately ; 
or it is for what is termed a rule nisi, or a 
rule to show cause — le. a rule to take 
effect; unless cause be shown against it by a 
certain day, when, if no cause be shown, the 
rule is made absolute. Motions also farm an 
important part of the practice of courts of 
equity. Lyunctions [Injunction] are usually 
applied far in this manner. Motions are ac- 
companied by affidavits stating the facts on 
which they are grounded, and generally pre- 
ceded by a notice to the opposite party. 

Motor y or SCotorloA. In Physiology, this 
term was applied by Hartley, in 1749, to the 
nerves conveying the stimulus to the muscles, 
in contradistinction to the nerves conveying 
the impressions to the neural axis, which he 
called sensory ; bnt he distinguished those 
actions which result from the conveyance of 
impressions to the brain, producing sensation 
and exciting volition, from those actions which 
are now called reflex; as where he states 
that ‘ the actions of sneezing, swallowing, 
coughing, hiccoughing, vomiting, and expel- 
ling the f®ces ana urine, with others of a like 
nature, are to be deduced from those vibrations 
which first ascend up the sensory nerves, and 
then are detached down the motory nerves, 
which communicate with these by some common 
-trunk, plexus, or ganglion/ 

Motto (Ital.). A term used to signify a 
word or sentence added to a device; when 
put upon .a scroll, it is commonly employed as 
an external ornament of coat armour. The use 
of mottoes far this purpose is very ancient The 
term motto is also applied to a sentence or 
quotation prefixed to any writing or publication. 

Mould (Goth, molds, dust). Soil com- 
posed of decayed vegetable matter in a state of 
minute division, more or leas mixed with gap- 
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den earth. The kinds of mould most in use 
in horticulture are Leaf mould, formed from 
the decayed leaves of trees; Rich mould, 
formed of thoroughly decayed stable dung; 
Heath mould, found on the surface of heath 
lands ; and Peat mould, formed of thoroughly 
decomposed peat. In general, mould is dis- 
tinguished from soils by containing a much 
greater portion of organic than of earthy 
matters. 

Mould (Fr. moule ; Span, molde ; probably 
from Lat. modulus). In Sculpture, the matrix 
or hollowed wrought form into which the liquid 
or plaster, wax or metal, is run in casting 
works of art. 

A safe-movld is a mould taken in many 
pieces from the original cast from the first 
mould, which is destroyed, so that it can be 
safely removed from the model, and be put 
together again, in order to produce other casts, j 

Mould loft. A large room in a dockyard 
in which the several parts of the ship are 
drawn out in their proper dimensions, for the 
guidance of the builder. 

Moulds. This name is popularly applied 
to the thread-like Fungi which prey upon our 
provisions, and attack such substances as gum, 
glue, ink, &c., living at their expense, and 
destroying their valuable properties. Many 
of the moulds, observes Mr. Berkeley, are capa- 
ble of sustaining life when immersed in fluids, 
contrary to the habit of most Fungi ; and from 
tlieir capability of appropriating what is nutri- 
tious, and rejecting what is hurtful, they are 
often developed even in solutions of poisonous 
metallic salts, which would be fatal to Fungi 
in general. In a solution of sulphate of copper, 
for example, they become as it were electro- 
typed by the copper, while they appropriate 
the other elements. 

As the spores are often able to sustain a 
considerable degree of heat without destruc- 
tion, they occur in situations where they would 
otherwise not be expected, as in preserved 
fruits which have been subjected to heat, and 
when there could be no access of fresh spores. 
Where there is any possibility of communica- 
tion, there are few kinds of vegetable tissues 
which they cannot penetrate ; and in animals, 
they occur in situations where they must, like 
intestinal worms, have worked their way through 
the tissues to the cavities in which they grow. 
They are amongst the most destructive agents 
in the production of disease, as is proved by 
the potato murrain. In the human frame they 
are the fruitful Bource of cutaneous disorders. 
(Lindley and Moore, Treasury of Botany.) 

Moulding (Fr. nloulure). In Architecture, 
the various members of an order, which are 
shaped into various curved or flat forms, of 
which there are eight sorts : (1) the filet, Bquare 
in profile; (2) the astragal; (3) the torus, 
larger than the astragal ; (4) the scotia ; (5) 
the echinus or quarter round ; (6) the inverted 
cyma, talon, or ogee; (7) the cyma, the cyma 
recta, or cymatium; and (8) the cavetto or 
hollow. 


MOUNTAIN LIMESTONE 

In the Romanesque, and Teutonic or Gothic 
styles of architecture, mouldings are of great 
importance, as determining the exact stage of 
art to which a particular building belongs. 
(F. A. Faley, Manual of Gothic Mouldings.) 

Moulting. The fall of the plumage of 
birds. It may be either partial or total. The 
complete moult generally takes place annually ; 
the partial moult occurs at the change of 
plumage to which some species of birds are 
subject at the breeding season. The moult is 
always accompanied by the developement of a 
new plumage, which may be of a different 
colour from that which is lost. [Induhentd m . ] 

Mountain (La Montagne). In French 
History, a popular name given in 1793 to the 
party of extreme Jacobins in the Convention, 
who occupied the highest rows of seats, while 
the moderate men generally crowded into the 
lower places in the centre (thence called plain). 
As government fell more and more into the 
hands of theBe violent politicians, it became in 
course of time a title of honour, and (after the 
fall of Robespierre) of reproach. 

Mountain Slue. Blue copper-ore. [Ches- 

SYLITE.] 

Mountain Cork. [Asbestos.] 

Mountain Green. [Chrysocolul] 

Mountain Xieather. A variety of Asbes- 
tos occurring in flat flexible pieces resembling 
leather, and of a whitish colour. It differs 
from common Asbestos chiefly in having the 
fibres interlaced instead of even and parallel. 

Mountain Xdmestone. The rock thus 
named is often .called the carboniferous lime- 
stone , but to English geologists the older name 
will always be interesting, as marking some of 
its essential peculiarities in England., 

This kind of limestone is of various colours, 
and often so full of organic remains as to 
appear almost entirely made up of them, espe- 
cially of fragments of encrinital columns; but 
sometimes scarcely an organism is to be de- 
tected, and the rock is veined and variegated 
with streaks of calcareous spar. Both these 
varieties form useful and often handsome 
marbles. 

This rock is of further interest, as being 
that which in the centre and north of England 
is the seat of our most productive lead mines ; 
hence it is called metalliferous limestone . The 
great patch of limestone extending from the 
Tweed to the Tees, bounded by the coal mea- 
sures on the east, and on the west by the 
Cheviot Hills, is especially known as the lead 
measures. The characters of the rocks are 
very variable. The veins hitherto worked 
occupy a space of about fifteen miles north 
and south, and twenty west and east, and run, 
with little exception, nearly west and east. 

The Yorkshire limestone district, exclusive 
of its metallic veins, is traversed by others, 
which, as they are only filled with non -metallic 
minerals, are of little interest to the miner, 
although of deep importance to the geologist. 
They intersect the metallic veins, disturbing the 
parallelism of the strata, and often occasioning 
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much irregularity and confusion. The contents Tlie veins ot the limestone in Derbyshire 
of these cross-courses are very miscellaneous ; contain ores of lead, manganese, copper, sine, 
and where the material with which they are filled and iron : indeed, the proper repository of the 
is much harder and more durable than the re- lead appears to be the limestone, though it also 
gular strata, their course is often perceptible occurs tn some other strata, and rarely in the 
upon the weather-worn surface of the country toadstone, in which it is always in small quan- 
wnich they traverse. Such is the cross vein of titles, and merely in strings or very imperfect 
the lead measures called the Devil’s Backbone, veins. 

forming a ridge that may be traced a consider- Near Bristol the limestone hills rise from 
able distance along the country through which below the new red sandstone, and from the 
it passes. edges of the coal basin. In some places it is 

The Derbyshire limestone district is well very bituminous, as on the Avon at Chepstow, 
known. Castleton is its northern point, and where it exudes petroleum. On the Welsh 
it extends southward about twenty-five miles to coast of the Bristol Channel we have another 
Weaver Hill. Its breadth is very irregular, but ridge of limestone, forming one side of the basin 
nowhere much exceeds twenty miles. At its in which the great coalfield of South Wales is 
eastern end itproduces the delightful and varied situated. The hills on the west of Swansea and 
scenery of Matlock, and its north-western ex- the cliffs on the south of Pembroke are of this 
tremity is celebrated for the wonders of the formation; and on the banks of the Wye it con- 
peak. stitutes scenery of a soft but most romantic 

In regard to the varied aspect of this district, character. Tnere is something singularly 
it may be observed that the different strata of fascinating in the landscape of the limestone 
limestone differ considerably from each other ; districts, resulting not only from the varied 
that beds and dikes of basalt intervene, provin- forms and groupings of the mountain masses, 
daily called toadstone (todt-stein, dead or un- but depending also upon the nature of the 
productive rock ) ; and lastly, that the country substance and of the soil derived from its 
Is traversed by great faults or dislocations. decay. Upon the perpendicular and projecting 
The singular turreted and broken appearance predpices lichens of various and singular hues 
of these limestone rocks, and the fantastic alternate with the grey surface of the uncovered 
shapes which their various masses occasionally rock ; a variety of shrubs are scattered by 
assume, are well seen in Dovedale ; and some nature’s hand upon itB picturesque and waving 
of their other peculiarities, espedally their sides; ivy and other creeping plants issue in 
curvatures, and some of the dislocations which gay luxuriance from its crevices, and the glens 
they have suffered, are evident in Matlock and and valleys are adorned by every variety of 
its neighbourhood. In the High Tor the verdure. [Carboniferous System.] 
stratification appears horizontal and regular Mountain Systems. In all countries the 
when viewed in front ; but a more accurate ex- mountains are singularly influential in modify- 
aminatioti shows that it i& curved and irregular, ing the essential features of th£ land, in in- 
An instance of curved strata may be seen in fluencing climate, and in governing the distri- 
Crich Cliff, about four miles east of Matlock ; bution of life. There is nothing in physical 
it is an isolated hill about 900 feet above the geography that affords a better indication of 
level of the river. The different beds of lime- the present condition and future capabilities of 
stone are of veiy different qualities and compo- a country than its mountain and river systems, 
sition; the upper cherty, and often bituminous, Mountains occur usually in lines of consider- 
abounding in corallines and encrinital stems, able length as compared with their breadth. A 
&c., often curiously seen in relief upon its mountain chain is thus a continuous series of 
weather-worn surface. Beneath the rock, beds elevated land, broken occasionally by valleys, 
of mn gnftgiftTi limestone and silicious limestone and rising here and there into lofty peaks, 
or dunstone are seen, and towards the lower When the phenomenon is on a grand scale, 
part beds of black marble. The lowest lime- the ‘ chain influences greatly the geological 
stone stratum is that which forms the Peak structure ; mud when local, there is local geo- 
Forest, the downs of Buxton, and the Weaver logical cause. 

BUk j and hi it are several remarkable ontofna. Each gteat tract of the earth has its mountain 
We find at Castleton numerous j$4ltar system, governing its fora and ofben m**liag 
4MM3. tomd to tjktt atofKtocture m ito outline, In torn* countries tata taweta 

nifms such chsta baring di&tonfc directed 
&& *tfeea*p# *$ch the: dlder mark- the coasts, and to* newer 

dbe&ainata Ifefrs H s sfl to In cental rides. In o tars theeo*4ri^ia 

the ' riNH Wr taatof* the tadDM And man 'modern etotataL and 
which characterise the district, sMriShniSSimt determines the whole character of t$e interior, 
points to he noticed. The toadstone of Derby- The principal mountain chains of the earth 
shire is sometimes regularly stratified between are as follows, and are noticed under separate 
the limestone beds. The toadstone never con- headings. In Europe and Asia, including North 
tains shells or organic remains ; chalcedony, Africa, a vast central line of chief elevation in- 
Ceolite, and globules of calcareous spar are not eludes the Himalayan chain, the Caucasus, the 
uncommon in it. In the cave at Castleton it Alps, the Atlas, and the Pyrenees. Somewhat 
forms a large irregular column. subordinate to these, but still important, are the 
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Carpathians, the Balkan, and the Apennines. ] 
In South Africa there is no principal mountain 
chain. In America there are the Andes and the 
Rocky Mountains, and the much lower, but not i 
unimportant, chain of the Appalachians. | 
Volcanoes do not form mountain chains, 
though they occasionally occur in continuous 
lines. Besides the continuous chains and de- 
tached volcanic mountains, there are not want- 
ing instances of isolated mountain masses. 

Many of the great mountain chains are 
continued beyond the coast into the ocean as 
submarine mountains. There can be little 
doubt that these phenomena mark great lines 
of upheaval, and are very important in reference 
to the earth’s history. 

Mourning (akin to Gael, mairgnich, to 
groan ; Gr. fifpi/ivdy, to be anxious ; Goth, 
maurnan : Wedgwood). Any external indica- 
tion or manifestation of grief for the death of 
a friend or relative. Certain usages in regard to 
mourning have been in force among all nations 
from the earliest ages ; but except in the grief 
of which they are intended to be the symbol, 
no customs exhibit fewer marks of uniformity. 
Thus, the Chinese mourn in white ; the Turks in 
blue or in violet; the Egyptians in yellow ; the 
Ethiopians in grey. In ancient Rome and Lace- 
daemon the ladies mourned in white. In Eastern 
countries it was regarded as a peculiar mark of 
affliction to cut the hair; and at Rome, on the 
contrary, to let it grow. The Greeks adopted 
the Eastern practice, and bestrewed with their 
hair the tombs of those for whom they mourned. 
The peculiarities of the ancient Jews in time 
of mourning are well known ; and the various 
customs of which so minute an account is con- 
tained in the Pentateuch are still maintained 
on these occasions by their descendants. From 
the commencement of the Christian era the 
general colour adopted for mourning throughout 
Europe has been, with very few exceptions, 
black. The kings of France mourn in violet. 
The duration of the period of mourning differs 
in different countries, but in all is usually regu- 
lated by the nearness of relationship between 
the survivors and the deceased. The rules 
that determine the forms and duration of court 
mourning emanate from the sovereign, but 
do not extend beyond the court. (The art. 
' Deuill,’ in the Encyclopedic d< s Gens du Monde , 
gives a very complete view of the chief inodes of 
mourning in use in ancient and modern times.) 
[S epul t ur e, Rites of.] 

Mouse. In Naval Affairs, a hump or knot 
worked on a rope, to prevent a noose from 
slipping. 

Mouse. In Zoology. [Mus.] 

Mousing a Book. Passing a piece of 
spun yarn round the point and back of the 
hook of a block, in order to prevent its disen- 
gaging itself from anything it may be hooked to. 

Moutk (Ger. mund, Goth, munths). In 
Architecture, the same as Cavetto [which see]. 

lovable Beasts. Certain festivals held 
in commemoration of different events recorded 
in the Gospels and the Acts of the Apostles. 
o<S9 
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As they are reckoned backward and forward from 
the Rosurrection, and as the celebration of that 
event depends on the time of new moon, which 
varies at different times through the space of a 
month, these dependent festivals also vary in 
the same way. Easter is always the first Sun- 
day after the first new moon after March 21 ; 
and from this all the others are reckoned for 
each year. 

Movement. In Politics, an expression 
adopted of late years into the political voca- 
bulary of most European nations, signifying 
that party in a state which strives to obtain 
such coucessions in favour of popular rights 
as will ultimately place the chief functions of 
government in the hands of the people. It is 
opposed to the Conservative party, or the parti 
dt resistance. 

Moving or Motive Force. In Mechanics, 
the cause of the change of velocity in the 
motion of a body. At any instant it is mea- 
sured by the increment of momentum, referred 
to the unit of time, and is, therefore, expressed 

by The unit of moving force is 

that which in every unit of time could impart 
to the unit of mass a unit of velocity. That 
part of the moving force which may be con- 
ceived to be acting upon each unit of mass of a 
moving body is often called the accelerating 
j force. 

Moza (Fr.). There are various substances 
' used in surgery to produce a sore by means of 
j slow combustion. Moxa, which is one of these 
substances, is prepared in Japan and China 
j from certain species of Artemisia, as A. Moxa , 
j A. chmensis, &c., and consists of the downy 
j covering of their leaves and stems. 

Mozambique Current. A south-westerly 
' current thus named sets along the African coast 
toward the channel of Mozambique durin n 
the whole year, and is probably the result of 
a drift current produced in the South. Indian 
; Ocean by the monsoons ; it varies much in 
| different seasons and years. The set of the 
winds drives the water up among the islands, 
and forces it to recover its level by rushing 
; through the Mozambique channel. 

This current is a part of the chain convey- 
; ing the waters of the^Pacific to the Atlantic, 
and is connected with the current produced 
within a narrow belt of ocean on tne south 
side of the equator. On the north side the 
causes act less regularly, and the results are 
not traceable. 

Muolo Add. A crystalline acid formed 
by the oxidation of gum arabic, sugar of milk, 
and other members of the saccharine group of 
substances. It is a dibasic acid. 

Muolvora (Lat. mucus ; voro, I devour). 
A name applied to a family of Dipterous in- 
sects, comprehending those which feed on the 
juices of plants. 

Muck, Running a. A phrase which has 
been adopted into the English language to sig- 
, nify an indiscriminate attack upon friends and 
■ enemies ; as in the verse, 
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WhoraMtaad^aiadt&Hat all bemeatii j 

This uprwd oB is derived from the Javtfn word | 
amok, which meana to kiU ; the inhabitants of 
Java, and many other of the Asiatic islands, 
being remarkable fora frenzy which leads them 
to aim at indiscriminate destruction. These fits 
of desperation were long considered peculiar 
to the dans of slaves m the islands above 
mentioned; batchers are many instances on 
record where whole Tillages, and eren armies, 
have under the influence of amok devoted 
themselves to destruction to avenge an iinury 
or an insult. The accounts of the wars of the 
Javans, says Baffles, in his History of Java, as 
well as of the Mal&yus, abound with instances 
of warriors running amok ; of combatants rush- 
ing on the enemy, committing indiscriminate 
slaughter, and never surrendering themselves 
alive. The cause of these fits of desperation 
has been attributed to intemperate opium- 
eating. 

Knoous Membrane. The membranous 
lining of the canals and cavities of the body 
which are exposed to the contact of air or 
other inorganic substances. The basis of this 
membrane is compact cellular tissue, having a 
peculiar cuticular covering, beset in some cases 
with abundant nervous papillae in others with 
the orifices of secretory glands. 

Mneronate (Lat. mucronatus, from mucro, 
a point). In Botany, applied to any organ 
which is abruptly tecninated by a hard sharp 
point. 

Mueana (Mucuna-guaca, the Brazilian 
name of one of the species). The genus of 
Leguminous plants which yields the Cowage 
or Cow-itch of the Materia Medica. The 
spades is M. pruriens, a tall West Indian 
climber, bearing thick leathery pods, which 
afford the Cowage, a celebrated remedy for 
intestinal worms. The pods are shaped like 
the letter f four or five inches long, and dothed 
with short stiff brittle brown hairs which cause 
intolerable itching. Their benefidal effect is 
attributed to the action of the irritating hairs 
on the worms. 

Mucus (Lat.). The secretion ot the mucous 
membranes, the mod characteristic of which is 
that from the nasal membrane. Mucus is visdd, 
and acquires apparent fluidity in water, with- 
out being actually dissolved. It may be re- 
peatedly dried ana moistened without material 
change of properties. When boiled m water 
it becomes tough, but on cooling resumes its 
former characters. When dried, it is yellowish 
and translucent. It is predpitated from its 
aqueous mixture by acetic add and by alcohol. 
Under the microscope it presents nucleated 
globules and epithelial Scales, which vary in 
appearance according to the situation and 
functions of the particular membrane from , 
which they have been thrown off | 

Muflar. The Indian name of Calotropis 
gigantea, a plant of the Aadepiadaceons order, 
used medicinally in the East Indies in scrofu- 
lous cases. 
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Xaassftn. In Mohammedan countries, the 
general appellation of those officers, or clerks 
of the mosques, whoso duty it is to proclaim 
the summons to prayers, at the five canonical 
hours ; vis. at dawn, noon, four o’clock p. 
sunset, and nightfall. 

Muffle. An arched vessel with a flat 
bottom, in which substances may be exposed 
to a red heat without coming into contact with 
the fuel. [Assaxovg.] 

Mufti* The Turkish title of a doctor of 
the law of the Koran ; derived from fetvas, a 
rescript or answer to a question of law ad- 
dressed to the competent authority; which 
fetvas it is the province of the mufti to issue. 
The mufti of Constantinople, ot Sheikh-ulr 
Islam, is the chief functionary of the Turkish 
church, and represents the sultan in spiritual 
matters, as the grand vizier does in temporal. 

Muggletonlana. A sect of Chnstians 
who sprang up in England in 1561, and de- 
rived their name from one Muggleton, a tailor, 
who, together with an associate called Beeves, 
gave themselves out as the two last and 
greatest prophets of Jesus Christ, and asserted 
that they had power to save or to ruin ir. a 
future state whomsoever they pleased. Not- 
withstanding the absurdity of their pretensions 
they obtained many adherents ; ana the belief 
in weir inspiration has been maintained by a 
small number down to the present time. A 
collection of the writings of Muggleton and 
Beeves, together with other Muggletonian 
tracts, was published in 3 vols. 4 to. in 1832. 
In the religions controversy to which the 
promulgation of their doctrines gave rise, 
their chief opponents were the Quakers, and 
among these were George Fox and "William 
Penn. 

Mufiloldu (Lat. mugil, a mullet). A family 
of Acanthopterygian fishes in the system of 
Cuvier, characterised by having an almost 
cylindrical body covered with largo scales, and 
furnished with two separate dorsals, the first 
of which has but four spinous rays. The month 
is either edentulous, or is provided with teeth 
of extremely minute size. This family includes 
the genera Mugil, Tetragonurus, and Atherina ; 
it is included in the Cycloid order in the 
system of Agassiz. 

Mulatto. A term in general use in Ame- 
rican countries (in which there exists a mixed 
population of different races and colours) for 
the offspring of a union between a white and 
a negro. 

In our West Indian possessions the offspring 
of a white and a mulatto is called a quadroon, 
or one-quarter black ; of a white and quadroon 
a mu8tee , or one-eighth black; of a white and 
mnstee a mustafina, or one*sixtoenth black; 
after which they are said to be whitewashed, 
and are considered , as Europeans. On the 
other hand, the oflbpring of a mulatto and a 
negro is called a cabre ; of a cabre and negro, 
a griffs; and, generally speaking, after this 
there is no distinctive appellation but negro . 
All this is sufficiently simple; but in the Spanish 
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and Portuguese colonial possessions, the inter- 
mixture of Europeans with negroes, mulatto©®, 
&c., and these again with other classes, has 
given rise to a multiplicity of denominations 
sufficiently vague ana indefinite even in these 
languages, but wholly untranslatable intcb 
English. It must be admitted, however, that 
great ingenuity has been displayed in tracing 
the amount of European and negro blood that 
flows in the veins of the mixed races, as the 
following list of terms (which might be con- 
siderably augmented) will prove : Zambi, 
quatralvi, tresalvi, saltatras, coyote, zambaigi, 
cambusos, jiveros, puchuelas, albarassados, 
barrinos, &c. All these again may be multi- 
plied in arithmetical progression, thus forming 
a host of modifications, each, however, retain- 
ing more or less his original characteristics in 
proportion to the relation in which he stands 
to his original stock. 

In Spain, the term mulatto has been em- 
ployed to designate persons having a tincture 
of Moorish blood. 

Mulberry (Ger. maulbeere, Lat. moms, 
Gr. fiSpos). The fruit of the Morus niqra and 
Morus alba. The so-called Paper Mulberry 
is the Broussonetia papyrifera ; its tenacious 
pliable inner bark furnishes a valuable mate- 
rial for the dress of the South Sea Islanders 
and Chinese. [Morus.] 

Mulberry Calculus. A urinary concre- 
tion, consisting chiefly or entirely of oxalate of 
lime. Many of these calculi in form and 
colour somewhat resemble the fruit of the 
mulberry. [Ukine.] 

Mulcb (Dutch molsch, akin to Latin mollio 
and mulceo, &c.). Straw or litter half rotten. 
In Horticulture, when this material is applied 
round the roots or stems of plants to protect 
them from the drought or from frost, they are 
said to be mulched. 

Mule. A machine for spinning cotton. 
This very ingenious piece of mechanism was 
invented, about the year 1777, by Samuel 
Crompton, formerly of Hall-in-the-Wood, 
Lancashire. For many years the machine 
was worked by hand only, the variety of its 
movements rendering it difficult to accom- 
plish the moving of it by the power of water 
or of steam so simply as to be of common use. 
(Buchanan's FJssays on Mill-work 1841.) 

Mule. In Botany. [Hybrid.] 

Mule (Lat. mulus). In Zoology, the hy- 
brid between the jackass and the mare: the 
hybrid between the stallion and the female ass 
being termed hinny. In most cases, the pro- 
geny either of mules inter se or with the 
parent stock is unfruitful, but a few instances 
in which progeny has been perpetuated have 
been observed. The Spanish mules are the 
progeny, on the sire’s side, of a breed of asses 
far more strong and graceful than those exist- 
ing in England. [Hybrid.] 

Mull. A term used in Scotland almost sy- 
nonymous with Cafe ; and applied to various 
projecting portions of the island, as the Mull 
of Galloway, of Cantyre, &c. 
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Mullas. The priests of Tartary . are so 
called. They form one of the three grand 
classes into which the Tartars are divided ; the 
other two being the murzas or nobility, and 
the peasantry. Their chief duty consists in 
reading the Koran ; but their stock of know- 
ledge is generally so scanty, that they are 
seldom able to interpret the Arabic in which 
the office of the mosque is performed. The 
village mullas are generally decently behaved 
and respectable men ; * a little too much given 
to sell charms for the ague, but living for 
the most part among their neighbours a quiet 
and charitable life, the arbitrators as well as 
curates of their sequestered valleys ; and fre- 
quently possessing, in addition to these weighty 
charges, the sinecure office of parish school- 
master/ (Quart. Rev. vol. xxix. p. 129.) The 
Tartar mulla and the Persian Moixah [which 
see] have evidently a common origin; but 
their rank and offices are distinct. 

Mullein. The common name for the spe- 
cies of Verbascum, of which several occur wild 
in this country. 

Mullet (Fr. molette). In Heraldry, this 
term denotes the rowel of a spur. In English 
blazonry it is depicted of five points : in French 
of six. It is used as the filial distinction of the 
third Bon. [Difference.] 

Mullet (Lat. mullus, Gr. /urfAAos, although 
the same word did not denote the same fish). 
The name of the fishes of the genus Mugil , 
which, in addition to the family characters of 
the Mugiloids, have the middle of the under 
jaw produced into an elevated angular point, 
adapted, when the mouth is closed, to a cor- 
responding groove in the upper jaw ; the num- 
ber of the branchiostegous rays is six. Of this 
genus there are three British species ; viz. the 
grey mullet (Mugil Capito, Cuv.) ; the thick- 
lipped mullet (Mugil Chdo, Cuv.) ; and the 
short mullet (Mugtt curtus , Yarrell) ; of these 
the first species is the least rare. The red 
mullets (Mullus Surmulctus , Cuv. ; and Mullus 
barbatus , Linn.) belong to a different family of 
fishes : the former of these species were the 
fish so greatly esteemed by the ancient Romans, 
and for which extravagant prices were given 
when it had attained an unusually large size. 

Mullidtu. A native phosphate of iron 
(Vivianite) found at Mullica Hill, New Jersey. 

Mulllon. In Architecture, the upright 
post or bar dividing two lights of a window. 

Mulfttartloulate (Lat. multus, many ; arti- 
culus, a joint). In Zoology, a term applied to 
the antennae of insects, and to the legs of crus- 
taceans and cirripeds, when they are composed 
of a great number of joints ; also to bivalve 
shells which have numerous teeth in the hinge. 

Mnltlcarlnate (Lat. multus ; carina, a 
keel). In Conchology, a term applied to a shell 
which is traversed by many keel-like ridges ; 
as the Fusus multicarinatus , Terebratula multu 
carinaia. 

Mumdentate (Lat. multus j dens, a tooth). 
In Zoology, when a part is aimed with many 
teeth or tooth-like processes. A family of 
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Nereids is hence termed Muttidentcetim by De 
B lain vi lie, on account of the structure of their 
horny jaws. 

MultUoeular (Lat. multns ; loculus, a can 
or coffer). In Botany, a term applied to cap- 
sules or ovaries which have many cells. 

Multclocuulh. In Conchology, this term 
is applied to those shells which, like the nau- 
tilus, have their cavity divided into many 
chambers. 

Multinomial (Lat. multus ; nomen, name). 
In Algebra, an expression consisting of more 
than two terms, which are connected by the 
signs of addition or subtraction, + or — . 
Sometimes it is called a polynomial ; and in 
modern works, after the French writers, a 
polynome. 

Multinomial Theorem. A theorem 
discovered by De Moivre for forming the nu- 
meral coefficients which arise in Taising any 
multinomial to any given power without the 
trouble of actual involution. The binomial 
theorem of Newton is a particular case of 
this ; viz. that in which the number of terms 
is only two. 

It may easily be seen that each term in the 
expansion of (x, + x 2 + ... + x u ) m will be of 
the form Cx,*. :r 2 «t x 3 a * . . . x^, where C is a 
numerical coefficient, and the exponents may 
have all possible values, zeros included, sub- j 
ject to the condition «,*«,+ . . . c*n — iw. 
There will consequently be 

n(n + 1) . . . (n + m — 1) 

1, 2, 3 m 

terms in the expansion, this being the number 
of combinations, allowing repetitions, of n 
things taken m at a time. [Comtunations.] 
The coefficient C will be equal to the number 
of different permutations of n letters of which 
a, are of one kind, o a of another, a 3 of a third, 
and so on ; hence 

C_ 

5j! “a| 

[Permutations.] This is also the numerical 
coefficient which must be prefixed to the term 

X, 4 a 9 ... X n ffl ni 

in the quantic or homogeneous function which 
Prof. Cayley represents by 

, 

[Q/uantic.] 

Multiple (Lat. multiplex). Any quantity 
which contains another an exact number of 
times without a remainder is a multiple of the 
latter, and the latter is a submultiple or part of 
the former. 

Multiple Integral. The result of suc- 
cessive integrations. Thus the function of x 
whose « tb differential coefficient is a given 
function X, would be called a multiple integral 
of the w lh order, and denoted by 




X dx* or 


(Ab 


Again, if u were a function of n iudependent 
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j variables x., x 2 . . . x m the function U whose 
n th partial oifferentiol coefficient 

^ 

dx x dx 2 ■ . . dx D 

would also be termed a multiple integral, and 
denoted by 

J'jj \ . . udxy dx % . . . dx a . 

In effecting the integration according to x nt 
the other variables must, of course, be re- 
garded as constants, and the integral com- 
pleted, accordingly, by the addition of an 
arbitrary function of these variables, before 
proceeding to the next integration, and so on. 
In the case of definite integration these arbi- 
trary functions are determined at each suc- 
cessive step. In applications of the calculus 
we are concerned principally with definite 
double and triple integrals. In geometry, for 
example, we meet with such integrals in pro- 
blems «n the quadrature of surfaces, and cuba- 
ture of solids. Thus the double integral 

ff F (x, y) dx dy , 

would represent the quadrature of a surface 
if F (x, y) denoted the reciprocal of the cosine 
of the angle betwen the axis of e and the 
normal at the point x , y, z. The same integral 
also represents the volume of the space en- 
closed between a surface, having z = F (ay) for 
its equation, the plane of x y, and a certain 
cylindrical surface with generators parallel to 
the axis of z. 

In evaluating multiple integrals much de- 
pends upon a suitable choice of coordinates, 
and it is frequently necessary to transform 
the variables before attempting the integra- 
tion. This is done by means of the fol- 
lowing formula: If x and y are each re- 
placed by functions of two new variables u 
and v, then dx dy must be replaced by J du dv, 
where J is the Jacobian 

dx dy 
du dv 
dx dy. 
du dv 

A similar theorem holds for tripl~ integrals. 
After transformation, the new limits, of course, 
require careful determination. 

Multiple Point on a Curve. A point 
through which the curve passes several times. 
For instance, if every line drawn through a 
point m on a curve meet the latter in r points 
coincident with m, then m will be a multiple 
point of the r ,h order of multiplicity ; thus if, in 
general, u k represent a homogeneous function 
of the Ar lh order in the Cartesian coordinates 
x, y, the origin will be a multiple point of the 
r th order on the curve whose equation is 

U r + w r +i + &c. . . . *=0. 

Of the infinite number of lines drawn through 
such a multiple point, r, at most, will meet the 
curve in r + 1 coincident points ; these will be 
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1 he tangents to the r branches of the curve which j 
pass through the multiple point, which latter 
will be characterised by the number of these 
tangents which are real or imaginary, distinct 
or coincident. [Double, Conjugate, and 
Stationary Points.] A curve of the n xh order 
will in general possess no multiple points | 
whatever, and should it do so, in exceptional 
cases, there will be limits to their number as 
well as to their order of multiplicity. Thus a 
curve of the n th order possessing a multiple 
point of the n th order must necessarily consist j 
of a system of right lines through a point; 
for if the line joining the multiple point with 
any other on the curve did not lie wholly in 
the curve, we should have the anomaly of n + 1 
intersections of a curve of the n th order by a 
right line. Similarly a proper curve of the 
« th order having a multiple point of the order j 
n — 1 can possess no other multiple point else- ' 
where, for the right line joining the two would, 
in such a case, meet the curve in more than n 
points. In short, it can easily be shown that 
to demand that a given point shall be a ' 
multiple point of the r th order on any curve is 

equivalent to the imposition of condi - 

tions. The existence of multiple points has 
the effect of diminishing the class of the 
curve, or, what is the same thing, the degree 
of its reciprocal, and in estimating this effect 
a multiple point of the order r may be 

regarded as equivalent to Zl fejlH double 

2i 

points. [Singularities of a Curve.] 

Methods of finding multiple points are 
given in most treatises on the Differential Calcu- 
lus. They can, however, be frequently detected 
tit once from the form of the equation of the 
curve. (Salmon’s Higher Plane Curves .) 

A multiple point on a surface has a simi- 
lar definition ; every right line through it 
there meets the surface in several coincident 
points, the number of which determines the 
order of multiplicity. Such points are some- 
times called conical points. [Conical Point; 
Double Point, &c.] 

Multiple Tangent of a Curve. A line 
which touches that curve several times. Thus 
if of the several tangents which can be drawn 
to the curve from any point of a line, r always 
coincide with the line itself, the latter will be 
a multiple tangent of the r th order of multipli- 
city. Of the r points of contact of such a tan- 
gent some maybe imaginary or coincident, and 
the nature of the multiple tangent will vary 
accordingly. To a multiple tangent on a curve . 
corresponds, of course, a multiple point on 
its reciprocal, so that the theories of both J 
are intimately connected. [Multiple Point; j 
Double Tangent, &c.] 

Multiple Tangent line of a Surface. 
A line which touches the latter several times. 
[Double and Triple Tangent Lines.] 

Multiple Tangent Plane of a Surface. 
A plane which touches* the surface in more 
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than one point ; the number of points of con- 
tact determines the order of multiplicity. 
[Double and Triple Tangent Planes?] 

. Multiplicand. In Multiplication, the 
number or quantity that is to be repeated the 
number of times denoted by the multiplier. 

Multiplication. In Arithmetic, an ab- 
breviated method of adding together several 
equal numbers. The result is termed the pro- 
duct, any one of the equal numbers is called 
the multiplicand , and the number which indi- 
cates how many of the equal numbers are to be 
added is called the multiplier. 

Multispiral (Lat. multus; spira, Gr. ewelpa, 
a spiral turn). In Conchology, this term is 
applied to those opercula of univalve shells 
which exhibit very numerous and narrow spiral 
coils round a submedian centre. 

Multlstrlate (Lat. multus ; stria, a streak). 
In Zoology, when an animal or part is marked 
with many streaks. 

Multivalve (Lat. multus ; valva, a valve). 
In Conchology, when a shell consists of seve- 
ral calcareous pieces ; as that of the chiton or 
barnacle. 

Multoca. The name given to the code of 
laws by which the Turkish empire is governed; 
consisting of the precepts contained in the 
Koran, the oral injunctions of Mohammed, and 
the decisions of the early caliphs and doctors. 
It relates to every subject of life, and comprises 
various matters appertaining to government, 
the sultan being the sole judge of its appli- 
cation to particular cases. [Sultan; Vizir.] 
( Edinburgh Review , vol. x. p. 259.) 

Multungulate (Lat. multus ; ungula, a 
hoof). In Mammalogy, when a quadruped 
has the hoof divided into more than two parts 
corresponding with three or more digits ; as 
the elephant, rhinoceros, &c. Bay so de- 
nominated a family of hoofed quadrupeds cor- 
responding with the Poly schi dee of Aristotle. 

Multure. In Scotch Law, the toll or 
emolument given to the proprietor of a mill 
for grinding corn. 

Mum (Ger. mumme). A malt liquor made 
chiefly at Brunswick of the malt of wheat, with 
the addition of a little oat and bean me&L 

Mum! a Mineral!*. A bituminous sub- 
stance resembling brown asphalt. 

Mammiform. In Entomology, the nymphs 
of certain Lepidoptera are so called which 
resemble an Egyptian mummy. 

Mummy (Arab, mumia, from mum, wax). 
The name given to dead bodies preserved in 
a dry state from putrefaction. Mummies 
have been divided into two classes — natural 
and artificial ; the former arising from pecu- 
liar conditions of soil and atmosphere, which 
permit of the drying of the animal tissues ; the 
latter embracing the various means that have 
been employed to preserve dead bodies from 
corruption. Of the former or natural class of 
mummies, instances are to he found in the 
vaults of several Continental churches, parti- 
cularly at Strasburg, Toulouse, and Bordeaux. 

The art of embalming^owes its origin to the 
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veneration with which the ancient Egyptians 
regarded the corpses of their relatives and of 
the animals which tlicir religion held sacred ; of 
these upwards of fifty different species have been 
found embalmed. The art was practised also bv 
the ancient Jews, Greeks, and Romans, though 
it never attained such perfection among them 
as among the people from whom it was borrowed. 
It was also adopted as a national custom by 
the Guanches, the ancient inhabitants of the 
Canary Islands ; a full account of which is to 
be found in the Essai sur lea Isles Fortunecs , by 
M. Bory de St Vincent. 

The account which Herodotus has left us of 
the Egyptian process of embalming has been 
amply confirmed in all essential particulars, 
not only by subsequent ancient writers, but 
in still more recent times (see the Memoir of 
M. de Rouyer). According to this account, 
there were three processes employed by the 
professional embalmers. In the most costly 
method, the brain was extracted through the 
nostrils by a hooked iron instrument, as well 
as by the infusion of drugs. The viscera were 
then removed through an incision in the 
side; and the belly, having been filled with 
myrrh, cassia, and odoriferous herbs, was sewn 
up. The corpse, rubbed with natron, was then 
buried'for seventy days, at tho end of which 
time it was smeared over with gum, and re- 
stored to those who brought it. The second 
method consisted in filling the intestines with 
cedar oil, without any extraction of the viscera: 
the oil, having been kept in the body for some 
time, brought away with it, when drawn off, 
all the bowels and viscera in a fluid state, while 
the natron destroyed the flesh, leaving only 
the Bkin and the bones. In the third mode 
of embalming, for the poor, a mixture of salt 
and water was injected into the body, which 
was then wrapped up in natron. 

It was long a matter of uncertainty what 
became of the intestines after they had been 
removed from the body of those embalmed 
according to the first process. Porphyry and 
Plutarch have both asserted that they were 
thrown into the Nile ; but modern discoveries 
in the tombs leave no doubt of the fact that 
they were embalmed separately, and deposited 
in four vases in the coffin. ^Sir G. Wilkinson’s 
Manners and Customs of the Ancient Fgyjjtians, 
vol. ii. p. 467, Second scries.) 

Diodorus mentions three different classes of 
persons who assisted in preparing the body 
for the funeral : the scribe, who regulated the 
incision in the side ; the parasekistes, or cutter ; 
and the embalmers. To these may be added 
the undertakers, who wrapped the body in 
bandages, and who had workmen in tlieir 
employment to make the cases in w hich it was 
deposited. Many different trades and branches 
of art were constantly called upon to supply 
the undertakers with things required for 
funereal purposes : as the painters of mummy 
cases ; those who made images of stone, por- 
celain, wood, and other materials ; the manu- 
facturers of alabaster, earthenware, and bronzy 
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vases ; those who worked in ivory ; the leather 
cutters, and many others. 

It appears that the early Christians embalmed 
their dead, and, according to St. Augustine, 
mummies were made in his time, at the end of 
the fifth century. But it is probable that at 
the period of the Roman invasion of Egypt 
the custom was on the decline; and Sir G. 
Wilkinson maintains that in all probability it , 
fell gradually into disuse, rather than that it 
was suddenly abandoned from any accidental 
cause connected with change of custom, or 
from religious scruples. 

Mumps (Dutch mumms). This term is 
generally applied to inflammation of the paro- 
tid glands. It is seldom attended by much 
fever or constitutional symptoms, but is occa- 
sionally translated to other glandular parts. 
A gentle dose of physic, and the application of 
a piece of flannel dipped in warm salt water or 
in solution of acetate of ammonia, is generally 
all the treatment required. Erom the way in 
which this complaint sometimes spreads in 
families or schools, there is some reason to 
believe it to be contagious. It sometimes 
appears epidemically. 

Mundlc. A Cornish mining term for Iron 
Pyrites. 

Mundlflcant (Lat. mundare, to cleanse). 
A term applied in old Pharmacy to certain 
healing and cleansing ointments and plasters. 

Mungo. A term applied to woollen cloth 
manufactured from old wool obtained from 
the rags of hard fabrics, the rags being torn 
into fibre by cylindrical machines armed with 
teeth. This cloth gives substance and warmth, 
and is capable of a fine finish, but from the 
shortness of the fibre is weak and tender. It 
is chiefly used for paddings, linings, office coats, 
druggets and blankets. Broadcloth is some- 
times made with a large admixture of this 
cheap and inferior material. [Shoddy.] 

Municipality. The word rnvniceps , in tlie 
language of early Roman jurisprudence, signi- 
fied a person capable of holding an office 
or dignity (from munus, an office, and eapio, 

I tale). It was appropriated in Jits more 
particular meaning to those who, by the 
constitution of Rome, were admissible to 
certain privileges and honours, but not to 
the right of suffrage or magistracy, in conse- 
quence of not being full citizens. These were 
the strangers who in various ways became in- 
corporated with the Roman people without 
acquiring the right of citizenship. The juris- 
consult Paulus (as cited by Ecstus) notices 
three sorts of municipeB : 1. Free strangers 
settled in Rome ; 2. Citizens of common- 
wealths which became absorbed in that of 
Rome by conquest or submission (quarum 
civitas universa in civitatcm Romanam venit): 
such were Aricia, Caere, Anagnia ; 3. Citizens 
of allied commonwealths, who retained their 
Citizenship at home while at the same time they 
became municipes of Rome : such were Tibur, 
Pisa, Arpinum. It is plain that this last is 
the sense in which the citizen of one state was 
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■did to be municeps of another. Towns of 
the last two kinds (if the passage of Paulus 
is correctly understood) were probably com- 
prehended by the Romans under the title of 
municipia ; 1 . e. towns which possessed their 
own rights, and the burgesses of which were 
also municipesof Rome. Such burgesses often 
acquired full Roman citizenship and even 
dignity, but seem to have been always (in 
the republican times) regarded as of recent 
and comparatively ignoble franchise : as in the 
passage of Juvenal respecting Cicero (ignobilis 
et modo Romm municipals eqnes) ; 1 . e. one 
coming from the municipium of Arpinum. 
By later writers, municipia are sometimes con- 
founded with colonies. The word municipal 
and its derivatives have passed into modem 
usage in two different senses: 1. The local 
government of a small district, especially of 
a town, and particularly if elective, is termed ' 
a municipality : such are municipal corpora- 
tions in England ; 2. Every £atin municipium 
had its own customary law (jus munitipale). 
Hence with later jurists municipal law came to 
signify the law of particular towns, districts, 
and provinces. In this latter sense the cus- 
toms of the French cities and provinces were 
called municipal laws. Among modern pub- 
licists the word has received a still greater 
extension; the positive law of a country (in 
opposition both to natural or moral law and 
to the law of nations) being often called its 
municipal law. The same term is also some- 
times used rather vaguely in contradistinction 
to the constitutional or political law of a 
Btate ; as where crimes are divided into offences 
against the state and municipal offences. 

Muniments (Lat. m unimen turn, from mu- 
nio, I fortify , as serving to defend tho title). 
A common name, in Legal phraseology, for 
deeds, charters, and other instruments evi- 
dencing the title to landed property: great 
landowners have generally a muniment room 
in which these are kept. 

Mnnjeet. Indian madder, the produce of 
Eubia cordifolia . 

Muntjaks. In Zoology, a subgenus, Cer- 
vuluSy of stags, distinguished by having the 
horns supported on bony pinnacles ; they are 
found in the Asiatic Archipelago. 

Mux&ta'a Metal. An alloy of copper and 
zinc, used for the sheathing of ships, composed 
of 60 per cent, of copper and 40 of zinc. It 
admits of hot rolling. 

Mursenoida (Lat. mursena, a species of eel). 
The name of a family of Apodal fishes, in- 
cluding the' true eels (Anguilla) and the eels 
without pectoral fins (Mmana). The fishes of 
the latter genus arc more voracious, and have 
their jaws armed with more formidable teeth 
than the Anguilla. One species (Mur ana 
Helena) was much esteemed by the ancients, 
who fattened it in ponds expressly constructed 
for the purpose. 

Moral Circle or Moral Arc cr Quad- 
rant. In Astronomy, an instrument, generally 
of large size, attached to a stone wall or pier of 
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solid masonry, and fixed in the meridian for 
the purpose of measuring the distances of stars 
from the pole or the zenith. The first mural 
quadrant, on rather arc, used at- Greenwich, 
was erected by Flamsteed in 1689, and divided 
by Abraham Sharp. There &Te still two quad- 
rants in the Observatory, each about eight feet 
radius ; one of them was erected by Graham in 
1725, for the observations of Halley, and was 
redivided by Bird in 1763 ; the other was con- 
structed by Bird in 1760, and is the instru- 
ment with which Bradley and Maskelyne made 
their most important observations. Experience 
baring shown that entire circles areT susceptible 
of much more accurate division, and are much 
less liable to derangement than quadrants, a 
mural circle was constructed by Troughton, and 
placed in the Observatory in 1812. Since that 
time the advantages of this construction have 
been fully appreciated ; and a mural circle is 
now regarded as the principal filed instrument 
in all tile great public observatories. 

Troughton’B mural circle is six feet in dia- 
meter. It is formed of brass, and fixed by 
means of sixteen conical radii, concentric to 
and at right angles with a conical axis nearly 
four feet long, seven inches in diameter at the 
extremity at which the circle is fixed, but only 
half as much at the other extremity. The axis 
rcBfs and turns in two collars, one towards 
each end of the cone, fixed at the front and 
back of a stone pier about four feet in depth. 
The degrees are cut into five spaces, on a nar- 
row ring of white metal composed of gold and 
palladium. The divisions are read by six 
micrometers, placed at equal distances round 
the circle, ana securely fixed to the stone pier. 
The telescope is fixed at right angles to an axis 
which works within the conical axis of the cir- 
cle. It consequently moves in the plane of the 
circle, and can be clamped in any position, so 
that the readings may be made on different 
4 >arts of the circle. In order that the circle 
may move easily round its axis', and that the 
lower side of the front socket may be relieved 
from the load of the instrument, two large fric- 
tion wheels are suspended in front of the pier 
from the arms of two levers, which, by means 
of counterpoises, may be made to support the 
whole or any part of the weight. The details 
of construction, however, admit of being varied 
in many different ways. 

The use of the mural circle is to measure 
angular distances in the meridian. The axis 
must therefor^ be placed exactly horizontal, 
and the plane of the circle vertical and in the 
meridian, and the line of Bight at right angles 
to the axis and parallel to the plane of the 
circle. Small errors, however, in the adjust- 
ments scarcely affect the results. The advan- 
tages of the mural above all other astronomical 
circles consist in the permanence of the micro- 
scopes, and the facilities for observing stars by 
reflection. (For a detailed description of this 
instrument, see Pearson’s Practical Astronomy ; 
also Dr. Robinson’s * Description of the Mural 
Circle of the Armagh Observatory,’ in vol. ix 
QQ2 



MURCHISONITE 

of the Memoirs of the Royal Astronomical 
Sock ty.) 

MurcUsonite. A variety of Felspar, of 
a golden or red and yellow colour, found in 
the Isle of Arran, and in rolled pebbles, at 
Dawlish and at Heavitree near Exeter. It 
is named after the discoverer, Sir Roderick I. 
Murchison. 

Murder. In English Law, the killing any 
person under the king’s peace, with malice 
prepense or aforethought, either express or im- 
plied by law. The word is of the same origin 
with the German mord , French meurtre ; in 
law Latin, niurdrare, which word was, before 
4 Geo. II., when legal proceedings were in 
Latin, an essential term or art, so that murder - 
a nit instead of murdravit vitiated an indictment. 
(2 Hale 187.) The malice prepense is the chief 
characteristic which distinguishes murder from 
other species of homicide ; and it is the great 
office of the jury to determine whether or not 
such malice has been shown : either express, 
as evinced by outward circumstances ; or m- 
plied, as where one deliberately kills another 
without provocation the law implies malice. 
Malice is also implied where persons having 
authority to arrest or imprison, using the 

n er means for that purpose, are resisted in 
ling, and killed, which offence is murder. 
Killing in the prosecution of an unlawful act, 
when the act is done deliberately and with 
intention of mischief either indiscriminately or 
to particular individuals, is likewiso murder, 
whether or not there was a premeditated design 
of killing the individual slain. So where par- 
ticular malice against an individual is wreaked, 
by mistake, against another. Whenever, also, 
death ensues on an unlawful act done in prose- 
cution of a felonious intention, it is murder ; as 
where a man is killed by a shot discharged at 
an animal with intent to kill and steal it ; or 
where the intent is only to do some great 
bodily harm, and deatli ensues. When several 
assemble to commit a breach of the peace force- 
fully, and happen to kill a man in the prose- 
cution of such intention, they are all guilty 
of murder. In some cases, also, murder may 
be the consequence of a lawful act criminally 
or improperly performed, as by duress in a 
gaol. 

The execution in cases of murder, by 25 
Geo. II. c. 37, was to take place the next day 
but one after sentence, unless stayed by the dis- 
cretion of the judge ; with an exception for 
Sunday, by 9 Geo. IV. c. 31 : and it was usual 
to sentence on Friday, in order that the Sunday 
might intervene before execution. But, in 183C, 
by 6 & 7 Wm. IV. c. 30 the time before exe- 
cution was made the same as in other capital 
offences. (See now 24 & 25 Viet. c. 100.) 

By the French code p£nal of 1810, the several 
kinds of homicide are accurately defined ; and 
the crimes of assassinat, parricide, infanticide, 
and empoisonnement are capital. But the 
power given to the jury by the code of 1808, 
of pronouncing under udiat circumstances a 
criminal act has l" «*n committed, materially j 
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modifies the severity of the law. If exte- 
nuating circumstances are found by the jury, 
the punishment is diminished. 

Murex (Lat. a shell-fish). A name applied 
by Linnaeus 'to a genus of Vermes Tistacem 
having a univalve spiral shell, with an oval 
aperture ending in an entire, straight, or 
slightly ascending canal. The Molluscs thus 
characterised form a family ( Muncula or rock- 
shells) in the Order of Prosobranchiate Gas- 
tropods of the system of Woodward, and 
include the following genera : Murex, Pisania, , 
Ranella, Triton, Fasciolaria, Turbinella, Cun - 
cellaria , Trichotropi^ Pyrula, Fvsus. The cele- 
brated Tyrian purple dye was obtained from 
two little shell-fish, the Buccinum and Murex , 
the former being found on rocks near the shore, 
and the latter in deeper water on the Phoeni- 
cian coast. 

Murexan. The purpuric acid of Dr. 
Prout. Its formula is C 6 H 4 0 5 N a . 

Murexide (Lat. Murex). The purpurate 
of ammonia of Dr. Prout. It is best obtained 
by adding four grains of alloxah, and seven 
of alloxantinc, dissolved in half an ounce of 
boiling water, to one-sixth of an ounce of a 
saturated solution of carbonate of ammonia. 
The liquor acquires a magnificent purple co- 
lour, and deposits small crystals of murexide, 
which are green, and iridescent by reflected 
light, but deep red by transmitted light : they 
form a beautiful microscopic object. The che- 
mical formula of murexide is C^IIgOgNj. 
Murexide has been successfully used as a dye- 
ing material. [Uric Acid.] 

Murlacite. A mineralogical synonym for 
Anhydrite (anhydrous sulphate of lime) when 
it contains common salt, with which it is fre- 
quently associated. 

Muriatic Acid or Hydrochloric Acid. 

This acid was discovered by Glauber, and 
called by him spirit of salt. In its pure 
or gaseous form it was first obtained by 
Priestley in 1774 ; its composition was shown 
by Davy in 1809, who proved it to be a com- 
pound of hydrogen and chlorine. It is pro- 
cured in the gaseous state, by acting upon 
common salt (chloride of sodium) by sulphurl 
acid ; the water of the acid is decomposed, and 
its hydrogen combines with the chlorine of 
the salt to form hydrochloric acid; whilst the 
oxygen is transferred to the sodium, which is 
thus converted into so r la, and this unites to 
the sulphuric acid to form sulphate of soda. 
59 parts of common salt, ana 49 parts of 
concentrated sulphuric acid, afford, by their 
mutual action, 37 parts of muriatic acid, and 
71 of sulphate of soda. This acid may also be 
formed by passing an electric spark through 
a mixture of equal volumes of chlorine and 
hydrogen ; or by exposing such mixture to the 
sun’s rays, or inflaming them by a taper, they 
burn with explosion, and form a volume of the 
acid equal to the united volumes of the gases. 
As tjie specific gravity of hydrogen is to that 
of chlorine as 1 to 36, the specific gravity of 
the resulting hydrochloric acid gas compared 
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with hydrogen will be 18‘5, and 100 cubic 
inches of it will weigh 395 grains. Hydro- 
chloric gas is rendered liquid under a p^es- 
siire of 40 atmospheres at the temperature of 
60°; it extinguishes flame, and is intensely 
sour, powerfully reddening vegetable blues. 
Water absorbs it with much violence, taking 
up about 480 times its volume. This is the 
state in which this acid is generally used. Its 
specific gravity is about 1*19, and it is com- 
monly obtained by distilling a mixture of 
equal weights of salt, sulphuric acid, and water. 
"When hydrochloric acid acts upon metallic 
oxides, a mutual decomposition of the oxide and 
acid generally ensues ; the oxygen of the oxide 
unites to the hydrogen of the acid to form water, 
u nd the metal to the chlorine to form a metallic 
chloride. Thus it is that soda and hydrochloric 
acid form chloride of sodium. The most effec- 
tive test of the presence of hydrochloric acid is 
nitrate of silver, which forms an insoluble chlo- 
ride of silver in solut ions containing it. 

X&uricate (Lat. muricatus, 'pointed like the 
mu rex). In Zoology, where a surface is armed 
with short, but not dose-set cones, having a 
sharp apex. 

Murldse (Lat. mus, a mouse). The family 
of Rodents, of which the genus Mus is the 
type: by some naturalists it is restricted to 
the genera Mus, Hesperomys, Dendromys , Snivi- 
thus , Perognathus, Cricetus , Gerlvttlus , Hydro - 
mys, Hapalotis , and Psnidomys ; by other natu- 
ralists it is extended to include the Jcrloida, 
Myoxidte, and Cast or id is. i 

Murines (Lat. mus). The name of a tribe 
of Rodent quadrupeds, of which the genus , 
Mus is the type: it includes the families j 
Muiidcs, Arvicolidip, and Sctundcs , and is the 
most widely distributed of all the Rodent tribes. j 

Muromontite. A variety of Allanite found 
in black grains at Mauersberg and Roden in 
tlie Saxon Erzgebirge. 

Murrain (Er.). The popular term applied 
to various malignant diseases to which cattle 
are subject, and which have at various times 
made terrible havoc among them. 

Tims a disease raged extensively on the Con- 
tinent from 1710 to 1746. (Lancisi, Disputatio 
Ilist orica de Bo villa Peste.) During that period 
many written descriptions were produced of 
this pest, among which the work of Sauvages, 
the celebrated professor etf medicine at Mont- 
pelier, stands pre-6mipej^; ^fhe disease pro- 
duced , in 1767 it greafttesljtjf among the 
cattle of tliis ceua&jy $ fiscQmnt of this 

nudsdf was 

The murrain* 'theft • with in 

England, mar be as'Sft extremely 

malignant inffa attacking, ami 
indeed confining itself mjpfc most part to one 
of the hind quarters of the animal. It is most 
common in the seasons of spring and autumn, 
and affects principally young cattle. The 
most prominent features are tumefaction and 
a discolouring of the side affected, with conse- 
quent lameness and inability to move; emj hy- 
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sema of different parts of the body, but parti- 
cularly over the region of the spine ; and all 
the symptoms of putrid fever present in dis- 
eases of a typhoid character. It speedily runs 
on to gangrene, and few animals survive an 
attack of this kind more than ten or a dozen 
hours. 

Although this English murrain is somewhat 
modified in its virulence by season, locality, 
and the condition of the sufferer, it is never- 
theless generally looked upon as incurable. 

It affects chiefly young animals in good con- 
dition at changes of food in spring and autumn. 

Another murrain is the so-called pleuro- 
pneumonia, an inflammation of the lungs and 
| of the membrane surrounding them, which first 
; became contagious in this country in 1840, and 
has since, at intervals, destroyed great numbers 
I of cattle in. the dairy districts. Then there is 
j the so-called foot and mouth disease, another 
epizootic which has done mischief enough 
(without being erally fatal) to deserve the 
name of murrain. Lastly, we have had since 
midsummer (1865) the Siberian rinderpest, or 
true cattle murrain, often destroying whole 
herds. It is apparently a typhoid fever, pro- 
ducing characteristic eruptive blotches and 
abscesses in the intestinal canal, and result- 
I ing in death after a few dayB, during which 
I there is a mucous discharge from the nose and 
eyes, feetor of breath, ulceration of palate, and 
' profuse diarrhoea. 

In its attempts to deal with this terrible dis- 
ease, the veterinary science of the day has ahoivn 
itself almost powerless. The variety of reme- 
dies applied, and the singular conflict of 
opinions on the efficacy of those remedies, 
prove at least the absence of all systematic 
attempts to record and classify the symptoms 
of the malady a3 from time to time it has 
made its appearance. Erom the vivid descrip- 
tion given by Virgil in the third Gcorgic, it 
would seem that the epidemic which ravaged 
Northern Italy in his day much resembled the 
present cattle plague ; and for at least seven- 
teen years during the last century the effects 
of the same or a like disease were felt in this 
! country. Yet it has been not unjustly said that 
‘ there seems to be hardly a thread of experi- 
ence to be disentangled from the story of those 
I ravages which might form a clue to our pre- 
sent difficulty/ The one authoritative remedy 
at present is the slaughter of the herd in 
which a single tainted animal is found- 
course which savours strongly of panic, and 
protects, or seeks to protect, the community 
at the expense or even bjr the min of the " 
owners, of diseased herds. Such a system 
I not only casts a grave reflection on lie vete- 
| rinary science of the time, but tends to ex- 
I cite a spirit of panic, which may cause serious 
I mischief during future epidemics among human 
j beings. It can scarcely be considered safe or 
'prudent to adopt a course which ‘resembhs 
i those savage instincts of the lower creatures, 
according to which a sick bird is pecked to 
death, and a n. aimed wolf torn to pieces by the 
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pack ; ’ and it may be remarked that all com - 1 
patent medical writers on the subject agree in 
denying that the disease is incurable, and 
in condemning the method of indiscriminate 
massacre. 

It is possible that observations of the symp- 
toms of the present disease may lay the 
foundation for a real veterinary science ; but, 
for the present, the prevention of the malady 
is more important than the question of medical 
treatment, and, like that of all other infections 
diseases, consists in carefully secluding the 
herd from contact with diseased animals, and 
in allowing free access of air to all buildings, 
stalls, &c., with daily fumigation of them by 
proper disinfectants. Oare should be taken 
to examine three or four times a day the 
cattle on every farm, so as tp remove the 
healthy animals as soon as possible from 
those that are affected. In other words, ven- 
tilation and cleanliness are found to be as in- 
dispensable for the health attle as for that 
of men. 

Murrhine (Lat. murrhina vasa, from Gr. 
fioflfi ia). The material of the murrhine vases, 
often mentioned by writers of the Roman em- 
pire, has been a subject of much dispute among 
modern antiquaries. The vases came from 
the East, and, according to Pliny, were made 
of some preciouB stone found chiefly in Par- 
thia ; but some have conjectured that this was 
au erroneous opinion prevalent among the 
Romans, and that they were in reality of 
porcelain, of which the manufacture was un- 
known to the Western nations. (Plin. Hist. 
Nat. 1. 37 ; see also a memoir in the 43rd vol. 
of the Mint, de V Acad, da Insci . ; and Maurice’s 
Indian Antiquities , vol. vii.) 

Korry or Banffulue. In Heraldry, a 
dark red; one of the colours or tinctures 
employed in blazonry, expressed in engraving 
by opposite diagonal lines crossing each other. 
It is reckoned a dishonourable colour, and is 
rarely to be met with in English coats of arms. 

Murzas. The name given to the here- 
ditary nobility of the Tartars, or, more 
strictly perhaps, to the second class of their 
nobility; the first or principal class being 
designated beys. This titular appellation is 
also sometimes conferred on the descendants 
of public officers ; but the latter are looked 
upon as upstarts by* the older nobility, and 
regarded as an inferior race. The Murzas have 
from the earliest ages been distinguished for 
their bold and refractory character ; and the 
privileges which they formerly possessed sup- 
plied them with the means of giving effect 
to their turbulent dispositions. Since the 
conquest of Tartary, they have sunk into 
comparative insignificance; though many of 
them retain a large share of their former 
property, and have considerable influence 
among their own countrymen. ( Quart. Bev. 
vol. txix . p. 126.) The Tartar murea is evi- 
dently of the same origin with the Persian 
mirza ; with which, however, it must not be j 
confounded. [Mirza.] 

698 


Mas (Lat.). A genus of Rodent Mammalia, 
comprising many species, which are found in 
nearly eyery. part of the world. The ' most 
familiar examples are the Norway or Com- 
mon Rat {Mus decumanus), the Black Rat 
(Mus Battue ), the Mouse (M. musculus ), the 
Long- tailed Field-mouse (M. agrcstis ), the 
Harvest Mouse (M. messorius), and the Wood- 
mouse (M. syl vaticus). These species are found 
in great numbers, and will devour food of 
almost every sort. The M. giganteus of 
Hardwicke, found in. Southern India, weighs 
more then two and a half pounds, and measures 
more than two feet in length. This species 
happily has not, like the Brown Rat, been 
introduced into Europe. The latter species 
has completely extirpated its predecessor, the 
black rat, in many of the great towns of 
England. The latter species has now become 
exceedingly rare. The Bpecies of the genus 
Mus are distinguished by the great rapidity 
with which they increase their number. 

Musa. [Banana.] 

Musaoeee (Musa, one of the genera). A 
small but important natural order of Endoge- 
nous plants belonging to the Amomal alliance, 
and related to the orders yielding ginger, 
arrow-root, &c. ; but differing in having several 
stamens instead of one only. The Plantain 
(Musa sapientum), the most valuable product 
of the vegetable kingdom in hot countries, from 
the abundance of nutritious food yielded by its 
fruit, and from the application of its leaves in 
thatching, and of thread obtained from its 
petioles in the manufacture of the finest 
muslins, is the representative of the order. 
Another species is the Musa paradisiaca, or 
Banana ; and the singular plants called 
Strelitzias t with their orange and blue flowers, 
are also members of the order of Musacea. 

Muica (Lat. a fly). A Linnaean genus of 
Dipterous insects, now expanded into a family 
(Muscidcs) of the fifth tribe ( Athericera ) of 
the order Diptera in Latreille’s system. It is 
distinguished by a proboscis always very 
apparent, membranous, and bilabiate, generally 
bearing two palpi, and capable of being entirely 
withdrawn into the oral cavity ; and a sucker 
of two pieces. The antennse always terminate 
in a plate with lateral setae. The Muscidcs are 
divided into the sub-families Creophiles, which 
includes the meat-fly ( Musca vomiforia) and 
the common house-fly (Musca domestica) ; the 
Anthomyza, the Hydromyzce , the Scatomyzee, 
the Dolichocera t the Leptopodita, the Capro- 
myzcBy the Gymnomyzce, and the Hypocera. 

Muscadine or Muscatel. A rich sweet 
wine made of Muscadine grapes in the South 
of France. These grapes are also dried on the 
vine, for fine table raisins. 

Muscb.elka.lk. The name given to the shelly 
limestone occupying the middle of the Triass- c 
series of rocks on tne continent of Europe. It 
is absent in England, and for this reason the 
upper and lower divisions of the new red sand- 
stone run together, and are almost inseparable. 
The muschelkalk contains a good number of 
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characteristic fossils. It is generally compact, ' ciple of the blood;, albumen and the salts ot 
and of a pale ashy my colour, but if some- the blodd are "also found ii} it, together with 
times bituminous, emitting a fetid odour when kreatine and inosine ; the latter, which has also 
struck by the hammer. I been called muscle-srugar ( «■ C la H l2 O li4 , + 4HO), 

Though not found in England, it is remark- being a peculiar crystallisable sweet substance, 
ably persistent in most parts of Western not susceptible of vinous fermentation, and 
Europe, and almost always in its typical form, said to be chiefly confined to the involuntary 
Among the fossils are some reptilian remains ; muscles, more especially to the heart (It is 
and a peculiar Ammonite (Ceratite), interne- j also said to be occasionally present in the 
diate between those of the carboniferous lime- j urine, and to be identical with phaseolomannite 
stone and the secondary rocks, is almost if not or the sugar of the kidney-oean, Phascolus 
absolutely characteristic of it vulgaris.) When the juice of flesh, obtained 

Motel, [Mosses.] as just stated, is heated, it becomes turbid, and 

Muscleapa (Lat. musca, a fly ; capio, I deposits albumen tinned by colouring matter, 
take). A genus of Dentirostral Passerine the coagulum amounting to about 3 per cent 
birds, characterised by a depressed beak, fur- of the fresh muscle. Fibrine, gelatine, albu- 
nished with hairs at its base, and with the 1 men, fat, and other constituents of the muscle 
point more or less hooked and emarginate. forming its fibre, nerves, vessels, &c., are the 
The genus is now split into various subgenera ; principal substances which remain after the 
as Tyrannus , Gymnooejjhalus , Muscipeta , and exhaustion by cold water, and are of course 
Muscicapa proper, &c., included in the family highly important in reference to their value as 
name of Muscicapida. Their general habits elements of nutrition. 

are cruel and predatory, like those of the All the muscleB are under the immediate 
shrikes ; and, according to their size and influence of the brain and nerveB ; and conse- 
strength, they live on small birds or insects, quently when this influence is abstracted, as 
The smallest and weakest of the Muscicapidm by the division of the nervous trunks by which 
gradually approach the form of the wagtails, they are supplied, the powers and functions of 
Musoftdse. The family of Dipterous insects the muscles, whether voluntary or involun- 
of which the fly (Musca) is the type. tary, are in the first instance disturbed, and 

Musclformes (Lat. musca, a fly ; forma, afterwards cease altogether. Electricity is 
form). The name of a tribe of Tipvlida, or capable to a certain extent of recalling the 
crane-flies, comprehending those which have a action of the muscles, provided it be applied 
stout body and short legs, resembling the com- before rigidity ensues ; hence the supposed 
mon flies. identity of that power of matter and certain 

Muscle (Lat. musculus, Gr. fuA). Fleshy properties of the nerves. The arrangement of 
fibres susceptible of contractions and relaxa- the fibres of muscles is infinitely various, and 
tions. Seme of the muscles are obedient adapted to the particular purposes which each 
to the will, and therefore called voluntary ; has to fulfil. In the voluntary muscles the 
others, such as the heart, are independent of fibres are gecerally parallel, or nearly so; but 
the will, or involuntary- ; and others, as the in the involuntary muscles they are more or 
diaphragm and muscles of respiration, generally less interwoven and interlaced. When muscles 
have a mixed action, being to a certain extent contract, they become shorter, harder, and 
only dependent upon the will. Muscles are thicker, and their bundles of fibres are thrown 
aggregates of minute muscular fibres, which into undulated lines, with a tremulous or 
appear to be composed of small globules ; but vibratory motion, most rapid where the contrac- 
we are, in fact, ignorant of the ultimate struo- tion is most powerful, and producing a distinct 
ture of the muscles, and of the causes on which sound, which may b* most easily heard when 
their wonderful powers depend. They are en- the tip of the finger is putainto the ear; it 
veloped in and penetrated, by cellular mem- occasions a noise like that of carriages rum- 
brane, and abundantly supplied by nerves, bling over a distant pavement. (Wollaston, 
blood-vessels, and lymphatics. Philosophical Transactions, 1809.) The num- 

When muscular flesh or fibre is carefully ber of these vibrations amounts to between 
dried, it loses about 76 per cent, of water, so twenty or thirty in a second: these muscular 
that a pound of what is usually called raw lean squnds are importantly concerned in the dia- 
meat includes only about four ounces of what gnosis of certain diseases through the medium 
may properly be termed nutritive matter. When of the stethoscope. 

lean beef or other flesh is very finely minced, M u s c l e Baud. In coal-mines, the black 
and digested in small but repeated portions of shale containing embedded muscle shells, 
cold water, and well expressed, the principal Muscovado. The name given to unrefined 
soluble matters of the muscular tissue are or moist sugar. 

squeezed out of it, and may be thus obtained Muscovy Glass. A synonym of. Mica, 
in concentrated solution, the fibrine, fat, al- from its having been formerly used in Russia 
buminous tissues, and some other insoluble as a substitute for window-glass, 
bodies remaining in the residue. The juice Muses (Gr. M ovtrai, Lat. Muse). In My- 
thus obtained has an acid reaction ; it contains thology, the goddesses of music, poetry, art, 
phosphoric, inosic, lactic, butvric, and perhaps ! and science. The worship of the nine Muses 
some other acids, tinged by the colouring prin- : was a later developement. Pausanios states 
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that originally three were worshipped on Heli- 
con, MeUte, ifrrfmd, and AoidS, or Reflection, 
Memory, and Song (ix. 291). Hesiod ( Theog . 
77 6 &c.) gives the names of nine, and calls 
them daughters of Zeus and Mnemosyne (or 
Memory), holding them to be the sources of 
eloquence, music, and wealth. [Piebides.] 

Musette. A name sometimes given by the 
continental nations to the bagpipe. The iti- 
nerant performers on the musette, who were 
formerly very numerous in many European 
countries, were called musara . 

Museum (Or. yovciiov, from /uoDcra, a muse). 
A collection of curious objects in nature and 
art ; but, in most instances, the former. The 
name denotes a temple or place sacred to the 
Muses ; and is said to have been first given by 
Ptolemy Philadelphus to that part of the royal 
palace at Alexandria in which he placed the 
famous library. In England, the museum at 
Oxford is the most ancient institution bearing 
the name. It was founded in 1679, and en- 
riched, in the first instance, chiefly by the con- 
tributions of Elias Ashmole ; but want of room 
and of funds has prevented it from affording , 
an adequate exhibition of the various classes j 
of objects for which it was originally destined, | 
and which modern discoveries have so greatly 
augmented. The- foundation of the British ' 
Museum, in London, was laid by Sir Richard 
Cotton’s presentation of his collection of ma- 
nuscripts. Since that period the library has 
been increased by the addition of the Harleian, 
Lansdowne, Egerton, and several other collec- 
tions of MSS. ; by extensive purchases ont of 
funds afforded by government ; by the deposit 
of copies of newly published works, according 
to the legal right conferred on this institution ; 
and by the donations of George III. and George 
IV., the latter of whom presented to it his 
fathers library. In sculpture, the British Mu- 
seum possesses among other things the collec- 
tion of marbles brought by Lord Elgin from 
Greece, that called the Townley marbles, an 
assemblage of Egyptian, and the Layard or 
Nineveh works of art, together with recent 
acquisitions from Lycia and other parts of Asia 
Minor. It contains also the Hamilton vases, 
the famous Berberini or Portland vase, and 
the collection of Etruscan art formed by Sir 
W. Temple. In several departments of Ba- 
tumi history, especially in mineralogy, it is 
extremely rich. It was founded by Sir Hans 
fftpanein 1733, and filled the mansion known 
bfihe name of Montagna House, until the 
isltsnt buildings were erected* The most 
Stitomtaft museum in Italy is the Vatican, at 
Jbbe nest, to it that of and the 

Mim Bofbomco, at Naples. In Erato&y ** 
sriH as in Italy, galleries of pictures are Cou- 
riered as within the meaning of the general 
term musee, and the museum of the Louvre 
is chiefly remarkable for its contents of this 
description. 

Moihroom (Fr . mousseron). The Agaricus 
eampestris , or eatable agaric — a species common 
in pastures, and well known for its culinary 
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excellence. The term is sometimes applied in- 
discriminately to all firm fleshy species of the 
genus Agaricus, whether eatable or not. 

There is no doubt that Agaricus eampestris is 
preferable to* any of the allied Bpecies, though 
it must not be regarded as the only one that is 
wholesome. Indeed, it is rejected from many 
Italian markets, where species of more sus- 
picious character are allowed to pass muster, 
A large variety of the mushroom called the 
Ox Mushroom measures sometimes fifteen 
I inches across, with a proportionately stout stem* 
The pileus is rough with scales ; the gills are 
quite free, leaving a “groove round the top of 
the stem ; the smell is powerful, but agreeable. 
It grows in enormous rings many yards in dia- 
meter, and is wholesome, and of" fine flavour. 

It is impossible to give any general rule for 
avoiding poisonous mushrooms ; but no one 
should eat Fungi which have a revolting smell, 
or leave a hot sensation in the mouth and 
throat. They should moreover always be eaten 
in moderation, and well masticated. In case 
of accident, an emetic should be taken imme- 
diately, and medical advice called in ; for the 
symptoms of poisoning from fungi are too grave 
to be trifled with by domestic medicine. 

Mushtahlds. In Persia, high priests who 
represent the vicar of the Imam ; they are 
usually three or four in number, and exercise 
enormous influence in the administration of 
the written law. 

Mimic (Gr. fiovtwcft, sc. Tcjvn)* literally, 
any art over which the Muses presided. The 
primitive Athenian education consisted of two 
branches, music for the mind, gymnastics for 
the body, but the former term had a much 
wider signification than that which it now 
bears. It comprehended not merely the use 
of the lyre or the taking part in a chorus, 
but also elocution ; and as knowledge ad- 
vanced, the term was so extended as to in- 
clude all the learning and accomplishments of 
the age. In the more modern and restricted 
sense, music is the art of combining sounds in a 
manner agreeable to the ear. 

Hebrew Music . — Notwithstanding the labours 
of the early fathers of the church, and of many 
other learned men, there are few materials, 
even in the Old Testament Scriptures, for a 
satisfactory account of the music of the Jewish 
people, whose restricted intercourse with other 
nations prevents our receiving any illustra- 
tion of it from <»n temporary writers. From 
several passages in these Scriptures nuufie 
appears to have been united with fmophecy. 
Samuel (1 Sam. 1 6) Says to Saul, ‘Thou 
shalt meet a companyof prophets coming 
down frpm the high p&c$, with a psaltory^anl 
a tabret, and a jape, and a harp before them.' 
These prophets were doubtless poets or psalm- 
odists, improvisator! of verses which .they sang 
to the accompaniment of an instrument; and 
many of the fathers have supposed that the 
Jews had a college or school of prophets, which 
was also a school of music, for they almost 
universally accompanied themselves, or wor*» 
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accompanied by others, with musical instru- 1 
ments. During the reign of David music was j 
much esteemed. He appointed a great corps 
of musicians for the celebration of the religious | 
ceremonies ; and his patronage necessarily ex- j 
tended its influence. JBut for some time before 
the destruction of the Temple and the first | 
Babylonish captivity, music and the sacred j 
rites had met with interruption, both on 
account of war and by their intercourse with j 
foreign nations. The Babylonish captivity was • 
a mortal blow to the endeavours they had made j 
to recover their music. The subsequent in- 
roads of Egyptians, Persians, and Romans sue- ! 
cessively left the unfortunate Jews no leisure j 
to cultivate the arts ; and it appears probable j 
that their music, which scarcely deserved the | 
name till the reign of David, depended for effect, j 
even at its best epoch, more upon the number 
of performers than upon any refined knowledge 
of the art. 

Among the modern Jews, instrumental as 
well as vocal music was excluded from the 
synagogue from the time of the destruction of 
Jerusalem* The singing allowed at the pre- 
sent day is a modern innovation : for, accord- 
ing to a passage of their prophets, the Jews 
consider it contrary to their law, or at least 
improper, to sing or rejoice until the coining of 
the Messiah. The German Jews alone at the 
present day have a regular musical establish- 
ment in their synagogues. They sing in parts, 
and have preserved traditional melodies, which j 
are considered very ancient. At Prague an 
organ is used to accompany the singing 

Egyptian Muaic. — The opinion of the 
ancients was pretty general that Pythagoras 
was indebted to the lessons of the Egyptian 
priests for nearly all the science he possessed, 
and especially that of music. Though Dio- 
dorus Siculus assures us that the Egyptians 
were not allowed to cultivate music, ana that 
they considered it useless and even injurious 
to society, and the cause of effeminacy; yet 
Plato, who had visited Egypt, observes, in one 
of his Dialogues, that none but excellent music 
was allowed whore the youth were assembled. 
Strabo tells us that the youth were instructed 
at the earliest age in music, that the songs were 
fixed by law, and that the sort of music used 
was established by the government exclusive 
of every other sort. The Greeks even attri- 
buted the invention of some of their musical 
instruments to the Egyptians; such as the 
triangular lyre, the single flute, the drum, and 
1 lie sistrum (Gr. artlarpov, a rattle ). 

Like all other professions in Egypt, that of 
music was hereditary. Herodotus tells us 
that the inhabitants of Lacedaemon, who were 
Dorians, resembled the Egyptians in this, 
that their musicians were all of the same 
family ; and that their priests, like those of 
Egypt, wero taught medicine, and the art of 
playing upon stringed instruments, when they 
were initiated into the mysteries of religion. 
The same author mentions that in the pro- 
cessions of Osiris the Egyptians »amcd sta- 
6(>1 * 


tues of the god, singing his praises, and were 
preceded by a flute. A singular proof of the 
antiquity of this art. exists at Rome, on the 
Guglia Rotta, in the shape of a large obelisk 
brought from Egypt by Augustus, and thrown 
down and broken at the sacking of the city, in 
1527, by the constable of Bourbon. It exhibits, 
among other hieroglyphics, the representation 
of an instrument* as here given, very like the 
colacsione (a species of 
guitar) still in use in 
Naples. From the pegs 
it is evident that two 
strings were employed ; and the length of the 
finger-board, if the strings were tuned at a 
great interval from each other, would afford a 
Aery considerable scale of notes. This instru- 
ment alone proves to what extent music was 
cultivated in Egypt, and that its inhabitants 
were acquainted with the method of repeat- 
I ing the scale. Thoth, or the ancient Hermes 
Trismegistus, to whom is ascribed the invention 
! of writing, astronomy, religious rites and cere- 
monies, has the credit also of having invented 
the lyre, with three strings. The following, 
according to one form of the myth, was the 
origin of the invention : The Nile, after its 
inundation on one occasion, left on retiring a 
quantity of dead animals, and among the rest 
a tortoise. Tho flesh soon perished and dried 
up, from the heat of the sun ; nothing but the 
shell and the cartilages was left, and from 
their contraction they had become sonorous. 
Hermes, strolling on the banks of the river, 
struck his foot against this tortoise-shell, and 
was agreeably surprised by the sound it pro- 
duced ; and this furnished him with the first 
idea of a lyre. He gave his instrument the 
general form of the shell, and strung it with 
the dried tendbns of animals, resembling the 
gut-strings of the present day. This is, how- 
ever, only a Euhemeristic or rationalised ver- 
sion of the myth, which is given in a more 
genuine form in the Homeric Hymn to HenneB, 
and in Apollodorus iii. 10. 2. 

The single flute, called photmx , seems to 
have greeter claims to antiquity than the 
lyre itself. Apuleius, describing the mys- 
teries of Isis, tells us the form of this in- 
strument, 8,3 well as the manner in which 
it was held ; and all the representations 
of it show that it resembled the bullock’s 
| horn. Indeed, there can be no doubt that, 
in the remotest period, the horns themselves 
were used for the purpose. But it is certain 
that the Egyptians had instruments much more 
susceptible of inflection than those of which 
| we have been speaking ; for on the ceilings and 
1 walls of the chambers of the tomb of Osyman- 
i dyas, at Thebes, described very circumstantially 
by Diodorus, there are, among other decora* 
tions, several representations of musical instru- 
ments ; one of which, from Drnon, is given on 
j the next page, for the purpose of showing the 
' reader that the harp of the present day is in 
general form not very dissimilar to the instru- 
ment tin. i in Egyptian use, and that perform- 
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ah co upon it must have required considerable 
skill. Other representations of harps occur ; 

one has been given 
by Dr. Burney. A 
harp figured at 
Ptolemais, a city 
built by Ptolemy 
Philadelphus.exhi- 
bits fifteen strings, 
or two complete j 
octaves : this, how- 
ever, is more tri- 
angular in shape, 
and much more 
like the modern harp. The instruments in 
Abyssinia were found by Bruce to have a 
close resemblance to those of Egypt. 

The arts which flourished in this nation .at so 
early a period would doubtless have continued 
to do 'so under their own kings ; but after the 
subjugation of the nation by Cambyses, b.g. 
525, a period of great depression followed. 
The Ptolemies, indeed, encouraged the arts ; 
but under their reignB they were cultivated 
chiefly by Greeks. At a feast of Bacchus, 
given by Ptolemy Philadelphus, Athenfeus 
says that the choir was composed of six 
hundred musicians, and of that number one- 
half were performers on the cithara. Accord- 
ing to the same author, under the seventh 
Ptolemy, Egypt abounded with musicians; and 
at this period the practice of music was so 
common in the country, that there was not a 
peasant or labourer near Alexandria unable 
to play on the lyre and flute. * The father of 
Cleopatra, who was the last of the Ptolemies, 
from his skill on the flute took the title of 
Auletes (flute-player), and established musical 
competitions in his palace, himself disputing 
the prize with the first musicians of the day. 
Such was the flourishing state of the art in 
Egypt up to the time of Cleopatra’s misfor- 
tunes. Among the modern Egyptians no 
remains or traces of the ancient art are now 
to be found. Still they are passionately fond 
of music; and there are, according to Savary, 
to be found among them both male and female 
musicians who sing and accompany themselves. 
This author describes them as most successful 
in their plaintive music; to which, he says, 
even the Turks themselves, the enemies of art, 
will pass whole nights in listening. 

Grecian Music . — According to the logo- 
graphers, who modified the Greek myths to 
suit their own purposes, there came into 
Greece with Cadmus, the eon of Agenor, a 
class of men well versed in the arts and 
sciences, and called Curetes. These established 
themselves in Phrygia, where they were called 
Corybantes ; and in Crete, where they received 
the name of Dactyli: they spread also into 
Rliodts, Samothracia, and other places. In 
those places writing and music, we are told, 
were the arts principally taught by thour. 
The legend goes on to say that Cadmus, in 
S’ tuiuthrueia. took to wife liarmonia (sister of 
Lisins and IMrdanus), who was so skilled in 
602 


music that the Greeks gave her name to the 
art. Diodorus, in describing the marriage 
feast of the parties, makes the gods them- 
selves guests. Hermes came with his lyre, 
Apollo brought a similar instrument! Athena 
assisted with a flute,, and ‘the Muses also 
brought their flutes ; Electra, the mother of 
the bride, celebrated the mysteries of Cybele 
with dancing, tambourines, and cymbals. This 
story waa probably founded on ceremonies 
which the priests, at certain festivals, per- 
formed in honour of Harmonia and Cadmus. 
It is unnecessary, however, to notice here the 
mythical tales which involve reference to the 
art of music, as not a particle of genuine 
history can be extracted from them. 

The instruments mentioned in the Iliad and 
Odyssey are the lyre, the flute, tjie syrinx, or 
Pan’s pipes. The lyre in the Homeric poems is 
called <p6ppi y(, taddpa, and x^Aus '» Aristophanes 
being the first Greek poet who calls it A ipa. In 
the Homeric poems music and poetry are inse- 
parable : iottiit, a singer , being the word used 
to express a poet. In the eighth book of the 
Odyssey, Demodocus is described in his cha- 
racter of poet and singer as the glory of the 
human race. The poets and musicians of 
Greece appear to have much resembled the 
Celtic baras. They wandered about, singing 
their works in great cities, and usually found 
admission to the palaces of princes, where they 
were treated as though endued with inspiration. 
Burney remarks that religion only can impart 
permanence to any system of music; and he 
conjectures that the airs sung in the temples 
in the time of Plutarch were then of the same 
relative antiquity as to us is the plain chant 
of the hymns of the Catholic Church. Plato, 
Porphyry, Athenseus, and the scholiast of Pin- 
dar, speak highly of the talents of Thaletas 
of Crete, who is said to have founded the second 
of the musical schools which flourished at 
Sparta. If we are to credit Plutarch, Archi- 
lochus contributed more than any other to 
the advancement of poetry and music. Hero- 
dotus, always ready to ascribe historical se- 
quence to mythical or semi-mythical times, 
makes him tne contemporary of Candaules, 

; and of Gyges, king of Lydia, 724 years before 
Christ ; but modern chronologists place him 
much later. Ho wa3 a native of Paros. 

Without entering into particulars, it is suffi- 
cient to mention that at this period melody was 
strictly determined by the measure of the verse. 
A different set of feet in a verse necessarily 
required new airs in the music. Hexameter 
was the most ancient species of measure, and 
so continued till the introduction of lyric poe- 
try. If Archilochus was the inventor of music 
different to that which suited the hexameter 
verse, he was indeed the inventor of lyric 
poetry, which after his time became a species 
of versification totally distinct from that of the 
heroic. Archilochus is supposed to have been 
one of the first conquerors at the Pythian 
games. Tyrtrous, who was a soldier as well 
as a musician, was celebrated for his military 
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songs or airs. The scholiast of Horace makes in BcBetia, about 620 yearB before our era. 
the Lacedaemonians indebted to him, during At the Nemean games, which took their name 
the Messenian war, for a victory in a battle, from Nemea, a village in Arcadia, the contests 
in which he led them on to the sound of the were somewhat similar to those at the Olympic 
military flute, and states that for this good games, and it is known that those in music 
service they rewarded him with the rights of formed a portion. It was at these games that 
citizenship. The authors who have written the musician Py lades, of Megalopolis, sang, 
on the progressive state of Greek music una- accompanied by the lyre, an air composed by 
nimouBly celebrate the talents of Terpander ; Timotheus, in which the words were so suited 
but neither the exact time of his appearance, to the circumstances of the battle of Mantinea, 
nor the place of his birth, can be ascertained, that the audience immediately turned their 
Many have given him the credit of having eyes to Philopoemen, who was present, and 
added the three strings to the lyre: it is interrupted the singer by shouts and accla- 
said, however, that he was the first who mations of applause. Timotheus, bora at 
used the seven-stringed lyre among the Lace- Miletus, 446 b.c., was one of the most 
dxmonians, by which he gave great offence celebrated poets and musicians of antiquity, 
to the people.* The Spartans disliked innova- Pausanias tells us that to the seven strings of 
tion, and Plutarch relates that the Ephori fined the lyre he added four more ; though Suidas 
him for his invention. The Arundelian mar- says that he added but two, the tenth and the 
bles state that he obtained the first prize in eleventh : for which innovation he was banished 
music at the games instituted at Sparta to from Sparta, and ordered to cut off the addi- 
a vert the anger of Apollo for the murder of tional strings, that he might not corrupt the ears 
one of his priests by the Dorians. Plutarch of the youth with too great a variety of notes, 
says that no other proof of his skill could be This Timotheus, who died two years before 
wanting, seeing that his name appears four the birth of Alexander, must not be con- 
times on the register of the Pythian games, founded with the celebrated flute-player who 
where he carried off successively four of the was so great a favourite with that prince, 
prizes. At the Grecian games music formed a and whose tones animated him to arms. The 
principal part of the ceremony : the combats Isthmian' did not differ from the games already 
were to the sound of music. In the dramatic described: they received their name from being 
representations, the declamation was accompa- celebrated on the isthmus of Corinth. Other 
nied by an orchestra, and there were moreover games existed in different cities, as, for instance, 
particular prizes allotted to the professors of the Panathenaic at Athens'. Music was culti- 
the art. At first music had but little share vated at all, and held in much esteem, 
in the Olympic games, but at a later period At Athens, in the time of PerideB, music 
prizes were given to successful competitors in was considered so necessary a part of education, 
this art. It is well authenticated that, at a that not to understand it nor play any inatru- 
comparatively late period, Nero appeared at ment was considered & disgrace, Pericles was 
them, and of course carried off the prize. The especially zealous in his patronage of music. 
Pythian games, founded in remembrance of Besides regulating the form and increasing the 
Apollo’s mythical victory over the serpent number of musical competitions at the Pana- 
Python, were at first confined to poetical and thenaic festivals, he built an edifice “ailed the 
lyrical contests ; but in these music was after- Odeum, for the express purpose ox rehearsals 
wards admitted to a share of the prizes ; and, previous to performance in the theatre. It was 
in the year 669 before Christ, a crown was during his era that Antigonides and Dorion, 
decreed to the best performer on the lyre, or. the two most eminent flute-players, flourished, 
rather, on an instrument with strings. The So great appears to have been the passion for 
prize was nothing more than a laurel crown, flute-playihg, that as much as three talents 
in memoir of the love of Apollo for Daphne ; (upwards of 600/.) were given for a single flute, 
though afterwards the apple, a fruit conse- Women also were performers on the flute. Of 
crated to Apollo, was added. At these games these the most renowned was Lamia, to whom, 
a peculiar musical composition was performed, for the benefits she had prevailed on Demetrius 
of considerable length, in allusion to the con- to confer upon the city, the Athenians dedi- 
test of the god with the serpent : it was cated a temple, under the name of AphroditA 
composed by SacadaB, and sung for the first Lamia. It seems that execution on this in- 
time by him at Delphi. Among the musi- strument was carried to a great extent; for 
cians and poets who distinguished themselves Aristotle cries out against the difficult passages 
at these games were Aleman of Sardes; that used to be practised, and even against 
AIcsbus of Mitylene, the contemporary of music generally. The people, however, who, 
Sappho (to the latter of whom Aristoxenus as a mass, are never disposed to give up the 
and Plutarch attribute the invention of the pleasures of sense for those of the mind, con- 
Mixolydian mode, of which Plato, the advo- tinned to encourage these novelties and their 
cate of simplicity in music, much complains) ; authors : and, from being the handmaid, music 
Mimnermus, famous for his performances on became the mistress of poetry. The justice of 
the flute, in the sixth century before the Chris- the complaints of Plato and Aristotle on this 
ifin era ; Simonides, born at Ceos, 638 b.c., the point is confirmed by Aristoxenus himself, well 
master of Pindar, who was born at Thebes, skilled in the art; and Plutarch frequently 
603 



MUSIC 


laments that the theatre had ruined music 1 . 
After the complete subjugation of the Greeks, 
music, like the rest) of the arts, fell into decay. 
They con tinned, indeed, to cultivate music under 
tlie Roman emperors, and under their own : even 
afterwards, under the Turks, it was one of thoir 
amusements ; but so barbarous is it in the pre- 
sent day, that it is difficult to conceive that the 
same nation ever possessed a music which dre'rf 
down the plaudits of thousands. To form 
any* idea of the ancient Greek music is now 
past all hope: materials upon which we could 
judge have long since passed away; but we 
will add, in conclusion to this section, the 
opinion of JVI. Ginguen^ on the subject. * We 
see in the poetical works of the Greeks the 
variety and liveliness of their passions, and 
these same passions could not be expressed in 
music without an equal variety of air and 
modulation. I do not moan by that to say 
that Greek music was entirely similar to our 
own: to decide that point it would be necessary 
to hear and compare the one with the other. I 
maintain only that Greek music was full of 
harmony; that it admitted that variety of 
modulation which alone can give pleasure to 
cultivated minds ; and that to suppose that the 
Greeks were pleased with a music that compre- 
hended but four notes is one of the greatest 
follies that can be imagined.’ 

Roman Music. — Strabo and Livy affirm 
that the public music of the Romans, as used 
at sacrifices, was learnt from the Etruscans. 
Sertius Tullius, in his alleged division of the 
people into classes or centuries, it said to 
have directed that two entire centuries should 
consist of trumpeters, horn -players, and those 
who sounded the charge. One hundred and 
fifty years afterwards, the marshal at funerals 
was, by the laws of the twelve tables, directed to 
provide six flute-players. Among the Roman*, 
hs was also the case with the Greeks [sec 
above], music and the drama were inseparable. 
Jn the end these exhibitions became offensive ; 
but the further notice of these is unnecessary 
in this place. Music, however, was for a long 
period confined to sacred uses ; and it was only 
after the defeat of Antiochus the Great that 
the Asiatic custom was introduced of having 
female musicians —psaltria — to play at festi- 
vals and private banquets. The Etruscan 
music Mas cultivated with success ; for all the 
instruments of the Greeks, which are known to 
us from thoir bas-reliefs, are to be found in 
paintings on Etruscan vases : so that it may be 
safely assumed that the Romans were accus- 
tomed to the best music that the age afforded. 
Under Augustus, who was not a great patron 
of the art, music was not much esteemed. 
Tiberius banished nuisicians from the city, 
which under him became as sad as in the 
days of Augustus it had been lively. Caligula, 
however, recalled them. Claudius, though he 
patronised gladiatorial fights in preference 
to music, still encouraged the art; but under 
Nero it shone in all it* ancient spb-ndour. 
Such was this emperors dr-light in it, that he 
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passed a great portion of his time in taking 
lessons of Torpus, the most skilful harpist and 
lyrist of hrs day. Nero’s successors were patrons 
of the public games, and of dramatic and musical 
exhibitions throughout the empire. Hadrian 
had always been attached to the arts of Greece. 
He instituted new games, which his successor 
Antoninus continued. Commodus, whose dis-* 
position was similar to Nero’s in enmity, re- 
sembled him also in an intense passion for the 
stage, on which he delighted to appear as a 
singer and dancer. The fall of tlie empire 
necessarily induced the fall of the arts, and 
music, of course, among the rest : in short, it 
disappeared with them — with them to spring 
mto new life and surpass aU its former glory, 
after centuries had passed away, and all art 
seemed to have been lost for ever. 

Italian Music. —Italy has been to the rest of 
Europe in modern times what ancient Greece 
was to Rome. Though we cannot so well 
trace the art of music in its early restoration 
us we can the arts of design, we know that to 
the religion and church vihich brought them 
forward we are indebted for the foundation of 
all that is good in the musical art. The plain 
chant of the Catholic Church is said to owe its 
origin to St. Ambrose, archbishop of Milan, in 
the fourth century. He, it is generally under- 
stood, brought it into form and based it upon 
rules, and two centuries afterwards it was con- 
siderably amplified and improved by Gregory 
the Great, who introduced the kind of musie 
known as Gregorian, and which is still used 
in the service of the Roman Catholic Church 
in all countries. The music of Italy, aided by 
a language which Metastasio called musiett 
stessa, notwithstanding the revolutions which 
it at first underwent, at length became the 
guide for the rest of Europe. Even out of tho 
church, as early as the thirteenth century, 
music was cultivated ; for Prince Conrad, iu 
12G8, went out against Charles I. of Sicily 
with a female choir accompanied by cymbals, 
drums, flutes, violins, and other instruments; 
and it is known that all the courts of Italy 
were filled with musicians, for the amusement 
of their sovereigns. At Florence is still in 
existence a manuscript collection of sacred 
songs, entitled Laudi Spirit uali, in honour 
of God, the Virgin, saints and martyrs, which 
as early as 1310 used to he sung by a 
society called the Landisti. A society of this 
sort existed when Hr. Burney was at Florence 
in 1770; and he states that he often heard 
them singing about the streets in three parts, 
accompanied by a portable organ. vVhen 
Petrarch was crowned with laurel at Rome, in 
1341, music was introduced to grace the cere- 
mony ; and from the account of that ceremony, 
printed at Padua in 1549, it appears that it 
consisted of instrumental as well as vocal 
music. It appears that, in 1022, Guido, a 
Benedictine monk of Arezzo, was tlie first who 
imagined the scheme of designating by points, 
distributed upon lines and spaces, the different 
sound* of the octave. The Trench, however, 



MUSIC 

claimed the credit of this invention for Hubald which all their display of science and cartons 
and Odo a century before the time of Guido. combinations oouM not atone for ; but in 
Guido gave to the notes the names tU, re, the sixteenth century melody and coanteor- 
sol, la, taking them, it is said, from the point were united by the splendid genius of 
first syllables of words in the first stanza of Palestrina, and soma of ms contemporaries 
the hymn of St. John the Baptist, in which and disciples ; and the art waa enriched by 
they are certainly found : — the treatises of Peter Aaron, Zarlino, Arturi 

tft queant laxis raonaro fibris, of Bologna, the Venetian Zacconi, and many 

j/tra gestoruin/amuil tuoruxn, others, which spread throughout Europe, and 

&/V. poUatl tabu «t«n. i e ft freely more to be faired on fa tot 

The syllable ft was afterwards added by a principles of music as a science. Palestrina, 
musician called Le Maire. Prom a manuscript the principal cause of thi« revolution, began 
in the Vatican dedicated to Charles, king of his career by a dilig ent study of the masters 
Sicily, above mentioned, it appears that Mar- who had preceded him, nrmVfng himiml-f fami- 
clietto of Padua had improved the art; for liar with their difficulties and with their styles, 
the MS. proves that he was acquainted with Applying himself to the simplification and 
dissonances and chromatic counterpoint. That purification of harmony, and to the discovery 
the science was making vast strides from the of more flowing and natural melodies, ho 
old plain chant is clear from the bull of Pope nevertheless paid a degree of homage to the 
John XXII. in the early part of the fourteenth preceding school, whose pedantry and obscurity 
century, wherein complaint is made of what he he knew how to correct, 
was pleased to call the abuse of deBcant, by The Gothic Btyle of composing masses and 
which the principles of the antiphon&l and motetts on a canto fermo, which he practised 
gradual had fallen into such contempt that in his early compositions, he entirely abandoned 
tho singers could no longer recognise the after 1570 His style, upon which he was 
foundations upon which melodies were estab- continually refining, became at last the model 
lished, and that it exceeded the bounds which of the age ; and after his time, for a consider- 
the ecclesiastical tones prescribed. Without able period, the best ecclesiastical compositions 
particularising the steps by which it continued were honoured by being called alia Palestrina. 
to advance, the Ars contrapuncii of John de Nanino, his fellow student and intimate friend, 
Muris, in 1330, laid down laws of harmony, Cifra, his disciple Luca Marenzio, and many 
some of which are observed in composition at other masters of the Homan school, gloried to 
the present hour. He says that, in the scale tread in his steps ; whilst Zarlino at Venice, 
of the octave, there are six species of con- Costanzo Porta at Padua, Orazio Vecchi and 
soDances — three perfect and three imperfect. Monteverde at Mantua, Bottrigari and Orturi 
Of the first sort are the unison, the octave, and at Bologna, endeavoured, and with considerable 
the fifth ; of the second sort, the two thirds, success, to build their counterpoint with the 
major and minor, and the sixth major. It is clearness, purity, and elegance of the great mas- 
curious that he did not place the minor sixth ter of modem music. Among theBe Monteverde 
among the number of consonances, since it is is particularly to be noticed, tor bis passing 
hut an inversion of the major third, which he beyond the master whom he followed He 
admits to be a consonance. Prosdoscimus, in was the first who used double discords, such as 
1412, speaks of the fourth, of which no men- the ninth and fourth, the seventh and ninth, 
tion is made by De Muris, and treats it as a and the seventh and second ; as also the un- 
dissonance ; though, he says, it is less so than prepared false fifth and seventh. This at the 
the second and the seventh, and that it may be time created great disputes in the republic of 
placed in a middle class, between consonances music. Monteverde, in prefaces ana letters, 
and dissonances. Advanced, however, as the defended his practice ; but his best defence was 
science became at this period, it was not until to be found in the progress made by him. The 
the middle of the fifteenth century that the licenses he took, far from being offensive to the 
laws of harmony were fixed on the foundation ear, were soon adopted by others who hod 
that still bears the superstructure of the abused them. The passion for fugues, canons, 
refined combinations of even modem music, and other difficult compositions of that nature, 
The first treatise on .music was printed in requiring the highest degree of science, con- 
Italy towards the end of the fifteenth cen- tinued in the seventeenth century, which pro- 
tury, by John Tinctor ; but that published a duced many learned musicians. One of the 
few years afterwards, by Franchino Gafforio most extraordinary o£ these was Franeesco 
(printed in 1496 at Milan), excelled its pre- Soriano, who published 110 canons upon the 

cursor. The claim of the Italians to the hymn Ave Marie Sttlla, fo t four, five, sin, 

invention of counterpoint has been disputed seven, and eight voices ; but Pietro Valentini 
in favour of the Flemings, and also of the went’ far beyond him, and has left, it is to be 
English. There is no doubt that the former apprehended, all future canonists in a hope- 
contributed much to its advancement and per- less condition. He wrote one to the words Bios 
fection ; but the works extant, if we are to tuoe miserka) dee oculof , &c. resolved in more 
judge from them, satisfy us that the claim than two hundred different ways, for two, three, 
cannot be maintained. In the compositions four, and five voices ; another for ninety-six 

of this period there is a want of melody voices; a third for twenty voices only, but 
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with four different subjects going at the same j were, however, men of great knowledge and 
time. Other masters employed themselves in ' genius, such as Gasparini, Perti, Colonna, 
a similar manner. Of the Boman school, also, i Lotti, and Alessandro Scarlatti, who is said to 
Luca Marenzio merits special mention here : have been the inventor of the obligato recita- 
though great in church music, he is best known j tive. Great improvements were introduced in 
and admired for his exquisite madrigals, which the beginning of the eighteenth century by 
still continue to be performed in this country, the pupils of Scarlatti ; vut Leo, Vinci, Sarro, 
Marenzio died at Rome, in 1699. At the head Hasse, Porpora, Feo, Abos, and particularly 
of the Venetian school, the Italians themselves Pergolese, About the middle of the century 
place Adrian Willaert, a Fleming. To him appeared JomeUi, Ficcini, Sacchlni, Guglielmi, 
Zarlino attributes the invention of composi- Traetta, Anfossi, and others, whose* names are 
tion for more than one choir. He was maestro not less celebrated than their predecessors, 
di capella of the church of St. Mark at Venice, and the century closes with Paisiello and 
His works are voluminous : his disciples were Cimarosa. It remained, however, for a Bohe- 
Cipriano Bore, Zarlino, and Oostanzo Porta, mian, Gliick, to accomplish the revolution 
The Neapolitan school, one of the - most which has brought the opera to its present 
celebrated in Italy, was established in the state in Europe. 

fifteenth century, under the reign of Ferdi- Europe is as much indebted to Italy for 
nand of Arragon, a great patron of all the introduction of instrumental as for that 
the arts. It was at Naples that Gafforio and of vocal music : the Italians have been the 


Tinctor, whom we have before mentioned, 
Guamerio, and many others, distinguished 
themselves. Church and madrigal nftisic there 
flourished. In the latter branch, Carlo Gesu- 
aldo, prince of Venosa, showed in an eminent 
degree the powers of that style of writing. 
The Lombard school registers the names of 
Costanzo Porta, its head ; Gastoldi, Giuseppe 
Biffi, and Paola Cima, of Milan ; Pietro | 
Ponzio of Parma ; Orazio Vecchi of Modena ; 
and Claudio Monteverde. The most cele- 
brated disciples of Porta were Balbi and 
Piccioli. Orazio Vecchi was among the first 
composers of dramatic music*, and for a consi- 
derable time maestro di capella at Mantua. 
The Bolognese school comprises few writers in 
the sixteenth century, though in the century 
following its professors equalled those of the 
first rank throughout Europe. Andrea Rota 
may be considered the head of it. Florence in 
music seems to take no distinguished place : 
w«s know only of Alessandro Striggio and Fran- 
cesco Cortuccia as enjoying much reputation. 

Dramatic music appeared in Italy in the 
fifteenth century, a musical tragedy having 
been acted at Rome in 1480; but the real 
epoch of the music of the drama can scarcely 
be dated before 1597j>and its first appearance 
was at Florence. Ottavio Rinucdni is recorded 
as the poet, and Peri as the musician, both 
Florentines, and the name of the niece Daphne. 
This priority is, however, disputea in favour of 
Vincenzo Galileo, the father of the celebrated 
astronomer, who, desirous of recovering the 
musical declamation of the Greeks, imagined a 
recitative applied to the episode of Ugolino in 
Dante. Up to the middle of the seventeenth 
century the drama was principally recitative, 
when, in 1649, Cavalli began to introduce more 
airs than bad hitherto been used, a practice 
further extended in the Daria of Ceati, com- 
posed in 1663 ; after which, for some time, it 
degenerated so much into spectacle, that, in 
the works represented about the end of the 
seventeenth century, neither poet, composer, 
nor singers are recorded, but the machinist 
and decorator only. Among the composers 
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instructors in both. Violin music was culti- 
vated by Corelli and Tartini, and their pupils, 
before other nations had thought of it; and the 
same may be said of the harpsichord, from 
Frescobaldi to Clementi. So, in concerted 
pieces, Boccherini introduced the- quintett ; and 
indeed, Bhorb of the symphony, which we owe 
to the Germans, their early superiority cannot 
be disputed. In our time a sensible decay is 
visible in Italian music ; the art seems to have 
left its ancient seat to abide in Germany, where 
it has been cultivated with astonishing ardour 
and success. 

German Music . — The Germans owe their 
music to the Italians. They received the 
Gregorian chant from Italy ; and, though 
they may not have equalled their masters 
in vocal melody, they have greatly surpassed 
them in instrumental music. It is certain 
that, at the beginning of the seventeenth 
century, the music of Germany was greatly 
inferior to that of Italy; and it was not till 
the end of this century that the Germans began 
to evince high and successful talent for the art. 
We are not acquainted with any of the earlier 
music of the German church — similar in cha- 
racter, we mean, to that produced by the school 
of Palestrina in Italy ; but in later times the 
writings for that church, by Graun, Haydn, and 
Mozart, have become highly popular. In the 
madrigal style we believe they exhibit no 
specimens, which is the more remarkable, from 
the circumstance of the German school having 
been considered by some to have been of as 
early an origin as the Flemish. The oratorios 
possess the greatest beauties: we need only 
name the Passions Musik, by Bach ; the Messiah 
and Israel in Egypt, by Handel ; the Creation , by 
Haydn ; and Elijah, by Mendelssohn. Though 
not so old as that of Italy, the German theatre 
is nevertheless of early origin ; but until Keyser 
appeared to compose for the theatre at Ham- 
burg, about the end of the seventeenth century, 
it was without celebrity. During the whole of 
the last century, the German, composers bred 
in the Neapolitan school carried their style 
into Germany, where it became the model of 
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th ' country. John Adolphus Hasse had the 
principal share in the transference of this 
style, which, improved by Graun, Neumann, 
Gluck, and carried still further by Haydn and 
Mozart, has travelled back to Italy, to shine in 
Rossini and others, though Meyerbeer, a Ger- 
man, stands in the highest rank among mo- 
dern opera writers. Gluck, though by birth 
a German, belongs properly to France ; for, 
strange to say, he was not properly appreciated 
by his own countrymen, though in later years 
they found out their error, and acknowledge it 
still by the rapture with which his works are 
now received. Germany derives its greatest 
reputation from the success with which it has 
cultivated instrumental music, particularly the 
grand symphony, in which the science and 
art of music put forth their highest powers. 
Haydn, Mozart, Beethoven, Mendelssohn, 
and Spohr are the greatest writers of this 
high style of composition, as well as of 
other allied forms of instrumental music, 
as the quartett and quintett, the concerto, 
&c. In harpsichord and pianoforte music, it 
may be safely said they have surpassed all 
other nations ; for it would be difficult to find 
names in that respect of equal reputation with 
those of T . S. Bach, of Handel, Mozart, Diissek, 
Cramer, ul a host of others, culminating in 
the giant Beethoven. The music of wind in- 
struments seems to belong almost exclusively 
to Germany : their organists are excellent, and 
their orchestras well regulated. In musical 
literature they are superior to every other 
nation : witness the works of Fux, Matheson, 
Marpurg, Kirberger, E. Bach, Albrechtsberger, 
Forkel, Koch, ana a host of others, most of them 
of the eighteenth century. In the present day, it 
is by no means surprising that the success of 
the Germans should be so extraordinary, seeing 
that there is no school for the education of 
youth in the country at which music is not 
taught and cultivated, even down to those 
where children receive gratuitous instruction.- 
Flemish Music . — The Flemish have been 
frequently confounded with French musicians ; 
so that it is rather difficult to separate, at 
times, the one from the* other. Louis Guicci- 
ardini (Descrizione di tutti i Paesi Bassi , pub- 
lished 1556) gives a list of all the musid&ns 
born in the Low Countries, and at that time 
dispersed in different parts of Europe, which 
robs the French catalogue of some of its most 
distinguished names. From the fifteenth cen- 
tury Flanders, from its commerce, wealth, 
and superfluous riches, was enabled to patronise 
the fine arts, especially in the times of Charles 
V. and Francis I. These monarchs, who lived 
less in their own capitals than elsewhere, seem 
to have carried the arts with them wherever 
they went ; and when we recollect their fre- 
quent sojourns at Brussels, Antwerp, and 
other cities of Flanders, we are not surprised 
at the number of excellent musicians that 
Flanders produced. John Tinctor flourished 
about 1474 : he was a native of Flanders, and 
'maestro di capella to Ferdinand of Arragon, 
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king of Sicily and Naples. He is the earii 'st 
theoretician whose name has reached us. Soon 
after, or contemporary with him, was John 
Okenheim, the first composer of music in parts. 
From the fragments which have been preserved 
by Glareanus, he appears to have been a, 
learned writer, whose works seem more calcu- 
lated to please the eye than the ear ; and from 
the authors of the following century who notice 
him, we learn that he was the writer of a xnotett 
in thirty-six parts. Josquin des Prfes, or, as 
the Italians call him, Josquino del Prato, was 
Okenheim’ s most celebrated scholar. The laws 
and difficulties of canon, fugue, augmentation, 
diminution, inversion, and other practices of 
church music, were by him observed and over- 
come in the most felicitous manner ; and he has 
•by some been dignified with the title of father 
of modern harmony, inasmuch as hi* era is 
nearly a century before that of Palestrina, 
Orlando, di Lasso, &c. It is proper to state 
that Guicciardini claims Josquin as an Italian ; 
and, at least, there can be no doubt that he was 
educated in Italy, inasmuch as ho was a singer 
in the chapel of Sextus IY. His compositions 
were extremely numerous, and as often exe- 
cuted in the beginning of the sixteenth century 
as those of Handel were in England fifty or 
sixty years ago. His death took place at 
Brussels ; and his monument is still to be seen 
in the church of St. Gudule. Hobrect, or 
Obrect, was a good composer of this period, 
and adds to his talent the honour of having 
been selected by Erasmus to instruct him in 
the principles of his art. We must pass shortly 
over the names of Pierre de la Rue, or Petrus 
Platen si a, as he was sometimes called, Jean 
Mouton, Yerdelot., Nicolas -Gambert, maestro 
di capella of Charles V., Jacques de Wert, 
Pevemage, Lupi, Waelrent or Wraelrent, Yer- 
donk, Arkadelt, and others, many of whom are 
still known to the musical antiquary by their 
madrigal compositions, though they were called 
only songs for parts in Flanders. Between 
1544 ani 1555 more than twenty collections 
of these chansons or madrigals were published 
at Antwerp and Louvain, by Tylman, Susaro, 
and Pierre Phalaipe, who were themselves good 
composers ; as were, in the same century, the 
publishers Rhau at Wittenberg, Gardano and 
Scotto at Yenice, Ballard in France, and Tallis 
and Bird in England. After Clemens (non 
papa), an elegant and exquisite, though not 
voluminous writer, and Cypriano Rore, a pupil 
of Adrian Willaert, must be recorded the name 
of Orlando di Lasso, one of the most diligent 
and celebrated writers of the sixteenth century. 

I He was born at Mona in 1520, and died at 
Munich in 1593 living to a great age, the 
number of his works exceeds those even of 
Palestrina. Fifty collections of his different 
works are still extant, consisting of masses, 
motetts, passions, psalms, and songs or ma- 
drigals, printed in Italy, Germany, Fiance, and 
the Low Countries. Such was his reputation, 
that the following verse was written for his 
epitaph : — 
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Hio ill* Orlondus Lssmm qul rocroefc oibem. work of this period, by Clement Jaunequin, 

Gmgueni speaking of Cypriano Bore and entitled La Bataillr , ou Dlfaite dee Suieses a la 
Orlando di Lasso, says, 4 These two Flemings, Joumee de Marignan , in which imitations of 
having passed the greater portion of their lives the sounds of battle occur. He published 
in the courts of princes, had acquired a lighter a collection in 1544, called Invention* Mu- 
style, and* a species of melody more appro- tioales a quatre et cinq Parti**. The masters 
priate to secular music, than that of Palestrina, about this period were Didier Lupi, Guillaume 
who, residing at Rome, and writing principally Belleu, Philibert Jambe-de-fer, Sauteme, and 
Cor the church, exhibits in all his productions a Noe Fuignent. It is remarkable that some, 
gravity belonging to the species.’ And again, of the worst tyrants have been great patrons 
'They were two masters of harmony ; and, the of music and its professors ; to Nero and our 
church excepted, they prepared the colours and Henry VIII. may be added, for France, Ck rles 
set the palettes of musicians with many new IX. At the end of the sixteenth century were 
tints of harmony and modulation, which were some minor artists, such as Jean de Gastre, Louis 
exceedingly serviceable to those who came Bisson, Nicholas Duchemin, Francois Roussel, 
after them/ These were the first masters Jean Peroin, and others, who have left collec- 
who ventured upon chromatic passages, and tions of madrigals. Francois Eustache de 
upon accidental flats and sharps. From the Caurroy, bom in 1549, called by bis contem- 
epoch of, these men, Flanders ceased to have a poraries le prince de* profe**cur* de musique , 
school of music especially belonging to itself. was maestro di capella to Charles IX., Henry 
French Music. — Hub&ld de St. Amand and III,, and Henry IV., and enjoyed considerable 
Elides de Cluni have been named by the French reputation ; his works, however, are little 
writers as having preceded Guido m the know- above mediocrity. Jacques Mauduit nvh a 
ledge of the scale; but, without venturing to similar instance of mediocrity rising into 
decide between the claimants, it may be safely celebrity. He composed the requiem for 
said that France, as respects the art and science the funeral of the celebrated Ronsard, which 
of music, was much advanced at a very early was afterwards performed at that of Henry 
period, and that the country certainly boasted IV., whose reign was too Bhort to allow the 
of many church musicians between the eighth arts of peace to make much progress in 
and eleventh centuries; for besides the two France. His son, who came to the throne 
already named, we have Remi, a monk of St. at the early age of six years, was a great 
Germain d’Auxerre, Gerbert le Scholastique, friend to music, and appears to have kept 
and others whose knowledge is well authen- up what might be called a considerable band 
ticated. In the fourteenth century Philippe for that period. During the reign of Louis 
e Vitry, archbishop of Meaux, applied himself XIII., Jean Baptiste Boesset wrote several 
to music and poetry with considerable success, part songs, as they were called. About the 
A manuscript preserved in the Vatican proves middle of the seventeenth century, Michael 
him to have been well informed upon counter- Lambert, who died in 1696, appears to have 
point, as far as it was then known and prac- attracted many scholars by his skill in com- 
tised ; he not only applied himself to church position. Dramatic music was introduced into 
music, but wrote motetts; bnfc these are lost, France about 1645. In 1660, at the celebra- 
and perhaps would, if we bad them, be dif- tion of the marriage of Louis XIV., the opera 
ficult to decipher. Belonging to this century, of Ere ole Amanti was produced, and the foun- 
also, we have, by the assiduity of the Abb6 dation of the French opera was thus laid, 
le Boeuf, the account of a manuscript by At this period Lulli, of Florentine birth, had 
Guillaume de Machau. This MS. consists of been patronised by the chevalier de Guise, 
two volumes of French and Latin poems, and through whose offices he was put under the 
a great number of lays , virelays, ballades , and best masters of the time. Till the year 1686, 
rondeaux, all set to music ; some for a single in which his last opera was brought out, he 
voice, others in three and four parts — triplum, seems to have been the idol of the court, anil 
tenor, contra-tenor, and a part without title, to have been considered in France the ne plus 
In the second volume is an entire mass, ultra of composers. Compared, however, with 
including the Credo , in four parts, which if the Italian opera of the same epoch, hfe com- 
is believed was sung at the coronation of positions are not far behind, though it was a 
Charles V. in 1364. misfortune for the country that, for so long a 

During the fifteenth and sixteenth centuries, period, everything'which was not an imi tation 
the art made but little progress in France, of the style of Lulli was considered an inferior 
Under Francis I. musicians in France were much production. Instrumental music made but 
less numerous than in Italy, Germany, England, little progress in the seventeenth century, 
and the Low Countries. The works of Claude The most distinguished organists were, the 
de Jeune, who probably ought to be placed three Boumonvilles, and the three Couperins ; 
with the Flemisn school, and of Orlando di Charboni&res, who died in 1670; Dumpnt, a 
Lasso, seem to have been admired and per- good composer of church music, who first in- 
formed at this period in the country in which troduoed violin accompaniments into France; 
Josquin was also a favourite. The dearth of the Abb4 de la Barre ; and, lastly, Lalan de, 
writers on the science at this period is no less the most celebrated French composer of eccle- 
remarkable. There is, however, one singular siastical music, at the end of the seventeenth 
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and beginning of the eighteenth century. 
Rameau, born at Dijon in 1683, was destined to 
rouse the French nation, which seemed to have 
slept since their loss of Lulli. In the space of 
twenty-seven years after 1733 ho produced 
twenty-two operas, and became so great a 
favourite with the people that it was dangerous 
to- criticise his works. The time has, however, 
passed in which his operas would bo listened 
to ; and but for his theoretical works, the only 
solid base of his glory, he Mould long since 
have been forgotten. Ilamcau died in 1767. 
His school lasted till about 1775, though since 
1750 the comic opera has been on the Italian 
model. Under this, with Dauvergne, Le Horde, 
Floqm-t, J. J. Rousseau, Duni, and Philidor, 
French melody has regenerated ; and Mon- 
signy, Gossec, and G retry completed its im- 
provements. The reform thus effected prepared 
the French for the reception of the Ip hi genie of 
Gluck, in 1774, at which time he had Piccini 
and Lucehini for rivals. These musicians have 
been succeeded by a school which comprises the 
names of Berton, JVIohul, Boildieu, Krcutzer, 
and others ; and among the Italians who 
joined their ranks are found those of Cheru- 
bini, Spontini, and Winter. In instrumental 
composition the French have not been so ori- 
ginal, though latterly they have considerably 
advanced, and the names of Auber and Berlioz 
Mill at once occur to the reader as great in this 
department. France is considered deficient in 
musical literature, and does not attend to its 
cultivation with the ardour of the Italians and 
Germans. Their Conservatoire , however, is an 
establishment likely to do honour to the na- 
tion ; and the Mork of Choron, entitled Prin- 
cipe* de Composition dcs flcolcs iV lialie, is alone 
sufficient to redeem the French from the accu- 
sation of wanting musical literature. 

English Music. — We are not acquainted with 
writers in this country of earlier date than 
those of Italy ; hut, for the honour of tliis 
country (however much M r e may have been 
behind Italy in the restoration of other arts^), 
in that of music we were formerly quite on 
a par M'ilh the Continent; and it is singular 
that in later years mg should have lost, and 
perhaps deservedly, our character among other 
nations. It is certain that England can 
boast masses in four, five, and six parts, 
written by natives, as ancient as those of the 
Italians themselves; wc have also secular 
music iu tu'o and three parts, and in good 
counterpoint, in the latter part of the fifteenth 
and beginning of the sixteenth century, about 
which period the names of William of New- 
ark, Sherynghum, Turges, Tudor, Banester, 
Browne, and others, are familiar to the Eng- 
lish musician. The first named was one of the 
musicians of Henry VI. ; and the compositions 
of Tudor are known from Trineo Henry’s 
{Henry VIII.) music-book. Henry VIII. is 
known as a composer, from a beautiful an- 
them in Boyce’s collection of cathedral music ; 
and his patronage of Christopher Tye, the 
composer of Laudate Nomen Domini , a motett 
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frequently sung at madrigal meetings in the 
present day, showa that good mus*c was then 
esteemed as it ought to be. Marbeck, in 1550 , 
published, the whole of the reformed cathedral 
service to musical nok-s, and for his exertions 
as a reformer M r as nearly being brought to 
the stake. During the reign of Elizabeth 
the talents displayed by our countrymen ap- 
pear to have been surpassed in no other coun- 
try, and music here was then indeed in its 
palmy state. Tallis. Bird, Morlcy, Dowland, 
and Bull, were the principal composers of the 
reign : Elizabeth herself must have been no 
mean performer, if she was able to play the 
pieces in her virginal book. Though it does 
not appear that James I. took much delight 
in music, it nevertheless continued to prosper 
during his sway ; indeed, the compositions of 
Gibbons were, as pieces of church music, 
perhaps never surpassed in any age or nation : 
neither are his secular pieces of inferior cha- 
racter. This reign as well as tho preceding 
was fruitful in madrigal writers as well as 
composers for the church ; among the former 
were Michael and Thomas Este, Bateson, 
Ward, Litchfield, Pilkington, Wilbye, Bennett, 
Farmer, Ford, and others ; and among the last 
Tomkins, Elway Bevin, and Dr. Nathaniel 
Gyles. In the timo of Charles I. instru- 
mental music was coming into vogue: the 
monarch was a pupil of Cooper (who was 
Mont to be called Coperario), and used to 
practise the viol-di-gamba. lie had a band 
of performers, eighteen of whom are known, 
including Nicholas Lani£re, the master of it. 
The most celebrated musicians of this reign 
were Dr. Wilson, William and Hemy Lawes, 
and Dr. Child, mJio died in 1697, aged ninety, 
after having been organist of St. George’s 
chapel, Windsor, during the extraordinary 
period of sixty-five years. So intent was 
Charles upon advancing music, that he granted 
a charter to the most eminent musicians of 
that day, Mith many great privileges. The 
art had been sinking for some years, but its 
fall was accelerated by the suppression of the 
cathedral service in 1643 ; and the only per- 
sons of M’hom we hear during the time of 
Cromwell Mere William and Henry Lawes. 
Though these men were favourites of Milton, 
and the subject of some of bis verses, they 
M ere sadly inferior to Tallis, Bird, and Gib- 
bons. During the interregnum the musical 
flame M T as chiefly fed at Oxford; but even 
there, from the year 1616, in which the king 
was forced to leave the city, after the battle of 
Nasebv, until 1656, it was nearly extinguished. 
At tlieRestoration it appeared again to flourish : 
Child, Christopher Gibbons, Rogers, and Wil- 
son, were made doctors of music at Oxford; 
the choirs again obtained good masters ; and 
the organs, which had been destroyed by 
the rage of the Puritans, were again set 
up, though with difficulty from the scanty 
supply of organ-builders. Among the mu- 
sicians Mho Mere attached to the court of 
Charles II. was Henry Purcell, of whom Dr. 
RE 
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Burney says, that he, 4 daring a short life, and nearly all wind instruments, and consisted of 
in an ago almost barbarous for eveir species of the trumpet, the flute, the cymbal, and several 
music but that of the church, manifested more others. Till the time of Mathias Corvin it 
original genius than any musician, under sirai- was in a state of mediocrity. Under Ladislas 
lar circumstances, that any enquiries into the and Louis II. music was cultivated with great 
history of the art have yet discovered in any care ; their national songs were, however, their 
part of Europe.' This truly great man died only vocal music till the time of Stephen, king of 
Nov. 21, 1695, in the thirty-seventh year of his Hungary, when the ecclesiastical chant appears 
age ; his principal contemporaries were Dr. to have been introduced. From a diploma of* 
Blow, his master, Pelham Humphreys, and Bela III., a.d. 1192, that prince, it appears, 
John Weldon. After Purcell’s death, some sent an envoy to Paris to be instructed in 
skilful men appeared as amateurs in the ser- melody ; being induced to do so, perhaps, by 
vice of the church ; namely, Doctors Holder, his second wife Margaret, who was daughter 
Aldrich, and Creyghton ; among the professors of Louis VH. of France, 
were Jeremiah Clarke, Gold win, and Doctors Theory and Practice of Music. — Music is 
Croft, Green, Boyce, and Nares. Croft of all both an art and a science. Its study com- 
these waa undoubtedly the greatest ; he, like prises three distinct branches : namely — 
Purcell, was a disciple of Blow: always ele- 1 . The science of acoustics , treating of the 
gant and simple in his strains, frequently grand philosophical nature of musical sounds, and of 
and masterly, he has not left a composition their relations to each other, 
that does not exhibit great learning. His 2. Musical composition, which is of itself both 
death occurred in 1727, m the fiftieth year of an art and a science. This is what is usually 
his ago. Dr. Boyce occupied the void which understood by the theory of music. And, 

Croft s death had created ; he was a good 3. The art of performing music, either with 
musician, always pleasing, but rarely grand the voice or on instruments. This is entirely 
in his compositions. His contemporary, Jona- of a practical nature. 

than Battishill, wrote some fine compositions The last of these can properly be studied 
for the church, and prepared the way in glee only by personal application under the di- 
writing for a race of English musicians who rection of a teacher, and therefore it is out 
are an hdnour to their country. The reader of our province to notice it here, further than 
will recognise the truth of this assertion when to say that the performance of music requires 
he glances at the names of Alcock, Arne, a knowledge of composition, so far as to under- 
Attwood, W. Beale, Callcott, Dr. Cooke, stand perfectly the intentions of the composer ; 
Robert Cooke, Crotch, Danby, James Elliott, while a still further acquaintance with theory 
Harington, Horsley, Thomas Linley, the earl is highly advantageous in promoting the in- 
of Mornington, Shield, Stafford Smith, Spof- tellectual character of the singing or playing, 
forth, the Wesleys, &c. In dramatic and On the science of Acoustics, also, which is 
symphony writing, we regret to say, England both elaborate and profound, our remarks here 
is still in her infancy, though Stemdale must be necessarily few. Musical sounds are 
Bennett, Macfarren, and Balfe are well-known produced by vibrations of the air, which may 
names in these branches of the art. either be generated in the air itself, as by 

Chinese Music. — The Chinese have had a a flute or organ pipe, or transmitted to it by 
system of music from a most remote period, some vibrating body, as the reed of a ela- 
and in itB scale it seems to have more resem- rionet, or a pianoforte or violin string. These 
blance to the Grecian than any other to which vibrations may be counted, by certain philo- 
it could be compared. From the time, it is said, sophical means: and it is found that as they 
of Yao and Chun, which their chronology would are quicker or slower, i.e. as there are more 
cany back two-and-twenty centuries before or fewer of them in a given time, the note 
Christ, they have had what they call eight sounds to us more acute or more grave ; so that 
species of sounds : 1st. The sound of dried a certain note always corresponds to a certain 
skins, such as drums ; 2nd. The sound ema- number of vibrations per second. The position 
Bating from stone, called king ; 3rd. That of of a note in the scale of acuteness and gravity 
metal, as bells ; 4th. That of baked earth, is called its pitch, and it follows that a higher 
called hiven ; 5th. That from silk, called kin pitch involves a greater velocity of vibration, 
and che ; 6th. That from wood, called ya and and vice versl It might be supposed that a 
tihou ; 7th. That from bamboo, such as flutes, general consent of musicians would have esta- 
called koan ; 8th. That from the gourd, called blished a uniform pitch, by which any certain 
cheng. Their scale consists of fourteen notes, note might be positively defined, so as to give 
of which the seven middle notes correspond the notes of music a positive and definite 
to our g' ut from /upwards. They seem un- position ; but unfortunately this is not so ; and 
acquau * «. with harmony. consequently it is impossible to do more than 

HtCTlu arian Music . — About the ninth cen- define them approximately. The note called 
tiny the Hungarians left Asia to settle in middle C on the pianoforte, and marked thus 
Europe, when they conquered the country that 

bean their name. Like all the Asiatics, they thus : , or thus 

were attached to music, and at first, doubtless, 

used only Asiatic instruments : these were usually assumed, in theoretical works, to cor- 
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respond to 512 single vibrations per secotul ; j 
and this was till late years the pitch adopted ; 
in practice, but modern custom has made it a 
little higher; the C now established in France 
has 622 vibrations, and in England and Ger- 
many 528 vibrations per second. 

When two notes are sounded together, it is 
found that their effect on the ear has a remark- 
able relation to the proportion between their 
respective velocities of vibration ; and this 
principle gives rise to the acoustic doctrine of 
intervals, which may be briefly stated as follows. 
If the numbers of Vibrations of two notes in a 
given time be as 1 : 2, the second note will be 
of the same name as the first, but an octave 
higher; bo that the interval of the octave is 
expressed by the vibrational relation 1:2. If 
the respective numbers of vibrations are as 
2 : 3, the second note will be a perfect fifth 
higher than the first, i. e. the interval of the 
fifth corresponds to the acoustical relation of 
2 : 3, and so on. 


Acoustical 'Relations of Musical Intervals . 


Note. 

Interval* from 
the Lowed 
Note 

Ratio of 
Vibration* « 1th 
those of the 
lowest Note 

Single j 
Vibro- 1 

lion* per' 
Second 

C 

|§ 

Octave 

1 : 2 

1056 

B . 


Major 7th 

8 : 15 

990 

Bb 


Minor 7th 

5 : 9 

950 

A . 


Major Gth 

5 :5 

880 

Ab 


Minor Gth 

6 : 8 

845 

G . 


Fifth . . 

2 : 3 

792 

FS 


Tritone . 

18 : 25 

733 

F . 


Fourth . 

3:4 

704 

£ . 


Major 3rd 

4 : 5 

660 

Bb 


Minor 8rd 

5 : 6 

634 

D . 


Major 2nd 

8 : 9 

594 

Db 

r\ 

Minor 2nd 

15 : 16 

563 

(Middle)^ 

f — 

Unison . 

1 : 1 

528 


The above table will show these relations for 
all the principal intervals in the scale. 


It thus appears that there is 6omo curious 
analogy between an agreeable effect on the 
car and a simplicity of proportion in the 
number of vibrations, those intervals which 
have the simplest ratios being naturally the 
most perfectly harmonious, while in propor- 
tion as the complexity of the ratio increases, 
the effect of the combination V .comes more 
discordant. 

When musical sounds are produced by 
Btretched strings, it is found that if the 
weight and the tension of the string remain 
the same, the number of vibrations will ho 
inversely in proportion to the length of the 
vibrating portion ; so that a string half the 
length of another will give double the number 
of vibrations in a given time, and will there- 
fore sound an octave higher. And it follows 
that all tho ratios we have given, as to the 
number of vibrations, will apply reciprocally 
to tho length of strings producing the notes 
referred to; i.e. the ratio of length of two 
strings to produce a note and its fifth will he 
as 3 : 2 respectively, and so on. 

We cannot follow this subject further, but 
must refer for more ample information to books 
on Acoustics, of which Chladiji’s Akustik $nd 
Helmholtz’s Lehre von den Tonempfindungen 
are the most renowned. 

Wo now come to treat, somewhat more at 
length, of the second division of the subject, 
namely, Musical Composition ; which compre- 
hends, first, the explanation of the peculiar 
symbols used, or what may be called the 
language in which music is expressed; and 
secondly, the rules usually laid down in order 
to produce grammatical and effective musical 
composition. 

All musical ideas are expressed by means 
of notes on a staff, i.e. five equidistant hori- 
zontal lines, on or between which the notes are 
placed. The gamut is a table whereon these 
notes are placed ; and their relative situations 
as to acuteness or gravity of tone are ascertained 
by clefs. The names of the notes, as originally 
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laid down by Guido d’ Arezzo, were «/, re, mi, lively. This, which is called the diatonic Male, 
fa, sol, la, the lowest of these being the gumma lias between its notes 8 even intervals, of which 
of tha scale. He hud only six notes in his those between c and d, d and e,f and g,g and a, 
scale, which he repeated in different keys, so and a and b are equal, and are called tones or 
that some notes, really the same, had different whole tones ; whilst those between e and f, and b 


names, according to the key to which they were 
considered to belong. Modern musicians, abo- 


and c, are semitones. To enquire how nature 
has implanted on the ear dissatisfaction from 


lishing this distinction, have added a seventh | any other position of these semitones in the 
note to complete the octavo, and have used as scale of the octave, is not the object of this 
equivalents the first seven letters of (he alpha- treatise. That it is so is certain ; and the* 
bet. The diagram given in the preceding page most careless whistler could not alter the 
will exhibit a comparison between the ancient scale without exertion. Tljc scale is also di- 
and modern modes. I vided into two tetr "chords, from c to / and 

From this diagram it will be seen that the bass J from g to c : each of these consists of two tones 
clef, also called the F clef, makes the notes on ( and a semitone. All melody or air, which is 
the line between the dots — * ■ £5*- F, whence . an artful succession of tones, depends on a 
reckoning is made upwards or downwards ; that | right perception of the places of the semitones. 


the tenor or C clef makes all the notes on the line j 
between tho cross or horizontal bars C ; 


By the particular form of a note, its duration, 
! or the length of time during which it is to be 
held on, is known. There are nine of these 


and that the treble or G clef makes all the j ^ A 1 v . . 

note* on the line round which the character 1 fo P, n9 ’ * h,< * are . exh,blted ,n the sub J omed 


turns G ; and it is to bo observed 

that these several clefs may be put on any 
lines of the staff notes, which then take the 
name F, C, or G, as the case may be. Thus, 

% 



The socoud, fourth, and seventh of these, 
however, are now no longer used. The first is 
used for the bass voice and all bass instru- 
ments ; the third for the soprano voice ; the 
fifth for the alto voice and the viola ; the sixth 
for the tenor voice ; the eighth for the violin and 
other treble instruments. The eighth and first 
are used for the pianoforte. The eighth is also 
now used for treble voices. 

One of the most important ends gained by 
the use of these clefs is ilie avoidance of notes 
running off the staff, which they otherwise 
would do, and what are called ledger lines 


would be wanted ; thus, 


where tho lodger lines are those upon which 
tho notes out of the staff are placed. The 
lines of a staff are reckoned upwards ; thus 
the lowest line is called the first, the lowest 
but one the second, and so on. In the 
pianoforte the C nearest the middle of the 
instrument is the note of the tenor or C clef ; 
tho G above it to the right is the treble or G 
clef ; and the F below it to the left is the F or 
bass clef note. 

When to the seven primary notes (see dia- 
gram) another is added above, the arrange- 
ment is called an octave ; thus, 

"f e/5 * * * ' 

After which if more he added, either upwards 
or downwards, it will be but a return to similar 
notes either moro acute or more grave in pitch ; 
that is, an octave above or below them respec- 
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The largo 

. |~ | equal to two long* . 


The long 

. j 1 = two breve* 

. 1=1 M 

The Lrcve 

f— j = two «etm breves 

. © © 

Tho semibreve 

q = two minima . 

>c n 

• ll 

■ 

The minim . 

Cj = two crotchet* . 

The crotchet . 

p s= two quavers . 

a = two semiquavers 

The quaier . 

The semiquaver . 

# as two demliemlquaveri £ £ 

The demiaemiquaver 

• I 

ft 


table ; the first three are now rarely used, 
though in old ecclesiastical music they are 
constantly met with. 


The notes with hooks appended to their 
tails are frequently grouped together; this 
does not alter their value, but it assists the 
eye in reading off the proportions of the notes. 

if 


Thu*, stf flTaj? 

Detached Grouped Detached Grouped 
a dot be added to tho right hand of any 

note, thus , it increases its duration 

exactly one-half. The duration of a note is 
measured by the musician from habit, and is re- 
gulated by beating time ; that is, by the eleva- 
tion and depression of the hand or foot quicker 
or slower according to the nature of the music 
performed. A musical piece is divided into 
measures, which are equal portions of time ; and 
the vertical lines which so divide it are called 
bars ; single lines taking merely that name, and 
the two thick ones at the end of a strain double 


bars, thus, 


Every measure must contain a certain num- 
ber of notes according to the time marked at the 
beginning of the movement; and that time is of 
two sorts — common time and triple time — in 
which two all others originate. Common timo 
is that which has an even number of> beats in 
each bar, as two, four, or eight. Those common 
times in which a semibreve is the measure are 
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marked by a C after the clef at the beginning of 
the htalf; thus, When the C lias a 


bar through it, thus, 


it denotes a 


it will immediately bo smi that the alteration 
of the accent entirely changes 


(Ab cfinngeil in accent.) 




quicker measure, to he beaten in minims, 
whereas the simple C time is usually beaten 
in crotchets. It is called alia breve. The othe r 

characters of common time are _&■! 

signifying that there are two crotchets, six qua- 1 
vers, or twelve quavers, in the bar, of which | 
4 and 8 (the denominators respectively) make ! 
a semibreve. Tho first and second of these j 
have two, and the third four beats in a bar. ( 
Triple time is so called from the bars being 
divisible into three parts: it is beat with the 
hand down at the beginning of the bar, raised 
a little in the middle, and quite up at the close | 
of it. In this time also the denominator of the 
figures placod at the beginning of the staff is a 
fraction of a semibreve ; thus, if 2 be the de- 
nominator, the measure is a minim, because 
two minims make a semibreve ; if 4, the 
measure is a crotchet; and so on. Hence 

*-5 ■ signifies three minims in a bar ; 


3 ^ 


the character of the air. An abnormal accent 
is often laid on some notes of the bar which 
are usually unaccented ; this is called emphasis, 
and its employment with skill and tusto con- 
tributes much to the beauty and originality of 
the piece. When the last note of a bar (as in 
the last bar of the lower example) is connected 
with the first of the following bar, so aB to 
make only one note of both, it is called syn- 
copation. This is also sometimes used in the 
middle of a measure. 

A rest is a pause or interval inserted when 
silence is required in tho part to which it 
is written, which silence is to bo preserved 
during the time denoted by tho species of rest 
used. The following are the rests used : 


Semibreve Alimm 


three crotchets ; 


; three quavers. So again 


with multiples of 3 for the numerator, as ■ 


nine quavers, 


nine semiquavers. 


It is 


easy to recollect that the denominator of the frac- 
tion always expresses the division of the semi- 
breve, and the numerator the number of these 
divisions in a bar ; but the sense of the music 
must also l>e consulted, for though, for ex- 
ample, j and | are arithmetically the same 
fractions, the first is triple, and tho second 
common, time. 

There is a certain stress laid on Borne part or 
parts of every bar, which is called accent ; hence 
each bar or measure is divided into accented and 
unaccented pnrts : the accented are tb o principal, 
and those on which the pathos and spirit mainly 
depend. The beginning and the middle or the 
beginning of the first half of tho b'tr and the be- 
ginning of the latter half, in common time, and 
the beginning or first of three notes in triple 
time, are universally accented parts of tho mea- 
sure ; so the first and third crotchet of tho bar 
are on the accented part of the measure in com- 
mon time. In triple time, where the notes, as 
we have explained, go by threes, the note in the 
middle is unaccented, and the first and last 
accented ; the accent, however, on the first is 
so preponderant, that the last is almost ac- 
counted as though it had none. It is on ac- 
count of accent that it is frequently necessary 
to begin a movement with only part of a measure. 
Thus in the Welsh tune Griffith ap Cwnan — 

(As written.) 


Crotchet Quaver Semiquaver Deini&emiquaver 

In modern music it is necessary that to 
should use other sounds in the octave besides 
those of the simple diatonic scale ; and an 
expedient is therefore wanted by which tho 
places of the diatonic notes may be raised 
or depressed the value of a semitone. The 
former, that is raising them, is effected by 
placing sharps before them,, thus g ; and the 
j latter by means of flats, thus b • If we want 
to restore any note that has been thus treated 
to its original place, it is effected by means of 
a natural, thus t| . Two other characters are 
i also used — the double sharp, thus X , which 
raises a note two semitones ; and the double 
' flat b b , which equally depresses it. Upon 
| keyed instruments, such as the pianoforte and 
| organ, the sharps and flats are represented 
1 by the short black keys, and there is no dis- 
■ ti notion between I)g and Eb, and such want 
of distinction is an imperfection in the in- 
strument ; for there is not a strict mathematical 
equality between the semitones of the diatonic 
seal e. A number of these flats and sharps placed 
at the beginning of a staff affects all the notes 
of the line or space on which they are placed, 
and are termed the signature, if, in addition 
to these, in the course of a movement any 
others occur, they are termed accidental, and 
only affect the notes which they immediately 
precede, and any repetitions oi them in the 
same bar ; but if in the same bar any note, 
after having been accidentally raised, on being 
repeated is preceded by a natural, such natural 
restores it to its original place. 

The ornaments ot musical melody are called 
graces ; of these the principal are the appo- 
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gintnra, tho shake, tho turn, ami the beat ; 
with the mordente, heat, slide, and spring 
jMonli.ir to the Gormans; those of musical 
harmony are the arpeggio, the tremantlo , &c. 
The appogiuturu, which always occurs on the 
accented part of the measure, is a small note 
placed before a large one of longer duration, 
which it usually deprives of half its value ; 


thus, 




, wherein the 


small notes are appogiaturas. Occasionally, 
the nppogiatura is of less duration than above 
slated. The shako is a quick alternate repeti- 
tion of a note with the note above it, the mark 
tr being placed on the lower, and the upper 
one not expressed ; thus, 

Jfl 


, performed j 


"When there is a series of ascending or 
descending shakes, the Italians call it una 
catena di trilli. What the Germans call the 
parsing shake is thus marked over the 

Dole where it is intended, thus tlfcf 


formed . 


The mordente of the 


Italian ^oliool is used in a similar way ; thus 
, performed 

turn •*inplo\H the note above and that below 


in the following way, 


, performed 


The inverted turn, thus marked 


y , .urns from the note below that marked 
iiiilt.nl of above it. Turns on dotted notes 
are vi ry frequently used; they are writ- 


ten as follows, 



, performed 


i~| . The beat is 

the reverse of the shako without the turn, and 
is generally made at tho distance of the semi- 
tone below’ ; hence all tile natural notes, except 
C and l r , require tho note below them to be 
accidentally sharpened for tht beat ; thus, 

lA/ v*/ 



performed • The 

half-beat is most frequently used in the bass, 
and is very similar to the acciacatura of the 
Italians. The inferior note is struck only 
once, and at the same time with the principal 

note; but is immediately quitted, as 

The Italians use the degree above. The Ger- 
man mordente is a beat commencing with the 
614 


note itself, and is either long or short; thus, 
This differs from 


(long) (short) 

the mordente already described by being made 
with tho next degree below. The Italians 
use the degree above. The German beat* 
consists of two small notes, forming a skip, 
descending one degree upon the principal 


note ; written thus qp 


m» P er - 


formed jH 


Naumberger calls 


this grace a double appogiatura. The German 
slide consists of two small notes, which move 
by degrees ; written thus, 


performed 



The German 


spring, like the Italian mordente, consists of 
two small notes, sounded distinctly ; thus 




performed 




It is the 


practice of the composer to mark, where neces- 
sary, the occasional alteration of these graces 
by sharps, flats, or naturals. The graces that 
belong to harmony are, the tremolo , or reitera- 
tion of one note of a chord ; the tremando, or 
general trembling of the whole chord ; and the 
arpeggio, which is an imitation of the harp, the 
notes of the chord being struck in quick and 
repeated succession. 

The following characters are also used in 
Music: The pause er, which, placed over a 
note, signifies that a long continuance of the 
sound is to be made on that part of the 
measure, and is equally effective when placed 
over a rest; tho repeat Jg, which is a sign 
placed to show where the performer must 
return to repeat the passage — lie Italians call 
it il segno ; the direct W, placed at tho end of 
the staff on the line or 9pace which the follow- 
ing note will occupy. The dots which are 
found in tho inner side of bars show that the 
measures or bars included by them are to be 

repeated ; thus, 


shows that 


these two bars are to be played twice over, the 
same object being sometimes effected by writing 
the word bis over them. 

We have already mentioned the single and 
double bar ; all that we have to add on them 
hi re is, that as every bar or measure contains 
a certain number of notes, so every strain con- 
sists of a certain number of measures, which 
are terminated by the double bar. 

Expression, in music, is indicated by the 
following marks: The tie, which is a convex 




MUSIC 

line overborn concave line under w two notes 
on tlio same line or space, uniting them into one. 

It is also used to express syncopated notes 
w here tlie bar divides them. The slur is a simi- 
lar line, used over notes not on the same lines or 
spaces, showing that such notes are to bo played 
smoothly or legato ; and in vocal muBic it also 
means that all the notes connected by it are to 
bo sung to the same syllable. The dash is a 
small vertical stroke j placed over notes that 
arc to be distinctly marked, or, as it is termed, 
played staccato. Sometimes, instead of this, 
the point is used, though it is mostly employed 
to distinguish those notes from which an inter- 
mediate effect between the slur and dash is 
wanted, yct_ uniting the one and the other; 


thus, ULi 


The other marks of ex- 


=££££=• 
presxion are the crescendo «c, by which the 
sound is to be increased from soft to loud ; the 
diminuendo which is exactly the reverse 
of the last- -the union of these two O in- 
dicating that the part is gradually altered 
iroin soft to loud in the middle, and then to 
holt again; and the rinforzando, for which 
smaller marks of the same sort are used, > or < , 
w Inch increase or diminish the sound so marked. 

In order to save time in writing and copying 
music, the following abbreviations are used : 
A single stroke placed over or under a 
semibreve, or through the stem of a minim 
or crotchet, divides it into quavers, a double 
stroke into semiquavers, ana a triple stroke 

into demi semiquavers ; thus, |~ j j j j . 

Another kind of abbreviation is much used in 
modern music, and is iffected by grouping the 
stems of minims like those of quavers; thus, 


j We have already described, in the first part 
! of this article, how intervals are theoretically 
defined by the ratios of the vibrations of the 
notes producing them, and how they may be 
represented by the comparative lengths of 
j stretched strings ; but it will be as well here 
to add a few words of explanation of a more 
practical nature. It is customary to measure 
intervals from the lower of the two notes, and 
the general name of the interval is determined 
by the number of degrees contained between 
them, reckoning according to the names which 
the notes bear. Thus, from C to D is an inter- 
val of a second, from C to £ a third, from C 
to A a sijth, and so on. But intervals of the 
same general name may have different values, 
and therefore different special names, as the 
limiting notes are severally sharp, flat, or na- 
tural; thus, from C to Db is a minor second, 
from C to DA is a major second, and from 
C to DU an angmintid second, and so on. Re- 
ferring the intervals to the keys of the piano- 
forte, and taking as the unit of measure the 
semitone, i. e. the distance from any one key to 
the next above or below, we have the follow- 
ing values : — 

Name of Interval 
Unison 

Minor second . 
ajor second (this is t 
called a whole tone) 

Minor third 
Major third 
Perfect fourth . 




performed j 


Melody, which will bo perhaps better under- 
stood by the term tunc, is a particular suc- 
cession of sounds in a single part, and is pro- 
duced by the voice or an instrument. The art- 
ful manner ot introducing the notes of different 
lengths, succeeding one another at intervals 
pleasing to the ear, is one of the qualities 
distinguishing the musician ; the other being 
the successful accompaniment of these single 
sounds by others, according to the laws of 
harmony. The laws of harmony may be learnt, 
and so nuiy certain general rules of melody ; 
but the art of producing pleasing melodies is a 
natural gift, which cannot be supplied by any 
kind of education. Melody has two motions — 
cither by degrees or by skips: by the former 
when it moves to the line or space immediately 
above or below it; and by skips when one or 
more degrees are omitted between the preceding 
and following note. The following example shows 


each motion: 


The distance between any two notes is called 
an internal. 


fourth, or tritone . 

Imperfect or diminished \ R 

fifth . . . ./ 6 

Perfect fifth ... 7 

Minor sixth ... 8 

Major sixth ... 9 

Minor seventh . . . 10 

Major seventh . . .11 

Octave . . . .12 


No. of 
Semitones 

Example 

. 0 

C 

1 

C to Db 

!} 2 

C to D 

. 3 

C to Efc 

. 4 

C to E 

. 6 

G toF 

A *L . 

C toFI 


r C 
LotB 
C 
C 

c 

r c 

LorG 

C 

c 


to Gfc 
to F 
to G 
to Ab 
to All 
toBb 
toF 
to B# 
to C 


The above fourteen intervals are given in the 
following synopsis 



V -jy 

Major 6th Minor 7 th 


Major 7th Octare 


By inserting the semitones between these 
intervals, the number which we have above 
stated in each will be easily discovered. There 
are also some other intervals which occur fre- 
quently in modern melodies, and which are 
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called augmented or diminished, as the case j From 


this it appears that the chromatic 


may be ;"*thus, the augmented or superfluous ‘ scale consists of thirteen notes, and it gives 


fifth 


consists of one semitono 


| rise to a distinct species of intervals called 
chromatic. For example, the chromatic sanz- 
I tone is the interval between any note and the 


more ♦>»«» the perfect fifth; the augmented or same depressed by a fiat or raised by a sharp. 

I Also, the extreme sharp second consists of a 
consists of one tono aiK * a c l lromat * c semitone, being com - 
| posed of two degrees. Some chromatic inter- 


extreme sharp sixth 


semitone more than the major sixth; the di- 


vals are exhibited in the subjoined synopsis : 


miuished seventh 






consists of one 


semitone less than the minor seventh ; and so 
on. "When the lower note of any interval is 
placed an octave higher, or the higher note un 
octave lower, it is called inversion. Thus, 



3d 


a 4th 



is converted into a 7th 


o- 


L Q _ . 


| » „ a 6th 


*e- ° 

| 



[ „ » afith 

— — 


By this operation major are converted into 
minor intervals, and the converse ; for in- 
stance, the major third becomes a minor sixth, 
and so on. 

There are three scales occasionally used in 
music: the diatonic, the chromatic , and the 
enharmonic. 

The diatonic is the most simple and natural 
scale. It has already been described ; but we 
may add the following example : — 

Diatonic Scale of the Key of C Major. 
CDEFGABC 



It will be at once seen that this scale, for 
the key of C, corresponds with the white keys 
on the pianoforte, no black ones being neces- 
sary to its formation. 

The chromatic (which, according to some, 
takes its name from the Greek word XP&M 9 * 
colour, because the Greeks distinguished it 
by different-coloured characters ; according to 
others, because, holding the mean place between 
the diatonic and enharmonic system, it was like 
colour between black and white; or, as others 
say, because, like colours in painting, it em- 
bellishes the diatonic by its semitones) usually 
ascends by sharps and descends by flats, as 
follows : — 



Exits'*- Sr/Tb®"' 


The enharmonic scale is a series formed 
by uniting the ascending and descending scale 
of the chromatic genuB We subjoin a diagram 
of it ; but it is hardly to be called a scale ; 
it is merely a list or schedule of the various 
notes which are to be found in the octave. 



As in oratory there is a principal subject 
on which the speaker constantly dwells, and 
to which, after diverging from it, he always 
returns ; so in music there is one sound in 
which the piece usually begins and ends, which 
regulates the rest, and to which regard must 
be had in all the other sounds of the piece : 
and this sound is called the key , the key note, 
or tonic. From the diatonic scale we have seen 
that the semitones lie between E and F, and B 
and C ; the key note being C. Now if we wish 
to make G the key note, it is clear that with- 
out some contrivance the notation of the scale 
from G to its octave will throw one of the 
semitones out of its place ; namely, that be- 
tween E and F, which, instead of being, as it 
ought to be, between the seventh and the octave, 
is between the sixth and the seventh. It is 
obvious, then, that if we raise the natural F a 
semitone by means of a ff , we shall restore the 
semitone to a situation similar to that which 
it held in the key of 0. -By comparing the 
subjoined scales, this will be more distinctly 
seen. 

- « -©> 

Key of C " " ^ 1 


Key of G 


Semi ton # 


Semitone 


Semitone Semitone 

Now if D be taken as the key note, we 
shall And it will be necessary to sharpen the C 
as well as the F, in order to bring the semitones 
into the places which they ought to occupy in 
the octave; and we shall have two sharps. In 
order to save the constant repetition of these 
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, it ib usual to pot them at the beginning 
J atafl; where they are called signatures, 
signature denoting the key of the note 
written after it, thus, 


In the same way the keys bearing flat are 
marked, saying that the note B beats the first 
flat, as follows : — 


Besides these scales, which are all con- 
structed with the major third, and are there- 
fore called muor keys, there is a scale, con- 
structed from toe 


minor ; thus. 


j natural notes, whose third is 


In this scale it must be observed, first, that 
the places of the semitones are different ; and, 
second, that the ascending scale always re- 
quires the seventh to be sharpened, though it is 
not sharpened in the descending scale. The 
sharp in question is, however, always omitted 
in the signature, and marked accidentally 
where the melody requires it. It must also be 
noted, that between the Flj and G$ a harsh 
chromatic interval, called an extreme sharp 
second , would occur; to avoid which the sixth 
is also sharpened, by whieh the scale of the 
minor mode has two notes different from the 
signature; but in the descending scale no 
accidentals are required. 

Major and minor scales which have the same 
signatures are denominated relative. Thus 
the relative minor key of A is Fg ; in which 
ease the tonic or key note of the minor mode 
is found to be the sixth note ascending of the 
major scale bearing the same signature ; and 
the tonics are always one degree below’ the last 
sharp of the signature, bnt in flat signatures 
always the third degree above the last flat. 
Thus by sharps we have, 


and by flats, 


The change of a melody from its original to 
a higher or lower pitch is called transposition , 
and this may be effected by altering the signa- 
ture according to the pitch of the new tonic or 
key note. Modulation signifies the proceeding 
naturally and regularly from one key toanother. 
Every scale is immediately connected with two 
others : one on the fifth above, the other on the 
fifth below or fourth above. These were called 
by Ur. Boyce attendant keys . Minor scales 
have also their attendant keys, the chief one 

e here subjointlSe names given to certain 

017 


notes in the scale as peculiarly wmylring their 
character. 1st The tonic, or key note, is the 
chief sound upon which all regular melodic* 
depend, and with which they all terminate. All 
its octaves above and below are called by the 
same name. 2nd. The dominant, or fifth above 
the key note, is that sound which from its im- 
mediate connection with the tonic is said to 
oovem it ; that is, to require the tonic to be 
heard after it, at the final cadence in the bass. 
3rd. The subdominant, or fifth below the key 
note, is also a species of governing note, as it 
requires the tome to be heard after it in the 
plagal cadence. It is the fourth in the regular 
ascending scale of seven notes, and is a tone 
below the dominant ; but the term arises from 
its relation to the tonic, as the fifth below. 
These three principal sounds are the radical 
parte of every scale of the minor aa well as 
the major. 4 th. The leading note, or sharp 
seventh of the scale, is in Germany called 
the subsemitone of the mode : it is always the 
major third above the dominant, and therefore 
in the minor scales requires an accidental 
sharp or natural whenever it occurs. 6th. The 
mediant , or middle note between the tonic and 
the dominant ascending, varies according to 
the mode ; being the greater third in the mqjor 
scale, and the lesser third in the minor scale. 
6th. The submediant , or middle note between 
the tonic and subdominant descending, varies 
also according to the mode ; being the greater 
sixth in the major scale, and the lesser sixth 
in the minor scale. 7th. The supertonic , or 
second above the key note, has seldom been 
distinguished in England by this or any other 
appellation. 

Harmony consists in the combination of two 
or more sounds or melodies heard at the same 
moment. A concord is an agreeable and satis- 
factory relation of two sounds as respects the 
ear. Concord is therefore included under the 
term harmony , though, harmony comprehends 
the agreement of a greater number of sounds 
than two. When two sounds heard together 
are unsatisfactory to the ear, the relation be- 
tween them is called a discord. The concord 
then may be called a harmonica! interval, and 
the discord an inharmonical one ; yet by the 
proper interposition of discords the harmonies 
of a passage receive a lustre and value from 
the contrast. They must, however, as we shall 
presently show, be properly prepared and re- 
solved, as it is technically called. The union 
of any sound with its third (mityor or minor) 
and its perfect fifth is called a common chord ; 
to which if the octave to the sound be added, 
we have a combination of four sounds in the 
harmony; thus, 


TT-tr 


Minor 


So long as in these chords the C or the A 
remains the lower note, the chord is called the 
common chord of 0 or A respectively ; but the 
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moment the position of the lower note is 
changed, the name of the chord also changes. 

Thu if £ of the common chord of 0 be 
used as the lowest or bass note, thus, 



the chord by inversion consis ts of a minor 
third, an imperfect flat or fifth, and 
a minor sixth, and is, as in the 
flgnred $. If D be next tricen is the ban 


, the chord is called the chord 



of the sixth ; because the key note is then the 
interval of a sixth upwards from the bass note, 
and that sixth has for its accompaniment a 
minor third from E to G-. 

If G- be now placed at the bottpm and 


used as the buss note, thus, 


the key note is an interval of a fourth above 
the bass, and the chord is called the chord 
of the sixth and fourth , as the example 
shows. From this it is manifest that the 
sixth and sixth and fourth are no more than 
inversions of the common chord, having the 
same note C for their expressed or under- 
stood bass, which is called the fundamental 
bass, because it is that on which they are 
founded; and the same arrangement equally 
exists in the common chord with a minor 
third. The common chord is expressed shortly 

5 » 8 

thus, J* J* or j ; but in figured bass, the omis- 
sion of all figures denotes the common chord. 
The second example, or chord of the sixth, 
is merely figured with a 6 ; and the third 
example, where Q- is the lowest note, is de- 
noted by the figures %. 

Of discords, the most Bimple is the minor 
seventh, or, as some call it, the dominant 
seventh ; because in the natural scale it occurs 
only on the fifth or dominant of the key, and 
requires that part in which it occurs always to 
descend one degree. We here give its full 
accompaniment of four real parts : 

As in the common chord 

either of these four sounds may be placed as 
the bass or lower note of the chord, yet as 
with C in the common chord the fundamental 
note of it will be G ; B being a third, D a 
perfect filth, and F a minor seventh ; thus, 

in each of which cases 

it would cany the figure 7 below ^it. When 

B becomes the bass note, as 





. the chord consists of a 


note, thus 


minor third, perfect fourth, and m^jor sixth, 
and is, as in the example, figured thereunder 

If F be used for the lower or bass 


6 

or 4. 
s 


note, thus 



the chord is composed 


of a major second, sharp fourth, and nugor 
sixth, and is figured or J, or simply 2. From 

these observations it appears, therefore, that 
the last three chords are properly deri- 
vatives of the minor seventh when accompanied 
with a mqjor third and perfect fifth. 

Besides the chords within the compass of the 

octave, there is the ninth; thus, 

When used in a composition of four parts, and 
marked by a single 9, it has the accompaniment 


of a third and fifth; thus, 




6 S8 

Frequently, however, it is accompanied by a 
fourth and fifth, and then is marked with a 


double row of figures ; thus, 


When the composition is in only three parts, 
the fifth is not used. With the third and 
fifth as an accompaniment, the ninth b ecom es 
then an appogiatura, continued in the place of 
the eighth. The ninth has two inversions: 
one of them figured with a seventh on the 
third of the fundamental note ; the other 
figured with a fifth and a sixth cm the fifth of 
the fundamental note. 

When any figures are dashed through, thus, 
^ % it indicates that the intervals are to be 
sharpened. 

Before leaving this part of the subject, we 
subjoin, as properly belonging to it, what is 
called the harmony of the scale; that is, the 
accompaniment which it curies in 
descending 
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Competition is the art of joining and com- 
bining concords and discords in such a manner 
that their succession and progression may be 
agreeable to the ear. It may be here mentioned 
that melody being chiefly the business of the 
imagination, its rales serve only to prescribe 
limits to it. But harmony is the work of the 
judgment; and its rales are more certain and 
extensive, and more difficult in practice. A 
person, indeed, unskilled in music may by 
chance make a piece of good harmony; but 
a person of judgment does it with certainty. 
In harmony, the invention has not so much 
to do ; for the composition is conducted from 
a nice observation of its rales, assisted also 
by the imagination. It is not to be expected 
that in the compass of this article space can 
he afforded for a complete treatise on this 
part of the subject ; all that we propose is to 
present to the reader some of the leading rake 
of the science. 

The different motions of the parts which con- 
stitute harmony may be direct or contrary. In 
the former the parts move the same way, ascend- 
ing or descending. In direct motion, the parts 
move the same way, ascending or descending, 


In contrary motion, 


one of the parts rises whilst the other falls, 


The latter is preferable. 


As regards the motions and successions of con- 
cords : First, octaves and fifths must not be 
consecutive in direct motion. This for instance 




is very had, 



, and it may 


be avoided by giving the passages contrary 


motion ; thus, 



Second, 


unnecessary and distant skips must be avoided 
as much as possible, and the chords should be 
kept as dose and as much connected as maybe. 
Third, false relations, such as the extreme 
sharp second, must be avoided, unless the same 
be required for the purpose of expressing some 
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particular effect. Fourth, the regular 
of the different parts in harmony must be ob- 
served : sharp interval* should ascend after the 
sharp, whilst minor or flat intervals must 
descend after the flat. In observing this rule, 
however, that of avoiding consecutive octaves 
and fifths must nevertheless be observed ; and 
it may also be neglected where certain effects 
are required. It is customary for a composition 
to begin with one of the concords of its key 
note, and it should end in the key note with 
its common chord for the harmony. To these 
we may add, that you must not go from 
an imperfect concord to a perfect octave or 
fifth by similar motion ; such passages being 
said to contain hidden octaves or fifths, which 
will be seen by filing up the diatonic degrees 
through which one of the parts is conceived to 
pass. 

We proceed to give a few remarks on the 
harmonic use of the intervale ; but for the 
more complete developement of the laws of 
harmony, special treatises on the subject must 
be referred to. 

In the second, the lowest note is the discord. 
It may be prepared in any concord, and must 
descend to the resolution. 



The preparation of a discord is effected by taking 
care that the note which is the discoed is heard 
in the preceding harmony, its resotmUon being 
its descent either a tone or a semitone, accord- 
ing to the mode, after it has been strode. Those 
seconds are called transient which are intro- 
duced without preparation on the unaccented 


part of the bar, thus, 



these transient seconds be removed to the ac- 
cented part of the bar, they then become appo- 
giaturas. When the second is attended by the 
fifth and third, it becomes a chord of four real 

s 0 

parts, and retards the chord of | or the S; 

and if the third he sharp, the minor mode is 
indicated. 



A chord is said to have four real parts when 
it contains four sounds without octaves or uni- 
sons : a concord can only have three real parts. 
When the second is attended by the fourth and 
fifth, either the fifth or the fourth must be 
prepared ; and it becomes the chord of the fifth 
and sixth at the resolution of the second by 
the bass. 
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The second accompanied with the sixth and 
fourth is a chord of four real parts, three of 
them forming a common chord above the bass, 
which being the discord must be resolved by a de- 
scent to the next degree: the sharp fourth usually 


The second is also 


accompanied with the fourth and sharp seventh, 
which, when introduced upon a resting bass, 
allow all the intervals when struck to ascend, 




‘When, however, the haw 


ITT 

s 

moves, it is usual to prepare the upper parts. 



The third migor or minor, 

an agreeable concord ; of which it is to be noted 
that two minor thirds in succession are better 
than two majors, but mixed thirds in succession 
are most pleasant to the ear ; indeed, an octave 
of mqjor thirds is extremely unpleasant. The 
third is sometimes accompanied by a fourth and 


sixth, 


That species of it in which 


the third is minor, the fourth perfect, and the 
sixth minor, is as elegant in effect as the 
seventh, from which it is derived. The following 
is an example : 

& 



Accompanied by the fifth, the fourth is a dis- 
cord much used. When introduced on a resting 
bass, it resolves into the third ; and its effect is 
so similar to that of the ninth, that they are 
frequently introduced alternately. 



The chord of the fourth accompanied by the 
sixth is of great use in harmonical progres- 
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sions; and when preceded by the common 
chords to the key note and fourth of the key, 
and succeeded by the common chords to the 
fifth of the key and the key note, it forms one 
of the terminations to a musical period called 
the fourth and sixth cadence ; thus, 



When the seventh accompanies the fourth, and 
the latter is followed by the chord of the third, 
fifth, and seventh, either the fourth or seventh, 
or both, should be in some part of the chord pre- 
ceding it. In the following example both the 
fourth and seventh are prepared and resolved : 


The fourth 


and seventh descend to the resolution, and 
generally resolve after each other. 

The interval of the sharp fourth, which has 
been before mentioned, is a minor semitone 
more than the perfect fourth, and a major 
semitone less than the perfect fifth. Its na- 
tural resolution is that the bass shall fall a 
degree, and the upper part rise one, by which 
the two parts meet in a minor sixth. It is 
of very great use in modulation, as you can, 
by introducing it upon the key note, always 
change the mode you are in, as m the following 




four parts the sixth and second are taken 
with it. 

The interval of the imperfect fifth is a 
minor semitone less than the perfect fifth. In 
using this chord the highest note falls and the 
lowest one rises, so that they meet in a msy'or 


third ; thus, 



In four parts it is 


accompanied by a third and sixth, 


The fifth is the next interval which we have 
to consider ; of this we have already said that 
two perfect fifths cannot follow each other, 
except by contrary motion. A false fifth may 



succeed a perfect fifth, 



When 


any note moves to a fifth in urmiln* motion, 
there is said to be a hidden fifth in the 





MUSIC 

passage. Tho reader will, in tho following j should bo prepared in the preceding chord 
example, see by the dots where these lie. 

I I 

, and should be resolved 




£ i2235 fcTfJlfc t V descending. If the mqor seventh is. how- 

common for tlm soventh to ho succeeded by m Q.e^a^^By 0 ^"* 

• " a site ; srttrafv*. istejvs: 

segwnces, the following are examples 1 6emitone> the chord of the dimiidshed or ex- 

t^eme flat seventh is produced,. 
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The extreme sharp fifth, which consists of two 


This is also called the 


Minor 7th. DlminUbol 7th. 


equivocal chord, from the uncertainty of the 
keyinto which it may lead. 

The ninth major is a whole tone, and the 
minor ninth a semitone major above ‘ the oc- 
tave. Both should bo prepared in th e p re- 
ceding chord, and resolvwl by descent. When 
the ninth is nsed in four parts, the third and 
fifth must be taken with it. It must be ac- 
companied at the resolution by an eighth, if 


major thirds placed above each other, is gene- j the piece be in four parts; We subjoin a few 
rally considered and treated as a passing note, j examples : — 
as in the following examples : — 



It is here Been that the extreme shaip fifth to 
the bass, whether it he in the middle or at the 
top of the chord, always rises to the resolution. 
It is called a transient chord. 

The sixth, by inversion, becomes a third ; and 
it often happens that the b&BS which accompa- 
nies sixths will harmonise equally well with 
thirds. When accompanied with the fifth, the 
fifth is treated as a discord ; this may be 
illustrated by two or three instances. 



A species of this chord much used in 
minor keys consists of a perfect fifth, an 
extreme snarp sixth, and major third ; and the 


bass of it generally descends, 


The msyor seventh accompanied with a 
third major and perfect fifth is one of the 
most agreeable of the discords; the seventh 
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The ninth may have other discords mixed with 
it, as the fourth, in which case the fourth must 
be prepared and resolved as a discord. The 
seventh may be also mixed with it ; in which 
case the seventh must be also separately pre- 
pared and resolved. 

Modulation consists, as we have before stated, 
in passing from on'e key to another. The 
methods of accomplishing this are almost 
numberless, and we can therefore only refer 
to the explanations given in books of harmony, 
or, still better, to the examples to be found in 
the works of all eminent composers. 

Counterpoint refers to the composition of 
music in several distinct and separate parts. 
We have before said that harmony implies that 
several sounds are heard at the same time ; and 
the art of counterpoint consists in so arranging 
these several sounds that each of them may 
belong to a distinct part, capable of being 
performed throughout by a separate voice or 
instrument. Each of these parts must form a 
kind of melody of itself ana yet when heard 
together the combination of them all must be 
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•o arranged aa to prodace satisfactory harmony. 
It is in vocal compositions that counterpoint is 
chiefly exhibited — glees, madrigals, and cho- 
ruses being all examples of this kind of music ; 
but it is aUK> shown in instrumental composi- 
tions, particularly for the stringed band, as 
in quartetts and quintette, and also to some 
extent in orchestral works, although in these 
all the parts are not real , i.e. not perfectly 
distinct from each other. The best organ 
compositions, as for example the works of 
Sebastian Bach, are all strictly contrapuntal, 
and may indeed generally be divided into 
perfectly distinct parts, though played on 
one instrument only. In pianoforte music, 
the counterpoint is less decided; but a good 
composer will, whatever be the kind of music, 
always exhibit his contrapuntal power. 

The number of distinct parts used in 
counterpoint of course varies exceedingly. It 
cannot exist with less than tWo ; but this 
number must necessarily give imperfect har- 
mony. Three is a better number, but four 
parts is by far the most common, and indeed the j 
most satisfactory, as this number enables the | 
harmony to be made quite complete, while, by 
a skilful arrangement, the parts, not being 
numerous, will make themselves each per- 
fectly distinct to the ear. Beyond this the 
difficulty of composition increases ; but five, 
six, seven, and eight parts are quite common 
in the church compositions and in the ma- 
drigals of the older composers. Indeed, so 
skilful were the ancient writers in this art, 
that compositions of twelve, sixteen, twenty- 
four, forty-eight, and even as many as ninety- 
six real parts are in existence. 

The style of counterpoint may also vary 
considerably, and five kinds are generally 
mentioned in books on the subject ; namely, 1. 
Note against note. 2. Two notes in one part 
to each one in another. 3. Three or four notes 
to one. 4. Syncopations in one of the parts ; 
and 5. Florid counterpoint. There are rules 
for writing in all these styles, and in various 
numbers of parts, for which, however, we must 
refer to the many excellent treatises on the 
subject. 

The study and practice of counterpoint have 
been greatly neglected by composers and stu- 
dents of the present day — a circumstance 
much to be regretted, as the successful appli- 
cation of the art gives to music one of its 
greatest charms. 

There are several special forms of contra- 
puntal musical composition, as canon, fugue, 
and imitation. 

A canon is a composition in which several 
ports take up strictly the same subject or 
theme, but at different points of time, and 
usually on different parts of the scale. Some- 
times in some of the parts the subject is 
inverted, or taken backwards, or augmented, 
or diminished. The well-known grace after 
meat, Non nobis Doming, is a fine specimen of 
a canon in three parts. 

& fugue is something like a canon, inasmuch 
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1 as tlio several parts repeat the same subject, but 
it is usually longer and less strict in style. 
Handel's choruses abound in fine fugues. 

Imitation is even less strict. It is when 
the different parts merely imitate each other, 
without adhering strictly to the subject given. 
It is found in all sorts of music by good 
writers. 

lihythm is to music exactly wliat prosody is 
to poetry ; namely, it relates to the division of 
the composition into parts of various lengths, 
so as to satisfy a natural desire for uniform 
motion and equable division of time. Thus 
the length and accentuation of each sepa- 
rate bar constitute a part of tho rhythm of 
tlio whole piece ; but in addition to this 
there are divisions of greater length, such as 
phrases, sections, and periods of two, four, or 
eight bars, which are necessary to give sym- 
metry and perspicuity to the whole. Contra- 
puntal music, from its peculiar nature, is 
often without any rhythm, except the simple 
bar ; but almost all music of a lighter or more 
modern kind is rhythmical; indeed, it must 
be so to be pleasing. The most perfect rhythm 
is found in dance music, in which tho divisions 
into four and eight bars are very clear and 
intelligible. 

Music Types. In Printing, the movable 
types used in producing cheap music in large 
quantities. The first really good music types 
were those cut by Mr. Hughes some five-and- 
twenty years since. Mr. E. Cowper invented 
a mode by which music could be printed in two 
forms, one being the lines, printed first, the 
other the notes, &c., printed upon it. This plan 
did not work well ; and the late Mr. Branston 
devised a method of striking the punches deeper 
into the plate, and then taking a stereotype 
plate from it in type metal. After the white 
parts were blocked out, the music was suffi- 
ciently in relief to be capable of being printed 
at the common printing press. MS. music 
types, however, cast in good metal, best answer 
the purposes of the printer. 

Musical Glasses. A musical instrument 
consisting of a number of glass goblets, resem- 
bling finger glasses, which are tuned by filling 
them more or less with water, and played upon 
with the end of a finger damped. There are 
few persons at a dinner table who have not 
tried their skill in producing the sound which 
the vibration of a finger glass will yield in the 
way above described. The less the quantity 
of water in glasses of similar forms and equal 
capacity, the lower will be the tone of the scale; 
hence the facility of forming a complete scale 
by the quantity of water contained in each. 

The skill, or rather knack, of operating upon 
the sets of glasses for the production of melo- 
dies and harmonies, is that o£ procuring in- 
stantly the required vibration bj a gentle and 
rapid action of the finger upon their edges, 
and so quickly from one to another as to be 
able to introduce harmonies to the sounds of 
the air or melody before the vibrations of its 
glasses have ceased. A touch of the finger on 



MUSK MUSfABS 

the edge of a glass pat*, of course, a atop to k* note first an arrow and then a firearm, 
vibration, and thus prevents confusion. [Skiix-aucs.] 

MbiL A peculiar concrete substance, the Mnsketooa (Fr. mousqueton). A species 
produce of the Mmkm moscktferus, or musk of musket in use towards the close of tit a 
deer, an animal which inhabits the mountains seventeenth century, shorter, but thicker and 
of Eastern Asia. Bdiihd the navel is a bag, wider in the bore, than the ordinary musket, 
which in the adult animal is filled with musk. It had a flint lock. 

These bags are imported from China, Bengal, Muslin. A fine thin kind of cotton doth 
and Russia. Musk is originally a viscid fluid, with a downy nap on the surface. The name 
but dries jpto a brown pulverulent substance) is derived from the town of Mosul, in Asia, 
of a strong, peculiar, and highly diffusible where it was originally manufactured. The 
odour. Its chief use is as a perfume: it first muslin was imported from India into 
has been employed in medicine as a stimulant England in 1670 ; ana twenty years afterwards 
antispasmodic, but much difference of opinion it was manufactured in considerable quantities 
exists as to its efficacy ; and its high price and both in France and England. Muslins are now 
extreme liability to adulteration are against manufactured in immense quantities at Man- 
its use. Chester and Glasgow, in France, Germany, and 

Musk, Abtifxcial. A substance obtained Switzerland, rivalling those of India in fine- 
by the action of nitric acid upon oil of amber, ness aud durability, while they are also much 
and having an odour which some have thought cheaper. [Cotton.] 

to resemble that of musk. Musopbagm. A genus of Scansorial birds. 

Musk Beer. Moschus moschiferus (Linn.), characterised by the base of the beak forming 
The type of a distinct genus of Ruminants, with a disc which partly covers the forehead. The 
canine teeth and without horns. This species species of this genus are called plantain eaters, 
is especially remarkable for the large preputial because their principal food is the fruit of the 
glandular pouch which secretes the well-known banana, 
substance called musk. Muse], [Mttzlub.1 

Muk Boot. The Sambul root, supposed Muiite. A greyish-green variety of Di- 
to be derived from a species of Angelica ; also opside, from the Mussa Alpe in Piedmont, 
the Spikenard, N ardostachys Jatamansi. Mussulman. A general appellation in 

Mnskat. A rich sweet wine, made, in the European languages for all who embrace the 
* South of France, of over-ripe muscadine grapes, faith of Mohammed. The term is derived from 
Musket. The firearm used by the regi- the Arabic muslim , a believer, and is said 
ments of the line. A great number of very to have been first applied in Europe to the 
curious muskets, of various dates and countries, Saracens. 

from the earliest period of their use, may be Must (Lat. mustum, Gcr. most). The 
seen in the repository of the Royal Artillery at expressed juice of the grape before its con* 
Woolwich. ‘When hawks were supplanted by version into wine by the process of fennen- 
fireanns, the name of the birds of prey, for- tation. According to Berard the juice of ripe 
merly used in hawking, were transferred" to the grapes contains sugar, gum, gluten, malic 
new weapons. Mosquet, the name of a sparrow- add and malate of lime, bitartrate of potash 
hawk, so called on account of its dappled (mus- and bitartrate of lime. The aridity of the 
catus) plumage, became the name ot the French juice of ripe grapes is principally due to 
mousquet , a musket. Eauoon, hawk, was the the tartar which it contains, and which is 
name given to a heavier sort of artillery. Sacre precipitated by the alcohol formed during 
in French and saker in English mean both fermentation. 

hawk and gun; and the Italian tereemolo, a Mustard (Fr. moutarde, Venetian mos- 
small pistol, is closely connected with tereuolo , tarda). The common name for Sinapis. The 
a hawk. The English expression, to let fly at white mustard is Sinapis alba, and the black 
a thing , suggests a similar explanation.* (Max mustard Sinapis nigra. The seeds of the former 
Muller, Lectures on Language , second series, are grown with those of cress to furnish what 
p. 229.) Mr. Wedgwood (Diet, of English Ety- i fl known as small-saladiug ; and together with 
mology, a.v. ‘Musket’) holds that mosquet, as those of the latter they furnish, when ground, 
the name of a hawk, was not taken from its the mustard of commerce. The mustard-tree 
speckled breast, but is to be identified with the of the New Testament is by some persons re* 
Dutch mosseke, mussche a sparrow, a word pre- garded as being the S. nigra , which in the ob- 
served in the English titmouse. It appears, mate of Palestine grows to a much laiger size 
further, that the words, mousquette and mus- than with us ; but by others it is considered to 
ehUa signified an arrow long Wore the inren- be a species of Scdvadora. 
tion of nrearms. The archives of Bologna for The seed of the Sinapis alba and nigra forms, 
1381 contain an item, ‘ Ducentas septuaginta as already mentioned, when ground into pow- 
quatuor muachitas impennatas de earth in un& der and freed from the husks, the well-known 
dstk,* and similar items occur in the archives condiment of the shops, or at least apart ©fit; 
of Lille for 1882. (Napoleon III. tltudcs sur for in order to reduce the strength ox the pure 
VArtiEcrie i 861.) This, however, only throws mustard, a considerable quantity of wheaten 
the metaphor one stage further back, the flour is generally added. Brown mustard should 
name of the hawk having been used to de- i be the flour of ainapii nigra exdumvely, which 
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k orach ram pungent than the othei. A 
dessert-spoonful of coarsely powdered mus- 
tard seed, taken in a glass of water, generally 
Operates as an emetic; it is also aperient, A 
mustard ^ poultice, or sinapism, is sometimes a 
useful stimulant, 

Msitirt , IH1 oli Mustard contains a 
fixed oil composed of man and olein, and also 
yields, when moistened with water, a volatile 
cal which is the sulphocyanide of allyL The 
latter is the source of the pungent flavour and 
odour characteristic of recently made mustard 
paste. It is produced by the action of a 
ferment, myrosin, upon myronio acid, in the 
presence of water, and does not therefore pre- 
exist in the mustard seed, but is first formed 
when the crashed seed is macerated with 
water. 

Xustela (Lab. a weasel ). The generic 
name under which Linnaeus comprehended the 
Pennine or Vermiform quadrupeds of Bay, or 
the carnivorous Mammalia, which are distin- 
guished by the length and slenderness of their 
bodies, and are thus enabled to wind, like 
worms, into very small crevices and openings, 
whither they easily follow the little animals 
that serve them for food. The otters, skunks, 
polecats, and weasels were included in this 

S nus, and still constitute the natural family 
ustdida ; but the genus Mustela is now re- 
stricted to the true weasels, which differ from 
the polecats in having an additional false 
molar above and below, and in the existence 
of a small internal tubercle on the lower 
eamassial or sectorial tooth; two characters 
which, Cuvier observes, somewhat diminish 
the cruelty of their nature. 

Muster. On Shipboard, a weekly calling 
over of the men, each of whom passes across 
the quarter-deck as his name is called. It 
takes place also after a battle in order to 
ascertain the casualties. 

Muster-roll (Old Fr. monstrer, to show or 
review). A specific list of the officers and men 
in every troop, battery, or company, account- 
ing for every individual. At muster , which 
takes place on the last day of every month, 
every name on tins list is called, and any 
officer absent without leave is not entitled to 
pay for the following month. A soldier so 
absent is not entitled to pay for that day, and 
la liable to imprisonment. 

Mate (Lat. mutui). A dumb officer of the 
seraglio, whose duty it is to act as executioner 
of persons of exalted rank who have incurred 
the sultan’s displeasure. The term mute is 
also applied to persons employed by under- 
taken to stand before the door of a house in 
which there is a corpse, for a short time before 
the funeral. 

Mute. In Grammar, a vowel (or consonant) 
Is said tp he mute when written but not pro- 
nounced ; as the vowel s at the end of many 
English words, in some of which it effects a 

X in toe pronunciation of toe preceding 
as in wife, life, place, Ac., rendering it 
r; after a diphthong it has no e ffe c t, as in 
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In old English, toe now urate in 
many words, especially in nouns, retained its 
inflexional character and had a syllabi* power, 
as in toe poetry of Chaucer, Ac. 

Muts. In Law, this term is applied to & 
person who refuses to plead to an indictment 
for felony, Ac. By stat. 12 Geo. HL c. 20 
such a person is to be considered as pleading* 
guilty, but by 7 A 8 Geo. IV. c. 28 toe court 
may order a plea of not guilty to be entered 
for him: Formerly a plea was extorted from 
him by the inhuman process of Fugs Foam 
bt Dubs [which see]. 

Mutton (Lat. muticus, maimed). A name 
applied by Linnaeus to the third of his primary 
divisions of Mammalia, including the whale 
tribe, as being maimed, or deprived of toe 
hinder pair of extremities ; also given by 8torr 
to an order of quadrupeds comprehending thorn 
which want either a certain land of teeth, or 
are wholly edentulous. 

Mutftlatn (Lat. mutilated). This division of 
Gyrencephalate Mammalia is so called because 
their hind limbs seem, as it were, to have been 
amputated : they possess only the pectoral pair 
of limbs, and these m toe form of fins ; the 
hind end of the trunk expands into a broad 
horizontally flattened caudal fin. They have 
large brains with many and deep convolutions, 
are naked, and have neither neck, scrotum, nor 
external ears. It is composed of the two orders 
Cetaoea and Sirenia . 

Mutiny (Fr. mutin, rebellious ). In Law, 
the offence, in a person under military or 
naval authority, of resistingor refusing obe- 
dience to that authority. The Mutiny Act is 
a statute annually passed since toe reign of 
William and Mary (April 1689), by which the 
crown is vested with power to form articles of 
war, and to constitute military courts martial. 
[Courts Martial.] 

Mntule. [Moduxjok.] 

MuxarabSf MoiarabM or Mo st t rab— » 
Christians living under toe government of the 
Moors in Spain; so called, it is said, from 
an Arabic word signifying adoptive Arabs 
(adscititii). The denomination ia now chiefly 
remembered in consequence of toe celebrated 
disputes between toe supporters of the Muz- 
arabio liturgy, which was preserved by toe 
Christians or Spain during their subjection to 
the Mohammedans, and those of toe Homan, 
introduced by toe see of Borne Rbout toe tenth 
century. During the followirtgage thiedispute 
was warmly carried on, and well-known le- 
gendary tales of miracles wrought in flavour of 
toe ancient ritual were long current in Spain. 
It was, however, gradually superseded by toe 
Catholic. It is said that mass is still celebrated 
according to toe Musarsbic ritual in one chapel 
at Tole do. (Gibbon, Roman Umpire, ch. li.) 

Msrtle (Fr. museau, Ital. muso). In Artil- 
lery, the part of a gun next toe mouth [Guh.] 
In the smooth-bored cast guns, the thickness 
of metal is increased at toe muzzle, form- 
ing what is called the tulip or swell of toe 



MUZZLE LASHING 

Mt The lashing by which 

the muzzle of a gun in a ship Hi secured to 
the upper part of the port, to prevent motion 
during rough weather. 

Myu , A applied by Lumens to a 
genus of the Verms* Testaee w, including those 
having a bivalve shell, characterised by a hinge 
with broad, thick, and strong teeth, seldom 
more than one, and not inserted into the opjxW 
site valve ; shell generally gaping at one end. 
The Molluscs thus characterised form the first 
family (Myamdm) of the section Siphonida 
among the eonchiferous Mollusca. They have 
been subdivided into the genera Mya, Corbula , 
Bohemia, Neara, Thetis, Baskova, Glycimerie , 
Anopwa. 

Myoclia(GT. pirns, a fungus). The young 
flocculent filaments of fungi. 

Mydriasis. Preternatural dilatation of 
the pupil of the eye. 

MyelenoepfeaUa {Or. ftveXds, marrow , and 
iyuijakos, brain). The name indicative of the 
condition of the nervous system of the primary 
division of animals, comprehending those which 
have a brain and spinal chord: it is synonymous 
with Vertebrata . 

Myelin. A yellowish or reddish variety of 
Eaolm from Rochlitz in Saxony. 

MCyeloa (Or. /jlv*\6s, marrow). The single- 
worded equivalent of spinal marrow and eptnal 
cord. 

Myeloneura (dr. fivsKit, and rcvpor, 
nerve). A name given byRudolphi to a group 
of animals corresponding to the Articulate of 
Cuvier, viz. Crustacea,* Insects, and Anellides, 
which have a gangliated nervous system, form- 
ing a chord considered to be analogous to the 
spinal marrow of Vertebrates. 

Myfcomellntc Add. An acid resulting 
from the mutual action of alloxan and am- 
monia. [TJnnra.] 

Mylo. Names compounded of this word 
are applied to certain muscles attached near 
the grinder teeth, as mylohyoideus, mylopharyn - 
gem he. [Mourns.] 

Mylodon (Or. juvx&ovt, a grinder tooth). 
A genus of Megathcriidw , which was discovered 
by Mr. Charles Darwin, at Punta Alta, near 
Bahia Blanca? in Northern Patagonia. The 
entire skeleton, which is now in the College of 
Surgeons, affords a proof of the existence of 
an animal not so luge nor so powerfully built 
as the gigantic Megatherium, but teleologically 
adapted like that species for the uprootal, by 
energetic vibration, of the trees on the tender 
succulent leaves of which it depended for 
sustenance. 

Myooommat* (Gr. fiwKdt, and *4ppa, a 
section). The lateral flakes into which the 
muscular system of fishes is divided. Each is 
attached by its inner borders to the osseous 
and aponeurotic parts of the corresponding 
vertically extended segment of the endo- 
akcl eton, by its outer borders to the skin, 
and by its fore and hind surfaces to an 
aponeurotic septum, common to it and the 
contiguous myoeommata. 
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Myology (Gr\ fdor, a made, andxtaerj. 
The doctrine of the muscles. In the fine 
Arts, the term is applied to a description of 
the muscles of animals. 

Myoposwooso {Myoporum, Ope of the 
tnera). One of the orders of perigynous 
rogens included in the alliance, and 

distinguished by the irregular unsymmetrical 
flowers, confluent mats, pendulous ovules, and 
two-celled anthers. The Avicennias which be’* 
long to this group are shore trees, living like 
Mangroves in salt swamps. 

My ops (Gr. pfaty, blinking). A person 
who is purblind or near-sighted. This defect 
usually arises from too great Convexity of the 
cornea causing the rays to come to a focus 
before they arrive at the retina. It is corrected 
by the use of glasses which increase the diver- 
gency of the rays before they enter the cornea, 
and thereby throw their focus farther back, so 
as to fall on the retina. 

Myriad (Gr. pvptdt). Ten thousand. The 
word is often used as expressive of an indefinite 
multitude. 

Myrftalltre. A French measure of capacity 
equal to ten thousand litres, or 610,280 cubic 
inches. 

Myrftambtre. A French measure equal 
to ten thousand mitres ; it is the equivalent 
of two leagues of the old measure. [Mxa- 
bubssl] 

Myriapods (Gr. fwyxdt , myriad, and roQs, 
foot). The name of a class of Articulate ani- 
mals, including those which have an indeter- 
minate number of jointed feet, equalling that 
of the articulations of the body. 

Myrlea (Lat.; Gr. pvpl mjV The typical 
genua of the Myricacea, consisting of small 
shrubs or small trees, one of which, M. Gale, is 
a native of bogs in this country, and is called 
Sweet Gale or Beg Myrtle on account of its 
fragrant leaves. The pleasant acid fruit of M. 
eapida, which is about as large as a cherry, is 
eaten in Nepal. The most important, however, 
is the wax-bearing M. cerifera , the fruits of 
which are coated over with a thickish waxy 
secretion. 

Myrloaooee (Mvrica, one of the genera). 
A small order of diclinous Exogens of the 
Amental alliance, distinguished by their cue- 
celled ovary and single erect seed with a supe- 
rior radicle. The order comprises orilyMyrica 
and one or two other small genera. 

Myrftotn. That portion of wax which is 
insoluble in alcohol It melts at 147° F&hr. 
The wax of the Myrioa cerifera affords it 
Myrioylle Alcohol. The hydrated oxide 
of myricyL The oxide of myrfcyl exists in 
bees-wax in combination with palmitic add, 
and is liberated in the hydrated form by the 
action of caustic potash. Myricylic alcohol is 
a colourless solid, of a silky lustre, melting at 
185° F&hr. 

Myriorama (Or. pvptds, a myriad, and 
6pdn, I view). A picture made up of fragments 
of buildings, landscapes, he., so as to admit of 
an infinity of combinations. 
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M^rliHe AMI (Gr. /u^>ov, unguent). One | the form of an ant (^%nj|), ahd beoame the 
of the fatty adda 6ontained in the expressed father of Myrmidon, theeponym of the Myr- 
oil of nutmeg. midones. The Homeric poems exhibit the 

XCjrrlitloa (Or. fiwtoruci*, fit for anoint - Myrmidons as warriors who cannot act except 
inf). The genus of Myristioaeea which yields at the ^bidding of AcktUeus. Where he ap- 
the Nutmeg. This fruit is the produce of M. pears* they rush forth like wolves, Afooi 6t 
mosohata, qt officinalis, a tree of the Molucca (II. xvi. 166). The simile which follows 
Isles, Java, &c. growing twenty feet or more in lays special stress on the fiery colour of then; 
height, bearing elliptic leaves, and axillary cheeks, and the blood-red hue of their tongues 
clusters of flowers. The fruit, which resembles and jaws. , These images are in strict acoord- 
a peach, bursts into two pieces, by which the ance with the solar character of Achilles 
enclosed seed covered by its arillode or false [Mythology], and the expression Afoot thus 
aril (Mace) is exposed. The seed has a hard at once suggests a comparison with the myths 
outer shell, winch is removed when dry, the of Lycaon, Oallisto ana Areas, and with the 
albuminous interior mass forming the Nutmeg epithet Lycius (Afoiot) applied to PhcBbus 
Of the Chops. The most esteemed are those (2Eschylus, Theb. 146). The Myrmidons would 
of Penang. ff. fatua, Otoba, tomentosa , acu - thus be the streaming rays which break forth 
mnatOi and others, especially the first, yield when the sun reappears after being veiled by 
nutmegs which find their way into the mar- clouds. [Eric ; Iliad.] 
ket from Brazil* the Philippine Islands, and HCyrobalan (Dr. pupoftehturos, because for- 
Madsgascar. merly used in the preparation 6f unguents). 

My ri itf oacea (Myristiea, one of the ge- A bitterish austere fruit, brought front India. 
Hero). A natural order of arborescent Exogens Belleric Myrobalans are the fruit of Terrrwrufia 
inhabiting the tropics and belonging to the BeUerioa, Chebulic of T, Chebula , Indian of T. 
Menispermal alliance of diclinous Exogens, in citrina. Myrobalans are.used by the Hindus 
which they are known by their valvate cup- in calico printing and medicine. The fruits 6f 
shaped calyx, Uhd their ruminated albumen. Emblica officinalis are sometimes called Emblic 
* *' ' “ it has been Myrobalans. 

sometimes placed m Lauracea , from which it Myronlo Acid. One of the components 

is distinguished by the structure of the calyx, of blaek mustard seed. 

anthers, and fruit. Brown places it between Myrosln. [Mustard, Oil of.] 

Protedoea And Lauracea ; and it has also been Mjroeperznazn (Or. pvpoy, and <nrippa, 
regarded as an apetalous form of Anonaoea, seed). To this genus of Legwminosa belong 
agreeing in the trimerous flowers, arillate seed, the "plants yielding the Balsams of .Peru and 
ruminated albumen and minute embiryo. The of Tolu. The first is the produce of M. pa- 
bark generally abounds in an acrid juice, which ruiferum, and is obtained by making inri- 
is viscid and red. The rind of the fruit done in the bark, thrusting cotton rags into 
is caustic ; the aril and albumen of Myristica the wound, and lighting a fire round the 
moschata, the former known Under the name of tree to liquefy the balsam. The rags are 
Mace and the latter of Nutmeg, are important afterwards boiled, and the balsam collects 
aromatics abounding in a fixed oil of a con- below. It has a fragrant aromatic smell and 
sistence analogous to fat, which, in a aperies taste, and has been used in chronic coughs, 
called Virola eebifera, is so copious as to be dec. The second is similar in character, and 
extracted easily by immersing the seeds in hot is derived from M. tototfermu They are 
water. tropical American trees, with unequally pin- 

Xgyristta. Myri state of -glyceryl, from nate leaves, and axillary raceme of white 
nutmeg-butter. or rose-coloured flowers. 

Kyrmeo oMM (Or. ft6ppnt,ant; $los, life). BCyroxyllo Arid (Or. ptpor, and 6ffo, 
A genua of Marsupial quadrupeds which feed sharp). A substance obtained from the Peru- 
Thm only known species, Myrmeco- vian balsam, the produce of the Myroepermum 
bias f asci a tv s, is a native of Australia. prruiferum, formerly called Myroxylon. 

lfj i meimjlinm (Or. ubpprit, and Uyrrii (Lat. myrrha, Gt. fwfifa). This gum 

leaf). The name of a genus of Eden t ate resin is imported from Turkey. It is produced 
quadrupeds which feed on ants, and are called by Balsamodendron Myrrha in irregular team 
amt •Oates*, They are peculiar to the conti ne n t and lumps, of a reddish brown colour, a fra- 
of South America. grant odour, and a warm but bitter taste. 

Myrmetooalflee (Or. ptp/n if, and Kieer, It is a good stimulating tonic medicine, and 
Hon). The family of insects commonly called is given in doses of from five to twenty 
amt-tome, having the genus Myrmeleo % as the grains. 

type. Mjrrlilo Arid. A substance obtained by 

SCyraldoes (Or. VivppMni). The fol- beating the resin of myrrh, 
lowers whom Achilles led* from Fhth^a to atyrstoaoM* (Myrrine,one of ths genera), 

the Trqjan war. The name (like that of ▲ natural coder of pe rig y n o ue Exogens, 
Achilles, Helen, Paris, and many others)^ fer v o d by Bindley to nis Gartusal alliance* In 
cannot be explained by any Greek words, this group they arc known by their woody 
According to one version of the myth, Zeus stems, by having stamens opposite the petals, 
deceived Eurymedusa, daughter of Cleitns, in and by their indehisoent drupaceous fruit. 
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They ooctir chiefly in islands of equable tem- 
perature, as those of the Indian Ocean, Mau- 
ritius, Bourbon, and Madagascar. Many of 
them are ornamental, but little is known of 
their properties. Bread is said to be made 
from die pounded seeds of Theophrasta Jussim 
in St. Domingo. 

Kyrtaoen (Myrtus, one of the genera). 
An important natural order of polype talons 
Exogenous plants of a woody texture, frequently 
forming small trees, and found in all tropical 
and temperate countries, where they are often 
cultivated for the sake of their valuable 
aromatic properties. They belong to the Myr- 
tal alliance of epigynous Exogens ; and their 
most essential characters are to have poly- 
petalous calycifloral flowers, indefinite stamens, 
round erect anthers, inferior fruit, and dotted 
leaves with an intra-marginal vein. The spices 
Cloves and Pimento are produced by Caryo- 
phyUus aromatious and Eugenia Pimenta ; die 
agreeable fruits called Guava, Jamrosade , and 
Roeeapples are yielded by Psidium Guava , 
Eugenia malacceneis, &c. ; while the enormous 
Gum-trees, or Eucalypti , of New Holland, and 
the Melaleuca , which furnishes the oil of 
cajeput, also belong to the order. Myrtacea 
are nearly related to the Onagraceous order, 
from which they differ in having an indefinite 
number of stamens; and to Mdastomaceee , 
which have rostrate inflected anthers and 
ribbed leaves. 

Myrtle. [Mtbtus.] 

aCyrtus (Lat. ; Gt. ptpros). The typical 
genus of the order Myrtacea , and best known 
by the Common Myrtle, M. communis , a shrub 
with fragrant shining evergreen leaves and 
white flowers. Amongst the ancients the Myrtle 
was held sacred to Venus. The wood is very 
hard, and beautifully mottled. 

Mysorlne. An anhydrous carbonate of 
copper found at Mysore in India. 

Myitaoineae (Gr. pforat, the upper lip or 
moustache). The name of a family of Infusories 
of the tribe Trichoda , including those which. 

1 cilia, or fine hair-nke processes, 
r Many species of animals 
derive their 'trivial name from the same root, 
as the Vespertilio mystacinus, or whiskered bat ; 
the Caprimulmts mystic alts, or bearded goat- 
sucker; the Cypselus mystaceus , Or .bearded 
swift, Ac. 

Mysteries (Gt. pfo, to be dosed, or shut , 
hence pv4» t to initiate in mysteries, pborns, one 
so initiated , and pvtrrfipior ). The desire to 
shroud certain doctrines or ceremonies in an 
obscurity penetrable only by those who have 
undergone a systematic Initiation seems to have 
been common to most ancient nations. Thus, 
we find such mysteries or orgies existing in 
Egypt, Asia Minor, Greece, &c. ; and it has 
been thought that in the latter they were 
directly derived from the former. But if there 
is little doubt that the Greek mysteries were 
greatly modified by the influence of Egyptian 
sacerdotalism, the existence of mysteries in 
Greece before any such influence could have 
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been exercised seems scarcely less dear. Beyond 
this, the subject is involved in great uncertainty, 
and it might be rash to do more than state 
the opinions, sometimes conflicting, which have 
been entertained by historical critics with 
regard to the origin and character of these 
mysteries. The idea that from beginning to 
end they were an imposition for the mere 
purpose of extending the authority of priests, 
may perhaps be dismissed jat once. As in the 
case of the orades, the mysteries could never 
with such a foundation have held their ground, 
while it is also certain that the initiated were 
not only not all priests, but numbered among 
their ranks some of the wisest thinkers ana 
the greatest statesmen. In Greece, and espe- 
cially at Eleusis, the rites had apparently 
a local significance, and were directly referred 
to distinctively Pelatfjgic gods ; hence some his- 
torians have connected the mysteries - With the 

S rimitive religion of Greece, before the intro- 
uction of the frenzied rites of Egypt? Asia 
Minor, and Thrace. Thus Bishop Thirlwall 
regards them as ‘the remains or a worship 
which preceded the rise of the Hellenic- mytho- 
logy and its attendant rites, grounded on a 
view of nature, less fanciful, more earnest, 
and better fitted to awaken both philosophical 
thought and religious feeling.' At the same 
time he thinks it ( extremely doubtful how far 
they were ever used for the exposition of theo- 
logical doctrines differing from the popular 
creed.’ ( History of Greece, ch. xii.) In the 
same way, from the manner in which they were 
all confused in the minds of various authors, 
Mr. Grote ( History of Greece, part i. ch. i.) 
infers a close correspondence in character be- 
tween the rites of tne Idaean Zeus in Crete, 
of D&m6t6r at Eleusis, of the Cabeiri in Samo- 
thrace, and Dionysus (Bacchus) at Delphi and 
Thebes. These rites were in his opinion ori- 
ginally devoid of the element of mysticism or 
secrecy which, 1 if not originally derived from 
Egypt, at least received from thence its great- 
est stimulus : * but he adds that this change 
altered also the original idea, and that the 
secrets which they now professed to teach 
would ‘ be such as .to justify by their tenor the 
interdict on public divulgation,' and he con- 
cludes that it has never been shown, and is to 
the last degree improbable, ' that any recondite 
doctrine, religious or philosophical, was attached 
to the mysteries, or contained |n the holy 
stories,' whether of the Hfeyptian priests or any 
others. On the other hand, Dean Milman 
( History of Christianity , vol. i. ch. i.) attributes 
to them a Pantheistic doctrine, and a morality 
springing from the ancient Nature-worship of 
the East. But that the character of these 
mysteries was essentially dramatic, is beyond 
question. (Grote, History of Greece , part ii. 
ch. xliii. voL v. 282, note.) This fact is clearly 
proved by the concluding ceremonies of the 
greater Eleusinian mysteries (apart from any- 
thing which may have preceded them), when 
the initiated, returning to Athens, sat down to 
rest on the roadside, and assailed all passers- 
**2 
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by on the bridge of the Cephisus with coarse 
ribaldry and ridicule. This jesting and scoffing, 
according to the local explanation, merely re- 
presented the rude playfulness of the servant- 
xaaid IambA, who (in the Homeric hymn to 
D6m6t6r) is said to have distracted the grief 
of the sorrowing goddess. (Grote’s History of 
Greece , vol. i. p. 56 dec.) 

Of the Egyptian mysteries, and the alleged 
marvels which they revealed to the initiated, 
little can be said with certainty. Probably 
• their ceremonies were at once more licentious 
and more profane in the outpouring both of 
joy and sorrow than the Greek;’ and an 
intricate yet thoroughly organised priestly 
system brought the dramatic character of their 
mysteries to bear with greater power on the 
imnds of the worshippers. The symbolical 
instruction, which is said to have been given in 
these mysteries, forms the groundwork of some 
chapters in Moore’s Tale of the Epicurean. 
(For a further account of them, Bee Cabinet 
Cyclopedia, voL Lri. ; Sir G. Wilkinson’s An- 
cient Egyptians , vol. ii. second series.) 

It is, however, urged by some, that the 
opinions already noticed afford only a partial 
explanation of the phenomena of the mysteries ; 
that religious celebrations accompanied by rites 
which are in varying measure common to 
Greece, Egypt* Syria, Phoenicia, Hindustan, 
and other countries, cannot be explained by 
reference to local customs, legends, or myths 
of any one of those countries ; that no theory 
can be accepted as satisfactory which fails to 
throw light on the scattered and broken evi- 
dences which seem to indicate a common origin 
for all ; that this common origin seems to 
be the worship of the vivifying principle, as 
exhibited in the procreative powers of living 
beings, and symbolised in the rites of Adonis, 
Aphrodite, Isis, Thammuz, D6m&t&r, and other 
deities. That the Linga from time immemorial 
has been a chief symbol of Hindu worship, 
is* it is maintained, as little to be questioned 
as that the adoration of the Phallus entered 
largely into that of the Greeks. The corres- 
ponding emblem to the Linga was the Yoni, or 
symbol of the earth, as the mother of living 
tilings; and this symbol, under its name Argha, 
signifying a cup or vessel, gave rise, it is 
affirmed, to the myth of the ship Argo (signum 
in modum liburn® figuratum : Tacitus, Germ. 9), 
bwarra (Dionysus) being styled Argha-Nauths, 
oor lord of the boat-shaped vessel The au- 
thority of Theodoret, Arnobius, and Clement 
of Alexandria is claimed for the assertion that 
the Yoni of the Hindus was an object of vene- 
ration in the Ele uainian mysteries ; and it is 
that the purification of women in these 
mysteries (as exhibited in vases in the Hamil- 
tonian collection at the British Museum), 
answered doeoly to that of the Sacti in the 
mysteries of the Hindus. 

The whole* subject requires obviously the 
greatest caution, and the most rigorous scrutiny 
of facts and evidence ; but as the enquiry is 
stall in a very early stage, it would be premature 


to add Any further remarks to the foregoing 
sketch of the several opinions entertained by 
recent writers. 

MtStbrdss. In Modem Literature, a spedcs 
of dramatic composition, with characters and 
events drawn from sacred history. The mysteries 
of the middle ages are thought by some to have 
been first introduced by pilgrims returning front 
the Holy Land. They originated among, and 
were probably first performed by, ecclesiastics. 
However serious ana solemn the events which 
were represented in these singular compositions, 
there were invariably, in the later mysteries, 
two characters introduced to make sport for 
the multitude : ' namely, the Devil and the 
Vice — a personage accoutred in a long jerkin, 
a cap with ass’s ears, and a dagger of lath. 
He is now best remembered by the allusions to 
his character and office in the plays of Shak- 
speare. Miracles, or miracle-plays, were a 
species of mystery: they are usually said to 
have represented the martyrdoms of saints. 
In the sixteenth century, the mysteries were 
succeeded by moralities, which were much in 
vogue about the time when the Reformation 
made its chief progress in England. The 
characters in moralities were allegorical per- 
sonages. Several of these performances, some 
by no means destitute of poetical merit, remain 
to us. They may be considered as the last 
step in the progress made by the dramatic art 
in modern Europe, before it reached the station 
and character which it has ever since retained. 

The first biblical play on record is on Moses, 
and was the work of a Jew named Ezekiel in 
the second .century ; the second is a Greek 
tragedy on the Passion by Gregory Haadanzen. 
Religious plays were at an early time intro- 
duced into convents, and eagerly welcomed as 
breaking the monotony of convent life. A 
German abbess named Hroswitha composed 
some dramas of this kind in the tenth century. 
A great Passion-play is still celebrated every 
tenth year at the little village of Oberammergau 
in Bavaria ; and such representations may be 
seen more frequently in 'the Basque country. 
(Lecky, History of Rationalism , vol. ii.ch.vi.; 
Francesqne Michel, Le Pays Basque ; Edinburgh 
Review , April 1864, p. 878 &c.) 

Mysticism* In Religion, s word of very 
| vague signification, applied, for the most part, 
indiscriminately to all those views or tenden- 
cies in religion which aspire towards a more 
direct communication between man and God (not 
through the medium of the senses, but through 
the inward perception of the mind) than that 
which may be obtained through revelation. 
Thus, the Pantheism of the ancient philosophers 
and many modern religionists, which supposed 
a God existing in all space and matter, and 
revealed to ns in the outward manifestations 
of things ; the Quietism of Madame Guyon, 
*F6nelon, &c., who sought for direct revelation 
from the Divinity to the believer in a species 
of ecstasy ; the Pietism of Molinos ; the 
1 doctrines of the Illuminati in Germany ; the 
visions of Swedenborg; and some of the notions 
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prevalent among the Methodists and other 
sects among ourselves — all approximate to 
mysticism. 

Mythology (Or. pv0o\oyla). By this term 
is generally understood the body of legends or 
traditions handed down by a people respecting 
their gods, heroes, and preternatural beings. 
It has been ascertained that the mythology of 
all the Aryan nations has a common source 
and groundwork : and that this groundwork 
was the ordinary speech of the people before 
the dispersion of the race. This language, as 
is evident from the Vedic Hymns, &c., attached 
a living force to all natural objects ; and when 
its original meaning had been half forgotten by 
the several branches of the race in their new 
homes, its expressions still remained in the 
description of personal and anthropomorphous 
gods. Every word became an attribute, and 
all ideas, once grouped around a single object, 
branched off into distinct personifications. 
Thus the sun had been the lord of light, the 
driver of the chariot of the day ; he had toiled 
and laboured for men, and sunk down to rest 
after hard battle in the evening. From such 
phrases sprang Phcebus and Apollo ; and while 
Helios remained enthroned m the sun, his 
toils and death-struggles were transferred to 
Heracles (Hercules). Thus Endymion, a word 
meaning nothing more than the setting sun, 
became a youth who slept in the cave of 
Latinos (or forgetfulness). [Lethe and La- 
tona.] Hence the mythology of the Greeks, 
Romans,. &c., becomes strictly a part of com- 
parative philology, and can only be explained 
by it. 

Mythology, Comparative. As long as any 
people are acquainted only with their own 
legends and their own language, it is as impos- 
sible for them to analyse these tales to any good 
purpose as it was for Caesar to know that the 
Gauls whom he subdued spoke a language akin 
to his own. The Greek could not of course fail 
to see the meaning of many names in his mytho- 
logy. He could not but know that such names 
as Telephassa, Eurycleia, Enrygeneia, IolA, 
Phaethon, were words which signified light, 
far-shooting and wide-spreading: but there 
were many others of which he could make 
nothing. He had received the exquisite 
legend of Hermes [which see] ; but he had 
not the cine to guide him to the origin of the 
name : and he was wholly unable to explain 
such names as Achilleus, Paris, Helen, Pro- 
cris, Ixion, by any words belonging to his own 
language. Hence he was driven to conjecture ; 
and each false guess became probably the 
germ of a new version of the myth, while it 
removed the tale farther from its original 
condition of mythical speech into the con- 
crete form of an anthropomorphous and not 
unfrequently repulsive and immoral legend. 
Of these tales each country and almost every 
city retained its own version, without any con- 
sciousness that they were for the most pirt 
only different forms of the same story. Thus 
the citizen of Argos took pride in the myths 
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which clustered round the name of Perseus ; 
while the men of Athens, Calydon, and Thebes 
had their tales of Theseus, CEdipus, and Me- 
leagros* Yet the deeds attributed to them 
resembled each other in a way which nothing 
but the difference of names could have hidden 
from their eyes. Perseus is the destroyer, and 
he is the slayer of Medusa and the Libyan 
monster ; but Apollo, also the destroyer, slays 
the serpent Python, and Bellerophon is the 
slayer of Belleros. Perseus goes to the land 
of the Graiae and the Gorgons against his 
will ; but against his will Heracles also toiled 
for Eurystheus, and Apollo served as a bond- 
man in the house of Admetus. Theseus also 
is a destroyer. He slays the Minotaur, and 
destroys the mighty robbers who desolated the 
land. Perseus again is the child of DanaA, 
and the golden shower ; but Phcebus is born 
in Lykia, the land of light. [Lycaon.] All 
these heroes, again, move from east to west, 
Perseus to the home of the Goigons, Heracles 
to the land of the Hesperides, Kephalos from 
Hymettus to the Leucadian cape. They are all 
armed with invincible weapons: Apollo Chy- 
saor bears his sword; Artemis the spear which 
slays Procris ; Bellerophon, Heracles, and Achil- 
leus the arrows which no enemy may with- 
stand. All labour for the good of men, and 
the life of all closes in darkness, and gene- 
rally with disaster. Perseus slays* Acrisios, 
CEdipus kills Laios, Kephalos destroys Procris ; 
and all do these deeds unwittingly. These 
parallelisms may be indefinitely extended. 
CEdipus, Paris, Perseus, Telephos, are all im- 
mediately after their birth cast forth to die : 
all are preserved in the same wav with Cyrus, 
Romulus, and Chandragupta. If Theseus aban- 
dons AriadnA, Paris forsakes CEnonA, while 
Deianeira and Coronis are deserted by Hera- 
cles and Apollo. The imagery which runs 
through the legends is the same. A spot- 
less white bull bears Europa across the sea : 
a golden ram carries away the children of 
NephelA, the cloud. Hermes steals the herds 
of Phoebus, the lord of light ; whilg Phaethuaa 
and Lampetie, the bright and glistering, lead 
the cattle of Helios, the sun, to their pastures. 
But while to the Greeks all these were different 
personages, their legends exhibit many points 
of contact : and thus the epos of Argos, for 
example, is twisted into a complicated chain 
with that of Attica. All this by itself is 
remarkable enough ; but the wonder becomes 
much greater when we find stories substantially 
the same recurring in the mythology of North- 
ern Europe. The Norse heroes are likewise 
destroyers of dragons that lie coiled round deep- 
ing maidens, ana Sifrit and Sigurdr toil and 
fight for others not Iobs than Heracles, Perseus, 
Achilleus, or Bellerophon. If Herades sees 
IolA again at the end of his career, if Briseis is 
restored to Achilleus, and (EnonA to Paris, so 
Brenhyldr comes before Sigurdr in the hour 
of his death. Like Achilleus, the Norse Baldr 
and the Persian Isfendiyar can be wounded 
only in a singlo spot. The life of Meleagros 
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cannot be cut abort until the torch kindled at 
his birth has been extinguished : and, like the 
Jewish Samson, Nisoe cannot be overcome as 
long as the mystic locks of hair ^remain 
unshorn. The tale of Perseus is repeated in 
that of his descendant Heracles, but so is that 
of Sigurdr in the legend of Kagnar Lodbrog. 
Thus the Hellenic and the Norse tales have 
each their own significance ; hut they all point 
in the same direction. It,is the same story of 
the struggling and toiling sun, producing fruits 
for the children of men, conquering his enemies 
but conquered himself by an inexorable fate. 
Fsocris, in the Athenian legend, is the child of 
Hers6 idle dew, Eos is still the morning, SeUnft 
is still the moon, Endymion is the son of Aeth- 
lior the toiler, Phaethon is still the brilliant 
child of Helios, the sun. Judging, then, from 
tile evidence before us, we should be led to infer 
that where the Greek spoke of Perseus, the slayer 
of Medusa, as being the child of Danad, the 
ancestors of the Greek had spoken of the sun, 
the desfroyer of night, as the child of the 
golden dawn; that when the Homeric poets 

S oke of the death of Achilleus and Meleagros, 
eir fathers had spoken of the brief but mag- 
nificent career of the short-lived sun. It is 
dear, therefore, that if adequate evidence for 
such a form of speech could be found, it would 
furnish the key to the mythology not only of 
the Greek, but of" the Teuton, the Scandinavian, 
and the Persian. Under the head of Lan- 
OUAQH it has been shown that the discovery 
of Sanscrit rendered a science of comparative 
philology not only possible, but certain. The 
same discovery supplied the mythological key 
which had been so long sought in vain. This 
kay is furnished by the earlier Vedic hymns. 
(Max Muller, History of Sanskrit Literature.) 
In these hymns, Kephalos, Procris, Hermes, 
Daphnd, stand forth as simple names for the 
ran, the dew, the wind, and the dawn, each re- 
cognised as such, yet each endowed with the 
most perfect consciousness. In these hymns, 
when the night comes, the people say, * Our 
friend the sun iB dead : will he rise ? will the 
dawn comtf back again?' and thus we see 
at once the death of Heracles or Kephalos, 
and the weary waiting while Leto struggles 
with the finrth of Phmbus. When the day 
comes back, the cry, *Bise! our life, our 
spirit is come back/ carries us at once to 
the Homeric hymn and the joyous shout of 
all the gods when Phmbus springs to life and 
light in Delos. In these early songs, the dawn 
is a maiden loved by Indra, from whose pursuit 
she flies, as Daphne fled from Apollo, and the 
tale of Orpheus and Euiydike appears in 
its earlier areas as the legend of Urvasl and 
Pnrflravas. The morning with its early breeze 
exhibits the germ of the tale of Hermes, and 
betrays the first sign of the faithlessness of 
Helen. [Paris.] At once, names which in 
Greek mythology had defied all analysis 
become transparently dear. The Kentanrs 
or Cbhtatjks are the Sanscrit G&ndharvas, the 
bright clouds in whose arms the sun reposes 
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as he journeys through the sky, Ixion, the 
lawless lover of H6ra, is identified with the 
Sanscrit Akshiv&n, the being who turns on 
a wheel, the four-spoked cross seen in the 
heavens at noontide. 

But it is obvious that language which might 
be both innocent and beautiful when applied 
to the BightB and sounds of the natural world, 
might assume incongruous, repulsive, or dis- 
gusting phases, when these sights and sounds 
are antnropomorphised. Thus (Edipus like 
Perseus slays his ^randsire, and as Heracles 
is in the end reunited to Iol6, is afterwards 
solaced with the love of IoCaat6 ( Jocasta). But 
Iocast6 is his mother ; and the application of 
Greek ethical sentiment converted the legend 
into an appalling tale of incest, disaster, and 
ruin, until in the end Antigonfi comforts him 
in his dying hour, as Iol6, Briseis, and CEnonA 
stand at laBt by the Bide of those who had loved 
them and forsaken them. Of such legends the 
Iliad and the Odyssey present only varying 
forms ; how closely these forms resemble each 
other, can be determined only by an analysis 
of those poems, for which we have here no 
space ; but such an examination seems to 
warrant the conclusion that not only in the 
chief incidents of the story, hut in the personal 
characteristics of Achilleus and OdyBseus, of 
Paris and Helen, of Phaethon and Telemachos, 

| the Homeric poets worked on materials which 
came to them as a heritage from times long 
since passed away. They might embellish the 
materials, but they could not, and assuredly 
they have not, in each case, departed from the 
type set before them. It would follow, then, 
that the characters which they portrayed are 
not in strictness of speech national, or indeed 
even human. We have nothing to warrant the 
conclusion that the fierce wrath of Achilleus 
and Odysseus was ever exhibited by Achaian 
chieftains ; and if we attempt to explain the 
tale by a reference to national character, we 
find ourselves utterly unable to explain why 
they fix on the methods which they choose for 
accomplishing their vengeance and winning 
their victory ; why, for instance, Achilleus, like 
Meleagros, shoula choose inaction as the mode 
of avenging himself, and why he should make 
a vow not to rest until the blopd of human 
victims Bhould flow on the funeral pile of 
Patroclos, or why, again, Penelop6 should 
weave and unweave her web [Hyperboreans] , 
and why she should refuse to see her husband 
until the evening, and then test him by bring- 
ing before him the beautiful tapestry which he 
had woven for her long ago. [Bisms, tbx 
Seven.] 

Thus, then, in India and Greece, in Norway, 
Germany, Scandinavia, and Persia, we have a 
mythical system which is essentially the same ; 
in which the most striking names and incidents, 
the most remarkable details and imagery, are 
repeated with wonderful closeness. We find 
this parallelism in the legends of races who 
have certainly had no communication with each 
other since they assumed .e form of distinct 
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nations, and who in all other respects exhibit 
very few (if any) common characteristics; 
and if we find that their most complicated 
epic poems disclose the same framework 
which is seen even in the most fragmentary 
legends, if we find that the adventures or the 
inaction of their heroes are simply the result of 
an inevitable process going on in all kindred 
languages, then all charges of immorality 
founded on the character of these adventures 
fall at once to the ground. It is simply im- 
possible that such poets as iEschylus and Sopho- 
cles were descended from a people who, some 
centuries before, had deliberately sat down to 
invent ridiculous or loathsome fictions about 
the gods and heroes whom they worshipped and 
revered. In the Vedic mythology, Prajfipati, 
the lord of creation, did violence to his own 
daughter; but KumArila was ready with an 
explanation which the science of comparative 
mythology has established as incontestable. 
(Max Miillcr’s History of Sanskrit Literature , 
p. 530.) The legend of Eriehthonios, the coarsest 
perhaps in the whole range of Greek mythology 
(Apollodorus viii. 1. 46), resolves itself into a 
few mythical phrases as beautiful as they 
are innocent and pure ; and all mystery 
therefore is removed from that strange com- 
bination of repulsive legends with a sensitive 
morality which is exhibited in the Hcsiodic 
poem of tho Works and Days. These legends 
lay bare to us, in fact, the workings of the 
human mind from a time indefinitely trans- 
cending all historical memorials whatsoever ; 
and so clear is the light thus thrown on the 
earliest phases of human thought, that in the 
judgment of Professor Max Muller ‘the idea 
of a humanity emerging slowly from the depths 
of an animal brutality can never be maintained 
again.’ 

The object of this brief sketch of the 
results already attained by the science of 
comparative mythology, will have been folly 
attained if it leads the reader impartially 
to examine the evidence which may be ad- 
duced for and against the several proposi- 
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tions under which its conclusions may be 
summed up. A more complete account of 
the subject will be found in Max Muller's 
•Comparative Mythology,' in Oxford Essays 
for 1856 ; Lectures on Language, second series, 
by the same author ; Breal, Hercule et Cacus, 
and Le Mythe cC CEdipe ; Cox's Tales of the 
Gods and Heroes , and Tales of Thebes and 
Argos ; Dasent, Popular Tales from the Norse ; 
Grimm, Deutsche Mythologie ; Welcker, Gotten • 
lehre ; Creuzer, Symbolic der Alten Volkcr ; 
Kelly, Indo-European Folklore, &c. 

Mytilaceans (Gr. pvrlXos, Lat. mytilus, 
a mussel ). The name of the family of 
Lamellibranchiate Molluscs having the genus 
Mytilirs, or common mussel, for its type, 
and characterised by the mantle being open 
anteriorly, and by having a foot either suffi- 
ciently developed for the office of progres- 
sive motion, or serving to draw out, direct, and 
fix tho byssus. 

XKytilus (Lat.). A name applied by Linnaeus 
to all Testaceous Vermes which have* a bivalve 
shell, rough, and generally affixed by a byssus, 
with a hinge, mostly without teeth, generally 
with a subulate, excavated, longitudinal line. 
Tho species comprehended under the above 
phrase are placed by Cuvier in the Testaceous 
order of Acephalous Molluscs, and have been 
subdivided into the genus Mytilus proper (of 
which the common edible mussel, Mytilus 
ednlis, is an example) ; Modiolus , Lam.; IAtho- 
doihtis , Cuv.; Anodonta, Brug. ; Avicula, Brug. ; 
and Mdeaqrina, Lam., which produces the 
most precious pearls. Extensive establish- 
ments are maintained at Ceylon and other 
places for the express purpose of collecting 
the Mdeagrina margaritifera, or pearl oyster. 

Myxine (Gr. mucus). Hie name of 

a genus, of Cyclostomous fishes, remarkable 
for their mucous slippery integument: the 
species called glutinous hag {Myxine glutinosa) 
is a native of the British seas ; its habits are 
parasitic, and it is most commonly met with in 
the interior of a cod upon whose flesh it has 
been preying. 
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JT. One of the liquid scries of letters. It 
is common to all known. languages, and is in- 
terchangeable, more particularly in the Latin, 
Greek, and other cognate languages, with a 
variety of letters. As an abbreviation, N is 
used for north, mimero , &c. ; N.B. for nota 
bene; N.L. for non liquet (i.e. the case is not 
clear enough to pas3 sentence on); N.P. for 
notarius publicus , &c. 

Kablum. One of the most famous musical 
instruments among the Hebrews. Its form 
and nature are so little known that C al- 
ine t thinks it was a harp, Kircher a psaltery 
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or stringed instrument of percussion played on 
by sticks, and Harmer ( Ooseivations on Scrip- 
ture) bints at its being a bagpipe. Bytimer 
{Lyra) say 8 that it was like a leathern bottle, 
explaining his meaning to be that it bore a 
resemblance to the ancient Greek and Boman 
lyre, the body of which was made of the shell 
of the tortoise. The authority of Josephus 
(Ant. Jud. vii. 3. 12), if to be relied upon, 
distinctly shows it was not .in instrument of 
ercussion, but played upon with the fingers ; 
is words tire, f? v&l 3\o, Sm ip$6yyovs Igovra, 
rots Safer i>\o is xpoverat. Its haring twelve 
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sounds, witnout telling how those sounds were | 
produced, whether by strings or wind, leaves 
the matter so doubtful that the reader must 
deride for himBelf. 

Wabot (a corruption of nawAb, from naib, 
a deputy). The title of the governor of a pro- 
vince or commander of an army, in India, 
under the rule of the Moguls. The nabob 
was, properly speaking, a subordinate provin- 
cial governor under the subahdar ; i. e. governor 
of a subah, or larger province, In the decay 
of the Mogul empire, many of the nabobs 
became virtually independent, until their do- 
minions were reduced by the English. The 
term nabob is vulgarly applied to Europeans 
who have amassed a large fortune in the East 
Indies, and live in Eastern Bplendour. 

Vabonasiar, Bra of. In Astronomy, 
an era, followed by Hipparchus and Ptolemy, 
and adopted from the Chaldean astronomers, 
who had been in the habit of referring the 
observations of eclipses to the beginning of the 
reign of Nabonassar, the alleged founder of 
the Babylonish empire. This era Niebuhr 
( Lectures an Ancient History i. 29) regards as 
‘ firmly established in history/ while he looks 
on Nabonassar as a prince who shook off the 
Assyrian yoke, and re-established the indepen- 
dence of Babylon. But while Niebuhr regards 
this fact as placed beyond all doubt, Sir G. 
C. Lewis (Astronomy of the Ancients , 428) 
regards the astronomical canon for the period 
before Cyrus as * a complete historical puzzle,' 
and remarks that * the name of Nabonassar, 
from whom the era is denominated, is unknown 
to us from any other source/ His conclusion 
is that the canon is referred to an arbitrary 
date, altogether beyond the evidence of history. 
Mr. Grote (History of Greeoe, part ii. ch. xix.) 
states that ‘the earliest Chaldean astrono- 
mical observation, known to the astronomer 
Ptolemy, both prerise and of ascertained date 
to a degree sufficient for scientific use, was a 
lunar eclipse of the 19th of March 721 b.o., 
the 27th ^ year of the era of Nabonassar/ 
which begins with February 26, 747 b.c. 

Vacant (Span, nacar, mother of pearl). 
A term applied to a pale red colour with an 
orange cast. The nacarat of Portugal is a 
fine linen fabric, dyed fugitively of this tint. 
The brightest red crapes of this kind are 
manufactured by the Turks of Constantinople. 
(Ure's Dictionary of Arts.) [Rough.] 

Waerlte (Fr. nacre, mother of pearl), A 
talcose silicate of alumina, consisting of minute 
scales, with a glimmering pearly lustre. 

Xfadlr (Arab, nazeer, opposite). In As- 
tronomy and Geography, the point of the 
heavens diametrically opposite to the zenith. 
The zenith and nadir are the two poles of 
the horizon. 

Vania (Lat.). A funeral dirge sung to 
the music of flutes. The Romans personified 
Neenia, her chapel being built outside the walls 
near the Viminal gate ; her worship was pro- 
bably designed to procure rest ana peace foT 
the dead. 


Vftvua (Lat.). A spot or mark upon the 
skin of children at birth. 

Wagelflulie (Got.). A Swiss and Italian 
deposit of the Miocene or middle tertiary 
period, part of it being magnificently developed 
at the celebrated bill of the Superga near Turin. 
The rock is generally a mass of conglomerate 
and is locally very thick. 

Vaiyaflte' A native telluride of lead 
and gold, found at Nagyag and Offenbanya, 
in Transylvania. 

Valads (Gx. NoXdfft*, a word akin to rdm, 
1 flow ; vavs, a ship ; Lat. nare, to swim ; the 
Sanscrit root being snA, to wash). In Greek 
Mythology, female deities who presided over 
fountains, rivers, brooks, &c. The * number 
of these goddesses web indefinite. [Ntmfhs.1 

WaladaoecB (from Naias, one of the genus). 
A group of aquatic inconspicuous monocotyle 
dons, found both in salt and fresh water. 
[Fluviaius.] 

Mall (Ger. nagel, Gr. 8vuf). This term 
is given to the terminal horny appendage of 
the finger and toe when they are in the form 
of flattened or depressed plates, serving to 
support a broad tactile surface, as in the 
human fingers. When these appendages are 
compressed, carved, printed, and extended 
beyond the digit, they are called talons or 
daws, and the animal bearing them is said to 
be unguicvlate ; when they encase the extremity 
of a digit like a box, they are called hoofs, 
and the animal is ungulate, 

Vali (Gr. valdt, a naiad). The name of a 
genus of minute Abranchiate Anellides, or red- 
blooded worms, remarkable for their powers 
of reproducing parts of the body when mutit 
la ted ; and for procreating their kind by spon- 
taneous separation of the hinder segments of 
tfw trunk. 

Waked Flooring. In Architecture, the 
timber work of a floor, which supports the 
boarding, or ceiling, or both of these means 
of covering. 

Vame (Lat nomen, Fr. nom). The de- 
signation by which any individual is known. 
The custom adopted in personal nomenclature 
has been based on some uniform principle 
since the earliest ages ; modi^ed, however, by 
the varying circumstances of different coun- 
tries, and according to the more or less 
advanced state of civilisation of every people. 
Thus in the early state of society of the Jews, 
Egyptians, Persians, Greeks, Romans, Germans, 
Gauls, Britons, and indeed of every nation,* no 
one had more than one name ; bnt in a more 
advanced period one or more additional names 
were given, in order to mark the different 
families to which individuals belonged, as well 
as to distinguish members of the same family 
from each other. To .effect these objects the 
| ancient Romans, et least those of gooa family, 
generally used three names — the preenomen, 
the nomen, and the cognomen ; the first, which 
was given on the assumption of the toga viri- 
lis, marked the individual, like our Christian 
name ; the second distinguished the GFVns, and 


632 



NANDIT NAPOLEON, CODE OF 

the third the Fa imu, to which he belonged, that of rock oil varies from 0*830 to 0*800, and 
To these, however, was sometimes added a their boiling points are liable to corresponding 
fourth name, called the agnomen, derived from variations. (Mansfield, Quart. Joum. Chem . 
some distinguishing peculiarities in each indi- Soc. i. 252 ; De la Rue, Proceedings of the 
vidual’s character or condition; thus Publius Royal Society, viii. 221.) 

Cornelius Scipio was named A fricanus, from his . ISapbtlialene or STapltUiallii. This 
exploits in Africa. The mode of designation is a solid hydrocarbon ■* C a0 H I0 , formed du- 
adopted in all the countries of modem Europe ring the destructive distillation of pit coal for 
is founded on a principle somewhat analogous the production of gas. It is obtained bv re- 
to that of ancient Rome ; with this prominent distilling the coal tar. It is a white crystalline 
difference, that in the formed no nomen or dan substance, heavier than water, and of a pecu- 
appellation intervenes between the prenomen liar aromatic odour. It is extremely volatile 
(or Christian name) and the cognomen (or sur- {fusing at 180°), and its vapour condenses 
name). [Suhnamb.] in large white flaky crystals. It bumB with 

Xandn. The name of the American ostrich much smoke. It is soluble in alcohol and ether. 

( Rhea americana). [Rhea.] This substance has given rise to an infinity of 

Vanketn. A yellowish or buff-coloured compounds with acids, chlorine, bromine, &c. 
cotton cloth, largely manufactured at Nankin none of which are of practical importance, but 
in China. Its colour is that of the cotton curious in reference to the substitution of corn- 
wool of which it is manufactured. They are pounds, and to the nomendutural difficulties in 
sometimes bleached, and then are called whi(e which they are involved. (Miller's EU merits of 
nankeen*. Imitation nankeens are manufac- Chemistry m. 667.) In some of our gas-works 
tured at Manchester ; but these are confessedly naphthalene is occasionally formed in such 
of an inferior quality to the Chinese, neither quantities as to produce much inconvenience by 
lasting so long, nor holding their colour so plugging up the service pipes, 
well. Vapbtbalfto Acid. Phthalic Acid. A 

Nantei, Bdlet of. [Edict.] crystalline product obtained by the action of 

aos or Wave (Gr. txufs, a house or tem- nitric acid on naphthalin : it has also been 
pie). In Architecture, that part of a temple similarly obtained from alizarin, 
which is enclosed by the walls. The part in BTapler’s Bones or Bods. An instrument 
front of it was called the pronaos, the part that contrived by Lord Napier, the inventor of lo- 
occupied the rear being called the posticum. garithms, for facilitating the performance of 
In modern ecclesiastical architecture the term multiplication and division. It was described 
nave is applied to the middle part or alley of by Napier himself in his Rabddogie, Edinburgh 
a church, between the aisles or wings, to the 1617 ; a short explanation is also given in the 
west of the transepts and choir. Penny Cyclopedia. Although interesting as a 

Vaphtha. This term, originally applied curiosity, the instrument is practically useless, 
to one of the products of the distillation of pit V&ptes Yellow. A celebrated yellow 
coal, has been extended to a variety of native pigment, formerly made by a secret process at 
hydrocarbons, issuing often in large quantities Naples, and used not only in oil painting, but 
from fissures in connection with coal strata and as an enamel colour ; it is said to be a mixture 
in other localities. The Burmese petroleum or of the oxides of antimony, lead, and zinc, 
naphtha has long been celebrated; it issues Wapoleon, Code of. In 1802, during 
from a sandy loam resting on bituminous the temporary calm of the Peace of Amiens, 
shale, and coal strata, and is used in lamps, Napoleon, then First Consul, undertook the 
and mixed with earth for fuel. great task of forming a civil code. It was in- 

Enormons quantities of naphtha, under the trusted to a commission of the council of state ; 
name of rock oil, have been imported from of which Tronchet, Roederer, Portalis, Thibau- 
Canada and from the United rates. The dean, Cambac£r£s, Lebrun, were the leading 
Mecca wells of Ohio are sunk in a sand-stone members. 'Tronchet’ (said Napoleon himself 
saturated with the oil, and have yielded from to Las Casas) * was the bouI of the code.’ 
twelve to twenty barrels of oil daily. One of (Memoirs, part iii. 234.) Portalis has algo 
the Canadian wells is arid to have yielded a the credit of an important share in its corn- 
thousand gallons an hour, much of which ran to position.. But Napoleon hjjnself took great 
waste from want of means to store it These interest in the subject, and mingled eagerly in 
supplies an apparently inexhaustible, and havq the discussions of the commission, as appea/s 
led, as already stated, to large importations into by the proc&s-uexfral of thoso discussions. After 
this country, when the oils are used for various all allowances made for the unparalleled flat- 
purpose*. It need scarcely be observed, that teries of the Napoleoniats, hi* -remarks ai^r 
on account of the ready and dangerous in- said to show great, intuitive sagacity, npeh 
flammability of all these products, careful pm- readiness, and a peculiarly enquiring disposition, 
cautions against fire are requisite in the ware- which often led him to the pryairiples ofc thing* . 
houses in which they are stored. while men of less natural $power,$»td trailed, 

When these oil* are subjected to fractional in a “different schoolj-wepc bu#\ ipg themselves 
distillation they are separable into several ' uhprofitubly >\ith tlw v mat torsion the surface, 
distinct hydrocarbons, and they differ in com- ' 'I had at first fancied.' 'says, ‘it would he 
position and in specific gravity accordingly ; possible to reduce all laws to simple gooiuctri- 
(i:>3 - 
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cal demonstrations, so that every man who 
could read and connect hie ideas together would 
be able to decide for himself ; but 1 became 
convinced almost immediately after that this 
idea waa absurd.’ (Las Casas, Mem. part vi. 
263.) Still, according to himself, he continued 
to cherish the scarcely less absurd idea that no 
other laws might be necessary than those in- 
serted in. the code. The second volume of the 
work of Thibaudeau (Bur It Consulat et ? Em- 
pire) is perhaps the most useful to consult for 
the history of these discussions. According 
to him, the secretary Locr6 did not in any 
degree improve the speeches of the First Consul 
in his report. Although the ideas of N apoleon 
himself are said to have entered largely into 
the composition of the code, it does not appear 
clearly m what important particulars this was ! 
the case ; except in one singular instance, thut 
of the law of divorce (book i. title 6), the 
liberty of which he is said to have greatly pro- 
moted. The Code Civil is composed of a great 
number of laws, dated from the * 14 Ventose, 
an 11’ (March, 1803), to 24 Ventose, an 12 
(March, 1804), in which latter month they were 
united in a single code ; and which was repub- 
lished under the empire in 1807. The 1 Code 
de Procedure Civile ' was put in force on the 
1st of January 1807 ; the Code of Commerce 
dates from the same year; the 'Code de- 
struction Criminelle ' from November 1808; 
the 4 Code Pinal * from February 1810 ; which 
last is a revision of the 'Code Pinal’ and 
' Code des Dllits et des Peines ’ of the Revo- 
lution. But the * Code Civil * is that to which 
the term ' Code Napollon * is in common lan- ! 
guage particularly applied. It consists of three 
books ; the first ' of persons/ subdivided, under | 
eleven titles ; the Becond ' of goods (biens), and 
the different modifications of proport y/ com- 
prising four titles ; the third * of the different 
manners in which property is acquired,’ with 
twenty titles! These last are again subdivided 
into chapters and sections ; and the whole code 
consists of articles numbered in arithmetical 
order through the whole, in all 2281. The 
most important provisions of the code as to 
the civil state of persons are those relating to 
marriage and divorce. With regard to pro- 
perty, its fundamental law is that of equal suc- 
cession by heirs, the abolition of most distinc- 
tions between landed and movable property, 
and the restraint imposed by it on the testa- 
mentary power. In the general character of 
its system, the Code Napollon merely consoli- 
dated the revolutionary laws already existing. 
[Cobb.] 

garoeia (Gr. rdp*n, numbness). One of the 
vegeto-alkaline bases, contained m opium, and 
discovered by Pelletier in 1882. Its medical 
virtues have not been ascertained. Its compo- 
sition is said to be C« a H*, 0 19 rf. [Opium.] 

BereUfoi (Gr. rdpwm). In Botany, a 
genus of Endogens belonging to the natural 
order AmaryUiaaoem , among which it is known 
by its flowers growing upon a scape, and having 
a cup at their mouth, the stamens opposite the 
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sepals being longer than the others. The species 
are very numerous ; and from their delicate 
shape, soft and various colour, and sweet scent, 
have long been favourite objects of cultivation, 
especially the Daffodils, Jonquils, and Tazettas. 
Some of the more hardy species grow wild in 
our woods and under our hedges ; but the finer 
sorts are natives of more southern latitudes. 
They are divided into several groups or sub- 
genera, of which the principal are: Ajax, the 
Daffodils ; Ganymhdes, the Rush Daffodils ; Her- 
mione, the Polyanthus Narcissi; and Queltia, 
the Mock Narcissi. 

Nabcissus. In Mythology, the beautiful 
son of Kephisus and the nymph Liriope. 
The legends connected with his name are by 
no means consistent. According to one ver- 
sion, he was insensible to the feeling of love, 
and Echo, failing to win his affection, died of 
grief; as a punishment, Nemesis made him 
fall in love with his own image, reflected in 
water, and Narcissus in his turn pined away 
from unsatisfied longing. The story of his meta- 
morphosis into the flower, bo called, ib given only 
in the version adopted by Ovid, and this ver- 
sion says that he killed himself, and that the 
flower sprang from his blood; while PausaniaB, 
earnestly combating the proposition that Nar- 
cissus was so stupid as to be unable to dis- 
tinguish a man from a man’s shadow or image, 
maintains that he looked at his image in a well 
to remind himself of a sister whom he had 
loved and who had died. He is sure, however, 
that the flower existed before Narcissus, because 
Persephonl was gathering narcissi in the fields 
of Enna when she was stolen away by Hades. 
To so devout a believer in the supernatural, the 
proof was conclusive; but these inconsistent 
versions show at the least that the idea of an 
actual metamorphosis was of comparatively 
late growth. 

Karooffenine (a product of narcotine). A 
basic substance resulting from the oxidation 
of narcotine. 

Vurootlos (Gr. vdpKn). Medicines which 
produce drowsiness, sleep, and stupor. Some 
of them appear, in the first instance, to act as 
stimulants, quickening the pulse, and rousing 
the energy of the nervous system ; end, in veiy 
small doses, this is their most obvious operation. 
In larger doses these effects are followed by a 
tranquil state of mind, torpor, and even coma. 
Considerable skill and experience are required 
in the successful administration of these medi- 
cines, both as regards the cases in which they 
are to be prescribed, the doses in which they 
are to be given, and the peculiarities of habit 
which often interfere with- and modify their 
usual effects. They are to be distinguished 
from sedatives, which do not produce prelimi- 
nary excitement. Opium is a narcotic, henbane 
a sedative. [ AftoDTins ; Hypnotics J 

Vareottne (Gr. ydptcrj). (C 48 H. 4 0. f N.) A 
srtistallised substance, obtained by digesting 
opium fo ether* " It was discovered in 1803 by 
Derosne, and supposed to be the narcotic princi- 
ple of opium ; but this has since been shown to 
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reside more exclusively in morphia, and nar- 
cotine m possessed rather of stimulant qualities, 
and is the cause, perhaps, of the excitement 
which opnzm occasions ;tfre statements, however, 
as to its medicinal action are much at variance. 
Kaseetims is almost insoluble in water and in 
weak solutians of ammonia and potash. Alcohol 
and ether dissolve it, but not very freely. It 
fuses at 268°, and concretes into a crystalline 
mass on cooling. 

Hard (Gr. vdp8os). The Hard of the ancients, 
or Spikenard as it is usually called, is now 
believed to have been the produce of a dwarf 
Yalerianaceous herb, found in Nepal, and 
known to botanists as the Nardostackys Jata - 
mami. The roots are said to be very fragrant. 

BturAae (its native name). The NaraiMa 
macropus, ®r r as it as sometimes called, N. 
salvatrix, the spores and spore-cases of which 
are pounded by fha native A and 

made into* bread or porridge. 

Harm Hf— (Lat narzatio). In Rhetoric, 
the term esaaHy applied to the second division 
of an oratorical discourse, in which the facts of ; 
the ease are set forth from which the orator 
intends to draw hie conclusions. 

Xarthex (Gr. Mfpdijf). The first section' or ' 
division in the Roman basilicas, allotted espe { 
eially to the monks and to women, and used 
for rogations, supplications, night-watches, and 
as a place for the dead during the performance 
of the funeral rites. The catechumens, the 
enezgaman (or persons supposed to be pos- 
sessed by erfl spirits) and the lapsi (or persons 
who had denied their faith during rimes of 
persecution) were also restricted to this part 
of the building. The baptistery was distinct 
from the narthex, being reckoned among the 
curdngy or appurtenances of the basilica. 
(Hook's Church Dictionary.) 

Najbthbx. The genus of Umbellifers from 
which the drug Asafoetida is obtained. 
[Asafcetida.] 

Varwhsh The common name of the 
species of Cetacean which has a single long 
protruded tusk. [Mono don.] 

Vasal (Lat. nasus, nose). A nasal pronun- 
ciation is given in some languages to particular 
letters, as in Freneh to tho letters n and m in 
certain positions. The only sound approach- 
ing to nasal in English is that of tho double 
consonant ng ; as in thing, ring , &c. 

VaMlii. [Semnofxtheccs. ) 

Nascent State. Chemists generally ap- 
ply this term to gaseous bodies at the moment 
of their evolution, &b it were, from liquids or 
solids, and before they have assumed the 
aeriform state. There are numerous cases in 
which bodies, having no tendency to combine 
under ordinary circumstances, readily unite 
when presented to oach other in their nascent 
states. Hydrogen and nitrogen gases, for in- 
stance, when mixed together, show no disposi- 
tion to combine; but when certain organic 
Ixxlies containing those elements arc heated, 
they are evolved in their nascent states, and 
combine *-0 a*- to form ammonia ; it is in tbi* 
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way titeft ammonia is abundantly produced 
during tH* destructive da tamation of many 
kinds of annuo! B latter, and of pit coal. 
Hydcogua gam ban an actual, under ordinary 
cnwmitftqniBBS» m udjglfa ig or on arsenic; but 
when sotoftide a £ iron or arsenide of sane ore 
acted on by dilute sulphuric acid* the hydrogen, 
at the moment of its; evolution^ combines with 
the sulphur and arsenic to form sulphuretted 
and arseonretted hydrogen. The destructive 
distillation of organic substances in general 
fimiashe a tbondiati and ungaBtent of 

VUstartta (Lat). Tho arientiftc name 
of a. genus of Crnexfiercna plants of weedy 
chonactear, some of them found in thin country, 
the Boost< important being the Wister-CMBB, N. 
officinale. It is also a popwhsr er garden name 
ibr the Tropeeahcm, or Indian Cress, doubtless 
front mom* fancied rvsemhlsaacB'in rtepEOpertk* 
to t home of the true 3“ 

Jtmmmm (Lat. nasus* a sml A genu of 
Plantigrade Mammalia, so nlM has the 
remarkable elon^atkm and u p wa rd curve of the 
nose. The species of this geows, N. rufa , or 
red Conti, and AC fume*, or b rown ceati are 
both natives of South America They climb 
trees in pursuit of birds, and to vdb their nests ; 
they borrow for shelter at the foot of large 
trees, and oftep undermine litem to nth an 
extent that they are liable to be overturn ed 
even by a slight wind. 

JTusuta (Lat. nasus). A term in Zoo- 
logy, signifying the prolongation of the moi* 
rle into the form of a noee, as in the 2Vm- 
i ncles nasuta , PUnroncctcs nasutus, Truxalis 
nasutus ; or the develqpement of the integu- 
ment of the face above the muzzle, forming a 
true nose, as in the proboscis monkey, Simia 
nasuta . Hligcr called a family of Multun- 
gulate quadrupeds with the nose prolonged 
beyond the jaws, and movable, as in ihe 
tapir, Nasuta. 

Natatores (Lat. from nato, I mm). 
Swimming birds. The name of the order of 
birds including those in which the toes are 
united by a membrane, whence the order is 
also termed Palmipedes. The legs are placed 
behind the equilibrium, and the body is covered 
with a thick coat of down beneath the feathers. 
[Ansf.uis ; Anatid.h.] 

Natatory. In Zoology, a term used to 
denote that a locomotive extremity, or other 
part, is provided with a membrane, or with 
close-set hairs, by which it is adapted for dis- 
placing water. 

Ration (Lat. natio, from nascor, to ho 
torn). A collective appellation for a people 
inhabiting a certain extent of t e r rito r y .under 
'ihe same government. The word is also used 
in some universities, by way of distinguishing 
students of different districts or countries, as 
the caso may be. This latter meaning is 
borrowed from the custom of the university of 
Paris previous to the institution of faculties, 
when those who resorted to it from different, 
countries lived under the same institutions 
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and masters ; a common country, however, 
being the only tanfitf union. 

VstiOBslMt, In^ranee. Under the 
n&mee of benevolences and loams, the English 
sovereigns had for centuries increased, wnen- 
ever neoestity pmsssfl them, each rwouroes as 
could be denvod fiwwn tori? estates, feom their 


It is hardly needful to say tost these debts 
were rarely repaid and that parliamentary 
‘ i of the i 


supervision oyer endh parts 
were applied to the public service was, ex- 
cept in rare cases, unpractised and unknown, 
when these methods of raising funds were 
declared illegal, mcmarohs sometimes resorted 
to violence, as Charles L and Charles U. 
did in the eeinzse of the mondbazrts’ and 
goldsmiths* deposits; sometimes they bor- 
rowed on their 'personal security, as Otax&es 
I. borrowed from the collepes cif Oxford sad 
Cambridge, from ton Oava&ra. and the loyal 
corporation* ; sometimes they sold their pas- 
mwBHML m rftfjrftpa TT t mu Dun^ric; mw 
times they even sub mit ted to be the an- 
nuitants of foreign eo w me ig n a. as the same 
monarch was of Look XI V- A parliamenir- 
aiy- guarantee was not of die question, for 
the e ffe c ti ve existence of such a security im- 
plied the collateral necessity of parliamentary 
superintendence and control, and a far greater 
political independence than the house of Stuart 
could have endured, or indeed ever suffered, i 
Had the coarse of events which led to the 
Revolution taken a different tom, James EL, 
who was an economical and thrifty sove- 
reign, might perhaps have so husbanded his 
ample revenue as to have rendered him- 
self at once independent of his parliament 
and of Louis. But the Revolution threw the 
crown entirely into the hands of the House of 
Commons, and made the monarch, by virtue of 
its fundamental principles, wholly dependent 
upon the 'people for his supplies. Public debts 
had been created by the Dutch long before the 
era of the Revolution, and there cannot be a 
doubt that if an effectual guarantee had been 
possible, securities analogous to those created 
at the Revolution Would have been negotiated 
during, the' Spanish and oivil wars, and even 
during the time in which the nation was bent 
on recovering toe Palatinate. 

It is true that at the Revolution the new 
settiement waa in great danger, but it may be 
doubted Whether the danger was really under- 
stood. At the present time, when the worthless- 
ness of moet of the persons who joined the 
standard of William is known, it is quite possi- 
ble, to.he wise after the event ; but it is not 
likely thatih* public 'were alive to the perfidy 
of fchemen who, surrounding the throne of 
William, made ardent professions of loyalty, 
and alls the, while corresponded witojthe 

the occasions by which tho new parliamentary 
system was enabled to assert its authority 
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over the rev enu e, to give the most satisfactory 
pledge of it* power, by inducing subscriptions 
on the wart of the mercantile public for the 
relief or government necessities and to prove 
itself, in great degree at le&Bt, the expressed 
voice of the people aft large. It is impossible 
to conceive the existence of a national, debt, 
except on the hypothesis of parliamentary 
independence, because, unless the nation b* 
personally pledged to the obligation, the 
security is worthless. 

In order of time, the oldest part of the 
national debt is the composition made to the 
bankers for the seizure of their deposits, i. e. 
1,328,626/., in the Exchequer on the 6th of 
J anuary, 1672. To still the panic which ensued 
upon this robbery, the king promised to pay 
interest at the rate of six par cent, on the sum 
appropriated; but,a* might be expected, he broke 
has w o rd, paid no interest, took no steps to 
liquidate the obligation, and the bankers nearly 
t hirty years afterwards were obliged to accept a 
oampomtson, by which interest at toe rate of 
throe per cent, was secured on toe debt, with the 
option of redemption on repayment of half the 
principal The actual debt was thus reduced 
to fi64,263L, and nearly toe whole was absorbed 
in the subscription of the South Sea Company's 
stock in 1720, thus forming the earliest* part of 
the national debt, being that only which was in- 
creased before toe Revolution. 

It has been observed above rPcrmn, Public], 
tost originally the word fund eras applied to 
the source from which the means for paying 
interest and (when the debt was terminable) 
the principal were to be derived, and that much 
of the public debt, when interpreted according 
to the amount originally contributed to the 
exigencies of government, is fictitious. [Fund, 
Sinking.] 

During the greater part of the eighteenth 
century, loans wens negotiated in a number of 
stocks. For instance, the subscriber of 100/. 
received a certain amount in consolidated an- 
nuities at three per cent., a certain amount in a 
four or five per cent, stock, and a terminable 
annuity. Hence the creation of that which was 
called long annuities ; the extinction of which 
has been a considerable relief to the revenue 
of late years. But it has been found that the 
terms on which long annuities have been grant- 
ed have been exceedingly disadvantageous to 
the borrowers, the worth of toe annuity having 
been generally far in excess of the money ad- 
vanced. This was still more notably the case 
in government life annuities; in regulating 
which, the government habitually granted an 
annuity worth fourteen years' purchase when 
toe actual value of the life was not more thai 
ten years’ purchase. 

The bank of England has always negotiator 
toe government loans* and received a fixec 
sum for toe same. Originally the interest on 
toe several funds was paid at toe Exchequer. 
But part of toe South Sea scheme was the 
consolidation of all toe funds, with a view to 
their being managed by the company, who were 
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to make themselves responsibly for the interest. 
Gradually the whole management of the debt, 
the payment of interest, the circulation of Ex- 
chequer bills, and all the other offices connected 
with the financial acts of the government, have 
been conferred on the Bank, which receives a 
stated annual sum in compensation, with the 
use of the Exchequer balances remaining in 
their hands. This payment is 300/. per million 
on 600 millions, and 150/. per million on 
all above 600 millions. Thus, in 1863 the 
Bank received 180,000/. for the first-named 
portion, and 20,224/. for the management of 
134,827,423/. The payment of interest on the 
government annuities forms another item in 
the expense of management, this payment being 
provided for at the National Debt Office. 

The public debt is divided into that con- 
tracted for Great Britain and Ireland ; each of 
these heads is further subdivided into perma- 
nent funded debts and terminable annuities, and 
again iuto the various stocks, created either by 
original loan, consolidation, or reduction, with 
charges of interest on each portion. This state 
of the debt on March 31, 1863, is given in 
Table I. with the purpose of exhibiting the form 
in which the debt and charges are presented 
to parliament id the annual volume of miscel- 
laneous statistic?. 

The debt has grown during periods occupied 
by foreign wars. This gradual growth is 
shown in Table II. with the diminutions which 
have been effected in its amount during times 
of peace. The redemption amounts to less 
than ten per cent, upon the capital created. 
For the expedients which have been from time 
to time adopted, for the purpose of liquidating 
public obligations either in whole or part, Bee 
Fund, Sinking. 

It is not possible to separate from the ordinary 
consequences of taxation in general the effects of 
so large un annual deduction from the profits of 
the nation, in order to meet the interest to bo 
paid on those public debts which have been 
created upon the guarantee of national honour. 
These profits are at present mulcted to the 
extent of twenty-six millions a year; and if 
it were possible to free industry from so vast 
an incumbrance, and to permit the accumulation 
and productive employment of so large an 
amount of a nation’s annual earnings, it would 
seem that industrial efforts would be recom- 
pensed by a far larger share of prosperity than 
they can attain under the pressure of such 
enormous annual obligations. But v though 
taxation diminishes the quantity of eiyoyments 
possessed by the contributor, it does not follow 
that it cripples the collective energy of a nation. 
It may, ana often does happen, that taxes paid 
to government are deductions from unnecessary 
expenditure, and that the proceeds of theso 
taxes are devoted towards the maintenance of 
labour, and even of productive labour. If in- 
deed a war expenditure is rendered necessary 
in order to support the independence or poli- 
tical existence of a nation, however much the 
charges may press upon i ml i vidua Is, its effect 
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on a community is rather to displace a portion 
of profit, which may have been spent as well as 
saved, from particular persons, in order to in- 
vest it in permanent advantage to the nation 
at large. Government expenditure, even for 
war* is not necessarily a public loss, however 
just it may be that war should not be under- 
taken except under the pressure of overwhelm- 
ing macessityv and should be, as far as its 
burdens and charges are concerned, so distri- 
buted as to affect as evenly as possible all 
classes alike. The pressure of the interest on 
the public debt is to be considered, therefore, 
much more as affecting the power of expendi- 
ture possessed by individuals, than as really 
affecting national resources. [Taxation.] 

Unlike almost all other nations, the English 
people has consistently recognised the sanctity 
of its public obligations ; and if repudiation has 
ever been recommended, it has been by obscure 
persons, who have been met by indignation or 
contempt. Sometimes indeed it has been argued 
that the act of a generation by which it pledges 
posterity to the liquidation of debts incurred 
m the interest of a bygone policy, or a tempo- 
rary advantage, is not and should not be bind- 
ing on posterity. But such reasoning ignores the 
greatness of the inheritance which has been 
received from our ancestors, and is of the same 
nature as the morality which would accept the 
estate of another, ana dispute the debts which 
have been contracted for the purpose of de- 
fending, improving, and securing the estate. 
Even if the political action of our forefathers 
was not wise (and much if not by far the greatest 
part of the national debt was contracted for 
unreal or illusory objects), supposed value was 
taken by the act, and real value received for the 
obligation. So if an heir received an inherit- 
ance from his ancestor, and on taking possession 
discovered that large debts were due from the 
estate, for instance, in consequence of extrava- 
gant expenditure on an election, no one would 
admit the plea that the futility of the purpose 
for which the liabilities were incurred, or the 
folly of the ancestor, entitled the heir to dis- 
pute or deny the debt, if the debt were bon& 
fide, and for value legally received. It is just 
indeed that those who have received the largest 
share of the inheritance, qr have derived tho 
greatest advantage from the outlay, should be 
liable to the largest portion of the obligation. 

In the debates which took place at the con- 
clusion of the Continental war, many persons 
advocated the resumption of cash payments, in 
a depreciated currency, suggesting for instance 
that the sovereign should contain fifteen shil- 
lings’ worth of gold only, and urging that as 
gold had stood for several years at a premium 
equivalent to such a depredation, and as 'large 
part of the public debt had been created in 
paper having a forced circulation, it was rust 
that the payment of the interest on the debt 
should be made at the actually low, and not at 
the nominally high rate in winch the securities 
were originally funded. Tho plan failed, aud 
most righteously. Only ono part of the state- 
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ment mu tr^e, and all the reasoning was 
folladons. It was true that a large, but cer- 
tainly not the largest, part of the existing debt 
had been created m a depredated paper. But 
the terms on which the loan was made implied, 
according to parliamentary guarantee, a re- 
sumption of cash payments within a year after 
peace was declared; and it is matter of his- 
tory that steps were not taken to redeem this 
pledge till three yearn after the occurrence of 
peace, and even then that very gradual justice 
was done to the ftmd-holder. Again, during 
the whole time that the paper was depredated, 
the holders of all stocks created before the war, 
and before the Bank paper was at a discount, 
were paid in a medium which reduced the actu- 
ally receivable dividend by the full amount of 
the depredation, and so had inflicted a con- 
siderable wrong on the public cre dito r. In 
short, the scheme, amounting to a repudia- 
tion of a fourth of the national debt, was as 
sophistical as it was dishonest, and would have 
been assuredly suicidaL 

Beal reductions have been made in the 
amount of the debt by diminutions in the rate 
of interest. By far the largest portion of the 
debt consists of permanent annuities, analogous 
in their nature to a perpetual mortgage, in 
which the mortgagee foregoes Ins right of de- 
manding payment, but the mortgagor retains 
the privilege of extinguishing Ms obligation 
by repayment. Hence when the price of the 
security exceeds its nominal value, it becomes 
possible to create a new debt for the purpose 
of extinguishing the old, the hew debt being 
negotiated at a lower rate of interest. At diffe- 
rent periods; advantage has been taken of the 
high value ofpuhlie securities to perform this 
operation. This was first done on a large 
scale, after several previously ineffectual at- 
tempts, in 1749, and the fund created formed 
the basis of the consolidated annuities, of 
which more than half the public debt consists. 
Of late years a 2} per cent, stock has been 
formed. 

The actual burden of the public debt and 
the virtual reduction of its incidence are rela- 
tive to the annual income of the nation. Obli- 
gations once exceedingly onerous are now 
comparatively easy, because the wealth and 
Its of the nation have so largely increased. 
At the peace of 1816, the charge of the debt 
absorbed the greater portion of the* annual 
revenue; at the present time, although re- 
duced in amount by little more than six 
millions, it docs not form much more than a 
third of the expenditure, the larger revenue 
being derived with lees difficulty and far 
less personal sacrifice than during the years 
which followed on the cessation of the great 
European war. 

It would seem that the best means by which 
debt can be cancelled, is by the creation of 
long annuities. There is very little diffbr- 
enee in market value between an annuity 
of 100 years and a perpetual payment, al- 
though of course the difficulty of estimating 


the present value of a long annuity by an 
individual renders it next to impossible that 
such securities should be circulated widely 
among the general public. BA there is a 
class of institutions peculiarly fitted for the 
negotiation of sock securities, namely insur- 
ance and finance eonomanies, who, it may be 
supposed, on eectrin advantages being offered, 
might be induced to make considerable invest- 
ments in long annuities, and be able to recoup 
themselves by the creation of a reserve cor- 
responding to the annual depredation of the 
principal sum. At present only about 17“ 
millions of public debt is in the course 
liquidation by these means. 

.public securities present certain advantages 
to investors, and are protected, % certain pri- 
vileges. No duly is levied oh purchase and 
sale ; broken are obliged to transact business 
for their clients in public stocks at Certain fixed 
rates ; and till lately personal property in the 
hands of trustees, which they were sot expressly 
authorised by the instrument of trust to invest 
otherwise, was compulsorily inverted in consols. 
Besides, consols may be, and constantly are, 
pledged in order to procure hankers* advances, 
and so to a great extent fulfil the function 
of deposit accounts. But it may be doubted 
whether these securities are ever likely to be 
at par again. So many new advantageous, 
and apparently safe objects for the.in vestment 
of capital have been and are discovered, and 
the principle of .limited liability is being applied 
so extensively to commercial undertakings, and 
is absorbing savings on so large a scale, that 
the attractions of these investments come 
powerfully into competition with the feeling 
and desire of security which led to the selec- 
tion of consols. The fact is significant, be- 
cause if consols remain permanently below 
par, the prospect of reducing the incidence 
of the debt by conversion into stock of a 
lower denomination is finally shut off, and 
tlio only means by which the amount can be 
lessened will be by the continual excess of 
income over expenditure, or by the adoption on 
a large scale of .a system of long annuities, by 
which the extinction at some future time of a 
large portion of debt will be effected at a small 
increase of annual payment for a period. 

The liability of each person, in the popu- 
lation of the several European states, towards 
the public debt, is greatest in Great Britain 
and Ireland, and least in Switzerland ; in the 
former amounting to 27/. 16s., in the latter to 
Is. 3d. The Netherlands come after England, 
and next Trance. The French debt is on this 
calwilation less than half the English pro- 
portion. ' On the other hand, the burden of 
interest is higher proportionately in France 
than in Great Britam ; for though the English 
debt ii so large, it must not be forgotten 
that its magnitude is due to the fact, that, 
unlike almost any other, this country has never 
/with the exception of part of tlic banker’s 
debt, already noticed) repudiated any of its 
obligations. 



NATIONAL DEBT 

/Table I. Amount of each Description of the Permanent Public Funded Debt, and of the 
Terminable Annottees, in Great Britain and Ireland respectively, and of the 
Unfunded Debt of theVvcrrsD Kingdom, with the Amount of Annual Interest payable 
on back kind of Debt, on March 31 , 1863 , and the Amount pa id for the Management 
of the Permanent Debt in the same Year . 


Description of Deist 

Rate of 
Irterest J 

Lmotmtof Debt 

Animal Interest 

Great Britain* 




Permanent F'unded Debt: — 

Percent. 

1868 

£ 

1868 

£ 

New Annuities 

H 

2,949,667 

73,741 

Consolidated Annuities .... 

3 

400,237,361 

12,007,120 

Reduced Annuities 

3 

114,198,664 

3,426,956 

New Annuities 

3 

213,130,895 

6,393,296 

Bank Debt 

3 

11,016,100 

330,453 

New Annuities 

H 

240,746 

8,426 

Ditto 

5 

430,603 

21,630 

Exchequer Bonds 

n 

418,300 

11,503 



742,621,226 

22,272,026 

Estimated Capital 

of Debt. 



Terminable Annuities : — 




Annuities for life 

. . 

10,099,660 

1,017,668 

Annuities for terms of years 

. , 

639,979 

76,200 

Annuities 4 Geo. IV. c.22 expiring April 6, 1 807 

. 

2,168,719 

586,740 

Red Sea Telegraph Company’s Annuity, ex- 




piring August 4, 1908 


818,199 

36,000 

Red Sea Telegraph Company’s Annuity, ex- 




piring April 6, 1885 

. 

84,794 

12,127 

Tontine and Exchequer Life Annuities 




(English) 

. 

68,695 

18,341 

Tontine and Exchequer Life Annuities 




(Irish) 

. 

3,862,105 

253,185 



17,742,061 

1,999,261 

Total Permanent Debt and Terminable An- 




nuities in Great Britain .... 

• 

760,363,277 

24,271,286 

Ireland. 




Permanent Funded Debt : — 




New Annuities ...... 


3,080 

77 

Consolidated Annuities .... 

3 

6,835,555 

175,006 

Reduced Annuities 

3 

137,316 

4,199 

New Annuities 

3 

32,076,788 

962,303 

Bank Debt 

8* 

2,630,769 

85,500 

New Annuities 

5 

2,000 

100 



40,685,608 

1,227,246 

Tontine Annuities payable in Ireland . 

. 

15,132 

4,046 

Total Permanent Debt and Terminable 




Annuities in Ireland .... 

. 

40,700,640 

1,231,291 

United Kingdom. 




Total of Permanent Funded Debt 

. 

783,306,734 

23,499,260 

Terminable Annuities 

. , 

17,757,183 

2,003,307 

Unfunded Debt, Exchequer Bills 

. 

12,895,400 

369,876 

Exchequer Bonds 

. 

6,000,000 

123|750 



817,569,097 

UOS2SI 

Cost of Management . 


£ 

To Bank of England, at 3001. per million 

. 180,000 l 

„ 150 1. 

. 

. 

20,224 

Expense of National Debt Office 

. 

. 

14,983 

Total . 

• 

. 215,207 1 
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NATIONAL DEBT 

Tablh IL Amount qf the Principal and Annual Charge of the Public Debt at different Periods 

since the Revolution. 



Principal, Funded 
and unfunded 

Interest and 
Management 

Debt at the Revolution, in 1689 

Excess of debt contracted during the reign of William III. 
above debt paid off 

£ 

664,263 

15,730,439 

£ 

39,855 

1,271,087 

Debt at the accession of Queen Anne, in 1702 . 

Debt contracted during Queen Anne’s reign 

16,394,702 

37,750,661 

1,310,942 

2,040,416 

Debt at the accession of George I., in 1714 

Debt paid off daring reign of George I. above debt con- 
tracted 

54^146,363 

2,063,125 

3,361,358 

1,138,807 

Debt at the accession of George II., in 1727 

Debt contracted from the accession of George II. till the 
peace of Paris in 1763, three years after the accession 
of George III 

62,092,238 

86,773,192 

2,217,551 

2,634,500 

Debt in 1783 

Paid during peace, from 1763 to 1775 .... 

138,866,430 

10,281,795 

4,852,051 

880,480 

Debt at the commencement of the American war, in 177 5 . 
Debt contracted daring the American war 

Ilia 

4,471,571 

4,980,201 

Debt at the conclusion of the American war, in 1784 

Paid during peace, from 1784 to 1793 .... 

249,861,628 

10,601,380 

9,461,772 

243,277 

Debt at the commencement of the French war, in 1792 . 

Debt contracted during the French war .... 

239,360,148 

601,500,343 

9,208,495 

22,829,679 

Total funded and unfunded debt on February 1, 1817, 
when the English and Irish Exchequers were consolidated 
Debt cancelled from February 1, 1817, to January 5, 1854 

840,850,491 

85,538,790 

32,038,174 

4,163,515 

Debt created by Russian war, 1855-9 .... 

755,311,701 

68,623,199 

27,874,659 

652,824 

Cancelled to 1863 

823,934,900 

6,395,583 

28,627,483 

2,296,692 

Debt and charge, March 81, 1863 

817,639,317 

26,231,791 


See, for the earlier portion, Grellier's History 
of the National Debt ; and for the later, Porter's 
Progress of the Nation. 

afatlonal Defence. The defence of a 
state or a nation against invasion. Tho short 
distance of our shores from those of France 
rendering us peculiarly liable to invasion in 
case of hostilities with that country, the best 
method of national defence for England has 
been the theme of much contention. Forts, 
iron-dad ships, larger armies, have been advo- 
cated. Within the last few years, large sums 
of money have been spent on the national 
defences. Our dockyards are being strongly 
fortified; iron-clad ships have been built for 
the defence of our coasts ; and large bodies of 
volunteers have been trained, who could bo 
rapidly massed at one spot, by means of our 
railways, in the event of a threatened invasion. 
But it must not be forgotten that all history 
shows that irregular troops can never success- 
fully oppose regularly disciplined soldiers ; and 
tbo great a reduction of the standing army 
should on no account be attempted, while all 
the powers abroad are so fully armed. To 
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build fortifications without soldiers to hold 
them, to mount guns without gunners to man 
them, is useless. 

aratlve Amalgam. A native alloy of 
quicksilver and silver. It occasionally forms 
perfect crystals, and is found at Almaden in 
Spain, Bosenau in Hungary, Moschellandsberg 
in Deux Ponts, Chili, &c. ; chiefly it is said, 
at the intersection of veins of mercury and 
silver. 

Nativity. In Astrology, a term synonym- 
ous with Horoscope. 

tfatrlx (Lat. a water-make ). The sub- 
genus of the Linnaean Colubri , of which our 
common harmless snake, Coluber Natrix, Linn., 
is the typo. 

STatrollte. Prismatic Zeolite. A hydrated 
silicate of alumina and soda, which occurs in 
slender or acicular crystals, and in small mum- 
milhiy fibrous masses of a white, yellowish, 
or greyish colour. 

Xatron. Native carbonate of soda has 
long been known under this name, and hence 
the term natrium , applied to sodium by the 
German chemists, which has led to the adop- 






















NATURAL 

tion of the symbol Na for that metal. It is 
found in sandy soils of various countries, 
but more especially in Egypt, where it was 
anciently employed in the art of embalming. 
[Mummy.] It occurs also in Africa, near 
Fezzan, under the name of trona , at Mara- 
caibo in South America', and in large quanti- 
ties in the plain of Debreczin in Hungary, 
and elsewhere. 

natural. In Music, a character marked 
thus 1} . Its office is to contradict the flats or 
sharps placed at the beginning of a stave or 
elsewhere, and by its use the note to which it 
is prefixed returns to the natural scale of the 
white keys. 

natural History. The history and de- 
scription of the natural products of the earth, 
whether minerals, vegetables, or animals, to- 
gether with a scientific developement of tjieir 
causes and effects. The several branches of 
this subject are treated under their respective 
heads. 

natural Orders of Plants. In Botany, 
the groups of genera which are supposed to hear 
a greater resemblance to each other than to any- 
thing else. They may be said to be coeval with 
our knowledge of plants ; for the old ideas of 
grasses, trees, herbs, corn, and fruit trees, in- 
dicate a perception of the existence of some 
such groups. When systematical botany first 
assumed the appearance of a science, we find 
the Umbelliferous, Leguminous, Liliaceous, 
Labiate, and Composite orders, more or less 
distinctly defined. It is, however, chiefly to the 
labours of botanists , posterior to the days of 
Linnaeus, especially to Jussieu and his followers, 
that we owe the present improved limitation of 
natural orders. The most complete account 
of them in English is in Lindley’s Vegetable 
Kingdom , in which 303 natural orders are de- 
fined. [Botany.] 

natural Philosophy or Physios. The 

science which treats of the properties of natural 
bodies, and the action of their .masses on each 
other. [Physics.] 

naturalisation. In Law, the process by 
which an alien is placed in the same civil j 
condition as if be had been born under | 
the dominion of the state. In England, this 
could formerly take place only by Act of 
Parliament, but by stat. 7 & 8 Viet. c. 66 an 
alien may obtain a certificate from one of 
the principal secretaries of state, conferring 
on him all the rights and capacities of a 
natural-born British subject, except those of 
sitting in parliament and being a member of 
the privy council. [Alien.] 

Haturo Printing. The art of reproducing 
and printing on paper botanical specimens of 
flowers, leaves, or of whole plants, so truth- 
fully that the microscope may detect in the 
print peculiarities too minute to admit of imi- 
tation by any effort on the part of the engraver. 
The art was first practised by M. Auer, super- 
intendent of the Imperial printing office in 
Vienna, and was introduced into this country 
by the late Mr. Henry Bradbury. 
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NATURE PRINTING 

The subject to be printed is first thoroughly 
dried by placing it. between thick blotting paper, 
and pressing it in a screw press, frequently 
changing the paper, and repeating the process 
until all moisture is extracted; in some instances 
the services of the sun, or even of artificial heat, 
are additionally called into requisition. When 
it is thoroughly dried (and this fact may be as- 
certained by its brittleness), it is ready for ma- 
nipulation. The plant may be said to engrave 
its own plate in tins wise: a thick piece of pure 
soft sheet lead, rather larger than the paper 
on which the subject is ultimately to be printed, 
must be planed as bright and even as a look- 
ing glass. It may be here mentioned, that 
Mr. Bradbury found this his only difficulty — 
and his efforts were for a time completely 
paralysed ; for although the process was per- 
fect in other respects, the plates were ribbed , 
as it is termed, and, when printed, gave im- 
pressions of a large number of latitudinal lines 
not intended to be in the subject. In this 
exigency he applied to Mr. James Wood, who, 
by an adaptation of the knife so as to polish 
and cut at the same time so Boffc a substance 
as lead, constructed a machine by which tons 
of plates have been since satisfactorily planed. 
Upon the bright prepared lead plate the sub- 
ject is laid in the position required, and is then 
passed between powerful rollers of polished 
Bteel, until the plant is embedded in the 
lead, and a fac-simile matrix is the result. 
Great care and patience now become requi- 
site, the subject having to he disinterred with- 
out injury to the lead plate; this is done 
piecemeal, and the blow-pipe is found to 
be of great use in burning the particles 
which cannot easily be got out otherwise ; and, 
as some of the more delicate portions of the 
’ ates would become fused, and conse- 

3 useless, just sufficient flame only is 
to consume the dried fibres. One or 
two impressions can now be obtained from the 
lead plate by the copper-plate press, but of 
course the softness of the lead renders another 
process necessary for securing large quantities 
of impressions. The back and edges of the 
lead plate are therefore covered with a varnish, 
the face only being left exposed ; it is then 
suspended in an electrotype depositing trough, 
and a deposit of copper thrown on it, and al- 
lowed to remain until the copper has grown 
to an eighth of an inch in thickness ; the lead 
plate and copper impression are then separated, 
the copper relief plate in its turn undergoes* 
the varnishing of the back and edges, to pre- 
vent the adhesion of superfluous copper, the 
face being well black-leaded with ti\e purest 
plumbago (to prevent the two copper plates 
from incorporating) ; the relief plate then un- 
dergoes the same operation that the lead plate 
underwent, the result being another deposit the 
reverse of the first. These in their tuirn have 
to be separated, and the climax is arrived at, 
viz. the production of an engruved copper plate' 
ready for the printer, who inks the plate iu 
such a manner as to represent nature as nearly 



NAUCA 

as may be, the leaves being green, and the 
stems and roots brown ; he then pulls his im- 
pression upon unusually soft paper at an iron 
copperplate press, the paper sinking to the full 
depth of the plate, and an embossed printed 
picture is the result. (Wood’s Typographical 
Advertiser .) The Ferns of Great Britain and 
Ireland , with Text by Bindley and Moore, is one 
of the most beautiful specimens of this kind of 
printing. 

Vauea. In Botany, a seed in which the 
scar of the hilum occupies one third part of the 
external surface, as in the horse chestnut, 

Vanorary (Gr. vavtcpapla). Before the 
time of Solon the naucraries were political 
divisions of the Athenian people answering to 
the Demi of the constitution of Cleisthenes. 
Up to this time they had no connection with 
the navy, the name probably being derived 
from vcuciv, to dwells and K\rjpos , a lot , with 
the simple meaning of householder. After- 
wards, each naucrary was made answerable 
for providing a ship of war, and this duty 
was ultimately developed into the Trierarchy. 
[Liturgy.] 

Naulum (Lat. from Gr. passage- 

money). In the usage of the ancient Greeks 
and Romans, a piece of money put into the 
mouths of deceased persons to enable them to 
pay Charon for ferrying them over the Styx. 

Vaomaobia (Gr. a sea-fight). Among 
the Homans, a representation of a naval en- 
gagement, which took place most usually in 
theatres (called also naumachi®) made for the 
purpose. These exhibitions were originally 
instituted for purposes of naval discipline ; but, 
in process of time, only malefactors or cap- 
tives whose lives had been forfeited acted in 
them. They appear to have been conducted on 
a scale of such magnificence as almost to 
exceed belief. Within the places set apart for 
them whole fleets went through their evolutions. 
In the sea-fight on the lake Fucinus, given 
by Claudius, there ar*' said to have been no 
fewer than 19,000 combatants. Julius Csesar 
appears to have first given a naumachia on an 
extensive scale ; his example was followed by 
many of his successors on the imperial throne ; 
and at last they were frequently exhibited at 
the expense of private individuals, as a means 
of increasing their popularity. The seats for 
the convenience of spectators were arranged in 
a manner somewhat similar to those in the 
amphitheatres. [Amphitheatre.] 

Vanmannlte. A native selenide of silver 
found at Tilkerode in the Harz ; and named 
after Naumann, the Saxon mineralogist. 

Nausea (Gr. vawrta, qualmishness , from 
vavs , a skip). A sensation of sickness, similar 
to that produced by the motion of a ship at 
sea. An inclination to vomit. 

srautllidfe. The family of Cephalopoda 
with siphoniforous shells, of which the nautilus 
is the type. 

arautUos (Gr. pavriKos, literally a sea- 
man). The name of a genus of Tetra- 
branchiate Cephalopoda, including those which 
642 


NAVAL ARCHITECTURE 

have a chambered shell with simple septa, 
perforated in the centre, concave towards 
‘the outlet of the shell, the last chamber being 
the largest, and containing the body of the 
animal. 

Naval Architecture. The science of 
designing the forms for vessels, in order that 
they may properly fulfil the purposes for 
which they are severally intended, is distinct 
from shipbuilding, which is the application in 
practice of the theoretical designs of the naval 
architect. 

When a ship is to be built, her form is pro- 
jected in three different planes perpendicular 
to each other. 

1st. The sheer draughty which is the sido 
view, or projection on the plane of the keel. 
On this are laid off the length, the heights of 
all the parts from the keel, the position and rake 
of the stem and stern post, the principal frames 
or timbers of the sides, the ports, decks, chan- 
nels, place of the greatest breadth or midship 
frame, stations of the masts, &c. 

The frames before the midship frame are 
distinguished by letters ; abaft it, by numbers. 

The midship frame is not exactly in the 
middle of the length, but rather before it. 

2nd. The body plan , or end view. This 
shows the contour of the sides of the ship at 
certain points of her length; and since the 
two sides are exactly alike, the left half repre- 
sents the vertical sections in the after part of the 
body, and the right half those in the fore part. 
The base of the projection is the midship, or 
largest section, called also the dead fiat , within 
which the other sections are delineated. On this 
are exhibited also the beams of the decks. 

3rd. The horizontal or floor plane, called 
also the half-breadth plan. The base of ‘this 
is the section made by the horizontal surface of 
the water and the outside surface of the ship, 
and is called the upper water line, or load water 
line. If the ship now be supposed to be lightened 
uniformly, she yvill exhibit another water-line, 
and thus any number of like parallel sections at 
equal distances down to the keel. 

These three sections correspond to each other 
upon the same scale ; and any point in one is 
immediately referable to the other two pro- 
jections. 

The sheer draught plan shows length and 
height, the body plan breadth and height, the 
half-breadth plan breadth and length. Thus 
the three dimensions are given each on two 
plans for every point of the outer frame of the 
ship. 

The water-lines, or lines parallel to the 
surface of the water, appear on the sheer 
draught as straight linc 9 parallel to the keel 
or the upper water-lines ; in the body plan, as 
straight lines at right angles to the keel; and 
on the half-breadth plan as curved lines. 

The lines representing the timbers, or ex- 
terior of the cross sections of the ship, appear 
as curves in the body plan, and as straight 
lines at right angles to the keel in the other 
two plans. 
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The several parts are drawn from these 
plans in their full size on the floor of the 
mould loft, and worked by the practical ship- 
builder from the moulds or models so taken. 
A sketch of some of the operations by which 
the actual ship is produced from the designs 
of a naval architect will be given under Ship- 
building. 

The. forms of ships vary according to 
the object for which the vessel is built, and 
according to the ideas of the architects; for 
although great steps have been made in this 
science, it must be confessed that in many 
points it is still empirical. Results occur 
which the designers aid not anticipate, and 
the most successful vessels are not always 
those which by theory should attain the palm. 
Formerly the vessels of the royal navy, copied 
from French prizes, were our best models, 
out in recent years the merchant service has 
equalled if not surpassed the navy in improve- 
ments, great as has been the advance made by 
the latter. The large clippers built for the 
Australian trade and the magnificent steamers 
for ocean navigation have opened a new era 
in ship construction. The principal improve- 
ments have been in the direction of giving 
increased length, sharper prows, rounder bot- 
toms, and therefore lower centres of gravity. 

Numerous experiments have been made to 
ascertain the best forms for ships. The results 
may be shortly summed up as follows : — 

1. The resistance of the water against the 
heads of ships varies as the areas of midship 
sections immersed and as the weights. 

2. The centre of lateral resistance is at the 
middle point of the keel when the ship floats 
level and is at rest. As speed increases, the 
centre of lateral resistance moves towards 
the bow. 

3. Stability is increased by increased width 
and by increased length in an arithmetic 
ratio. The maximum as regards depth is at- 
tained when the depth immersed is one-fifth 
the beam. 

4. Sharper bows give greater speed than 
bluff bows, and a gently curved line than a 
straight line. The resistance is also diminished 
by the sides of the bow being bevelled from 
the water-line towards the keel. 

6. Speed is augmented by the sides taper- 
ing in from the midship section backwards 
towards the stem. This also adds to the 
steering power. The bottom should also curve 
up from the midships section towards the 
stem. 

6. Speed is increased by additional length. 

7. The immersed portion of the midship 
section gives most speed when semicircular, 
least when triangular. A flat rectangle gives 
most stability, a triangle the least. The flat 
rectangle draws least water for a given burden, 
the triangle the most. 

8. The pressure for lee-way is as the area of 
the sheer plan immersed. 

9. All lraes where resistance has to be over- 
come should be gently convex. 
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10. The midship section from which curves 
start for bow and stem shotald bis nearer to the 
bow than stern. 

11. In all steam vessels the portion amid- 
ships devoted to the engine room should float 
the engines, boilers, and fuel, and nothing else. 
The snip should therefore be computed for 
her intended duties, divided in the middle, 
and the engine room there inserted. 

Vaval Cadets. Boys training for service 
as naval combatant officers. They enter be- 
tween twelve and fourteen years of ane, and 
are required to pass a simple examination. 
After two years' service the naval cadet be- 
comes a midshipman. 

Waval Crown. Among the Romans, a 
crown, of gold or silver, resembling the prow of 
a ship, awarded to the man who first boarded 
a hostile vessel. [C^own.] 

3V aval Reserve. An auxiliary naval force 
formed in 1869 under 22 & 23 Viet. c. 40 for 
men, and 24 & 26 Viet. c. 129 for officers. 
It consists of masters of merchant vessels 
(certificated) as lieutenants, chief mates as 
sub-lieutenants, and men of all ranks in the 
merchant service. The men enroll themselves 
for five years, and are bound to train for 
twenty-eight days in each year m a ship of war 
or with the coastguard, as directed. While 
training they receive naval pay, and as a re- 
taining fee 61. a year.- In case of national 
emergency the reserve may be called out for 
service in her majesty’s ships in toy part of 
the world for a period not exceeding five years. 
After about the age of forty-five a man of the 
reserve becomes entitled to a pension of 12/. 
for life, or to a smaller sum for the longest 
liver of himself and wife. If he have actually 
served for three years, he is entitled to 2d. a 
day additional. 

The officers receive while training or serving, 
lieutenants 10s. a day, and sub-lieutenants 7s. 
a day, with pensions for woundB and (if killed 
in action) to widows at the same rates as in 
the royal navy. 

The establishment sanctioned by the Acts 
is 400 officers and 30,000 men. About half 
that force has been actually enrolled. 

Yave. [Naos.] 

Have of a Wheel (Ger. nabe). The 
centre part of a wheel. It is usually made 
solid, and from it the spokes radiate. 

JTavlcnlar (Lat. navicula, a little boat). 
Boat-shaped. The navicular bone is one of the 
bones of the tarsus. The term is also used in 
Botany. 

Yavlgation (Lat. navis, tt ship). That 
branch of science by which the mariner is 
taught to conduct his ship from one part or 
place to another. 

To understand the principles of navigation, 
and their practical application, it is necessary 
that the mariner should be acquainted with the 
form and magnitude of the earth, the relative 
situations of the lines conceived to be drawn on 
its surface, and that he should have charts of 
the coasts and maps of the harbours which ho 
t t 2 
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may hare occasion to visit. He must also un- , 
derstand the use of the instruments for ascer - 1 
taming the direction in which a ship is steered 
and the distance which she sails ; and be able to 
deduce from the data supplied by such instru- 
ments the situation of his ship at any time, and 
to flnd the direction and distance of any place 
to which it may be required that the ship 
should be taken. 

A curve passing through any two places on 
the earth, and cutting every intervening meri- 
dian at the same angle, is called a rhumb line ; 
the angle which such a curve makes with each 
meridian is called the course between any two 
places through which the curve passes ; and 
the arc of that curve intercepted between - any 
two places is called their nautical distance . 
This distance is more than chat measured on 
the arc of a great circle passing through the 
two places, unless both places are on the same 
meridian, or both on the equator, when the 
rhumb line and great circle coincide. 

The difference of latitude between any two 
places is an arc of a meridian intercepted 
between the parallels of latitude on which the 
places are situated ; and the difference of lon- 
gitude is the arc of the equator, or the angle at 
the pole included between the meridians of the 
places. Hence, when the latitudes or the 
longitudes of two places are of the same deno- 
mination with respect to north or south , cast or 
t rest, the difference is found by subtracting the 
less from the greater ; but when of different 
denominations, what is called their difference 
is found by taking their sum. [Latitude; 
Longitude.] 

When a snip has sailed on a rhumb line from 
one meridian to another, the arc of the parallel 
at which the ship has arrived, intercepted 
between the two meridians, is called the meri- 
dian distance which the ship has made; and 
the sum of all the intermediate meridian dis- 
tances, computed on the supposition that the 
distance sailed on the rhumb line is divided 
into indefinitely small equal parts, is called the 
departure. 

In the annexed diagram, let P represent the 
north pole ; I) E an arc of the 
equator; PD,PF, PG, and P E 
meridians, and A B a rhumb line 
passing through A and B; AS, 
a K H, L I, and B C, arcs of paral- 

lels of latitude at the points A, 
H, I, and B respectively ; and 
let A H, H I, I B, &c. be so small and so nu- 
merous that neither they nor A K, K H, H 0, 
1 0 , &c. may differ sensibly from straight lines. 
Then if a ship sail from A to B, B C is called 
the meridian distance ; if from B to A, A S is 
called the meridian distance ; and in either 
ease the sum of K H, 0 I, N B, is called the 
departure ; and AK + OH + IN, &c., which is 
always equal to A C or B S, is the difference of 
latitude. 

Now. AKU, OH I, NIB, &c., may be 
considered as right-angh-d plane triangles ; 
and if in the annexed plane triangle, right - 
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angled at CP, A'B' be taken equal to AB in 
the preceding figure, A' C' to A C, , 

or to its equal AK + HO + IN, c i 7 

and the angle B' A' C' to BA C, or 1 / 

O HI, or NIB, then CPB' in this / 
figure would accurately represent 
O + OI + NB, &c. in the pre- 
ceding one. That is, in the plane triangle A' B' 
CP, right-angled at C\ if A! represent the course 
from one place to another, A'B' the distance 
of the two places measured on the rhumb line 
passing through them ; then A' C' will be their 
difference of latitude , and CP B' the departure 
made in sailing from the one to the other. 

On these principles depends what is called 
plane sailing ; and it is evident that if any two 
of the four elements, course, distance , difference 
of latitude , and departure , be given, the others 
may be found by the solution of a right-angled 
plane triangle. The formulae are : 
dep. »* dist. x sin course, 
diff. lat. *=• diet, x cos course, 
dist. = dep. x cosec course, (A) 

dist. — diff. lat. x sec course, 
dep. 

diff. lat * 

When a ship sails on a meridian, the diff. 
lat. is the same as the nautical distance, and 
the latitude only, not the longitude, is changed ; 
and when a ship sails on a parallel of latitude, 
the departure is the same as the nautical dis- 
tance, and the longitude only, not the latitude, 
is changed : but it is evident that in sailing 
in any other direction both the latitude and 
longitude are changed. 

For finding the change of latitude corres- 
ponding to any course and distance, the prin- 
ciples of plane sailing, already explained, are 
sufficient ; b.ut to find the change of longitude 
corresponding to any given change of place, 
considerations of a different kind are needed. 

Let a ship sail on a parallel of latitude, as 
from C to D, and let P C A, P D B, be two 
meridians passing through C and 
D, and meeting the equator in A 
and B ; then A B, or the angle A 
P B, is the difference of longitude, 
corresponding to the distance C D 
sailed on the parallel in the lati- 
tude AC or D B. And if F be 
the centre of the sphere, A F B, C E D, por- 
tions of the planes of the equator and parallel 
respectively, we have, by similar sectors, 

^-5 =?-? = ?? = coscc P D = secB D — sec lat. 
DE 



CD 


DE 

or AB«C D sec lat. 


i.e. difference of longitude = distance x sec lat. 

| Hence, again, if in the annexed plane tri- 
angle M N 0, right-angled at N, the angle M 
! be made equal to the number of do- _ 

| grees and minutes of the latitude of 
the parallel on which the ship is 
sailing, and M N be equal to C D, 

'MO in this figure will be equal to — 

1 the arc A B in the preceding one, and will 
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consequently represent the difference of longi- 
tude; for 

MO-MN sec M-CD sec 1st. 

Therefore, in sailing on a parallel, the 
properties which connect the latitude of the 
parallel, the distance sailed upon it, and the 
corresponding diff. long, are all found in a 
right-angled plane triangle ; the base repre- 
senting the distance sailed on the parallel, the 
hypothenuse the diff long., and the included 
angle the latitude of the parallel. 

When a ship sails on an oblique rhumb, two 
methods have been proposed for connecting 
the other elements with the diff long. : one 
called the middle latitude method; and the 
other, from the name of its inventor, Mercator's 
waling. 

Middle latitude sailing is a compound of 
plane and parallel sailing. Referring to the 
first figure in this article, it is evident that 
K H is greater than C M, but less than A Q ; 
that O I is greater than M N, but less than 
Q3t ; and that KH + OI + NB will not differ 
greatly from the meridian distance midway be- 
tween the parallels G B and A S. 

The departure corresponding to course c, and 
distance a, being therefore found from dep. = d 
sin c, and this being taken as a meridian 
distance in the latitude J (/ + the middle 
latitude between the latitude l sailed from and 
V arrived at, the diff. long, is found approxi- 
mately from the principles of parallel sailing, 
from the formula, 

diff. long. — dep. sec } (l + V). 

From this, and from the first and last of the 
formulae (A), we immediately deduce the fol- 
lowing for middle latitude sailing, viz. : — 

A i dist. x sin course 

djffil0ng — CO. mid. iat. 

tan course . ■ diff mid - ^ (B ) 

diff. lat. 

dep. —diff long, x cos mid. lat. 

In Mercator's sailing , the globe is conceived 
to be extended from the equator towards the 
poles, so as to form a cylinder whose diameter 
is that of the equatoT ; the corresponding ele- 
mentary parts of the meridians and parallels, 
ns projected on the cylindric surface, bearing 
the same proportion toeich other with the like 
corresponding parts on the spherical surface;' 
the projected rnumb lines being straight lines, 
and the poles vanishing in infinite distance. 
Such a cylinder, unrolled on a plane, is called 
n Mercators chart. N ow, con si<f°ring the earth 
as a spha 3, the meridians and the equator nre 
equal great circles, and therefore any small 
portion of a parallel is to a like portion of the 
meridian in the same proportion as the radius 
of the parallel to the radius of the equator ; 
and therefore the elementary portion of the 
meridian divided by the corresponding portion 
of thn parallel will be equal to the secant 
of the latitude. If, therefore, m represent the 
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length of an elementary portion of the meri- 
dian at latitude f, and m' be the projection of 
m on Mercator’s chart, then, generally, m'-m 
sec l. 

It follows from this that in Mercator’s pro- 
jection the degrees of latitude, which at the 
equator are equal to those of longitude, increase 
with the distance of the parallel from the equa- 
tor proportionally to the secants of the latitudes. 
The parts of the meridian thus increased are 
called meridional parts ; and it is a property of 
the projection that the meridional parts of any 
given latitude are equal to the sum of the 
secants of the minutes in that latitude. [Mer- 
cator’s Chart.] The sum of the secants 
being computed for every minute up to any 
latitude, l, and tabulated, forms what is called 
a table of meridional parts ; and the difference, 
or the sum of the meridional parts correspond- 
ing to the latitudes of any two places, is called 
the meridional diff. lat. of those places, the 
difference being taken when the latitudes are 
of the same, and the sum when of different , 
denominations. 

It is likewise a remarkable property of 
Mercator’s projection, that any triangle on 
the sphere is represented on the chart by 
a similar triangle, the angles of the original 
triangle and its representation being equal. 
Hence the ship’s path on the sphere and its 
projection on the chart cut the meridians under 
the same angle. If, therefore, ABC be a 
triangle cm the sphere, A C beinfj a portion of 
the meridian, and A H C its projection ; then 
A B* and A C' will be in the same direction, 
with A B and A C, and B' C / will be parallel 
to B C. In these triangles, therefore, the 
course A is an angle common to 
both ; A C is the diff lat., A C' the 
meridional diff lat., C B the depar- oj- 
time, O' F the diff long., A B the 
distance run, and A B f die distance 
as projected on the chart, the same 'k 
scale being used for measuring all the lines in 
the diagram. Hence, from such parts of these 
triangles as may be determined by observa- 
tion, or taken from tables, the others may 
be computed by the common rules of plane 
trigonometry. 

The following formulae are obvious conse- 
quences of this construction : — 

diff. w - de P- x mer - diff ht - 

8 diff lat. 



, diff long.* 

tan course— 

mer. diff lat. 


(C) 


distances diff lat. x sec course.. 

The course of a ship at sea is determined 
by the compass. [Compass.] The needle ge- 
nerally rests in a position pointing northerly 
and southerly; ana the angle Fhich its di- 
rection makes with the true north and south 
line is called tin variation eff the compass , 
the variation being denominated easterly or 
westerly, accordingly as the north end of the 
needle is to the oast or west of the true north. 
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The amount of this deviation differs greatly 
in different situations ; and it is by no means 
a constant quantity even at the same place. 
There are, however, simple astronomical means 
of finding it at any place ; so that, by applying 
a correction for the variation, either the true 
course may be gained from an observed com- 
pass one, or the compass course from a com- 
puted true one. 

Besides the general variation to which we 
have here adverted, it is found that in ships 
which have large masses of iron on board, or 
which are themselves constructed of iron, the 
compass is sensibly attracted, and the effect 
varies with the direction of the ship’s head. 
The effect on the compass for different positions 
of the ship’s head is discovered by swinging 
the ship and noting the difference of reading off 
between a compass placed on shore beyond the 
influence of the iron, and that of the compass 
on board. [Deviation of the Compass.] 

The velocity of the ship, or the rate of sailing, 
is determined experimentally, at the end of 
every hour, by heaving the log. [Loo.] For 
changes of velocity between the times of heav- 
ing the log, the o&ccr on duty makes the best 
estimate he can. 

When the wind is adverse or changeable, 
it is often requisite to sail on different courses ; 
and the crooked line which the ship then 
describes is called a traverse . The method of 
finding a single course and distance equivalent 
to such a compound one is called resolving a 
traverse. 

This may be done' by a geometrical projec- 
tion, but it is generally effected in practice by 
the aid of the traverse table. From this table 
the dijf. lat. and dep. corresponding to each 
course and distance is taken, and entered in an 
appropriate table, having columns headed N. 8. 
K. W. ; namely, N. and S. for cliff, lat., and E. 
and W. for departure. The difference between 
the sums under N. and S. shows the diff. lat., as 
does the difference between the sums under E. 
and W. the departure ; and in either case the 
difference is of the same denomination as the 
larger sum. The course and distance required 
are then cither found by inspection in a traverse 
table, or by the formulae (A). 

When a ship makes considerable way through 
the water, and the wind is on the beam, abaft 
it, or even a little before it, she gene rally moves 
forward in the direction of the fore and aft 
line ; but in rough weather, with the wind for- 
ward, she will generally be driven more or less 
to leeward, as will be shown by the direction 
of the wake, or the ripple formed by the wares 
closing behind her. The angle which this 
ripple makes with the direction of the keel is 
called the leeway ; and it must be applied as a 
correction to the course shown by the compass, 
and always allowed from the wind — that is, to 
the left, if the wind is on the right-hand side 
of the ship, and to the right, if on the left. 
[Leeway, j 

All matters relating to the navigation of n 
ship are entered in a systematically ruled book, 
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called the log-book ; and that which day after 
day is so recorded is called the ship’s journal. 
The principal columns in the log-book are for 
the hour of the day, the course, rate of sailing, 
leeway, and winds ; one for general remarks, 
and for entering the particulars and results of 
celestial observations, for notes on the weather, 
and memoranda as to all important points of 
duty in the ship, the sails set, and the manner 
in which the crew are employed. To this is 
daily appended the latitude and longitude of 
the ship at noon, both as deduced' from celestial 
observations, and as computed from the course 
and distance since the time when the place was 
last ascertained. The place determined from 
the course and distance is called the place by 
dead reckoning. The bearing and distance of 
the land first expected to be seen, and the 
course and distance made on the whole, during 
the day, are also added. 

If the course and distance could always be 
accurately determined, the place of the ship 
could be computed with corresponding exact- 
ness from the principles of which we have 
above given a concise account. But these data 
can only be obtained in a roughly approxima- 
tive form. The effect of unknown currents, 
unavoidable imperfections in steering, and 
numberless other sources of error, render 
the place of the ship, as estimated from the 
reckoning, very doubtful ; and, in fact, when 
the mariner is obliged to rely for several days 
on these data only, he often finds that his 
expected and his true place am considerably 
distant from each other. 

In the modern practice of navigation, there- 
fore, the course and distance am only need to 
enable the seaman to assign approximately the 
place of his ship between the times at which 
it is determined, independently, by celestial 
observations. 

This branch of nautical knowledge, which is 
generally and properly included in every sys- 
tem of navigation, is called nautical astronomy \ 
and the improvements which have been intro- 
duced in its modem application constitute the 
chief difference between navigation as practised 
in our own and former times. 

For a minute explanation of the processes by 
which the place of a ship on the wide ocean 
may be determined, from the observed situation 
of celestial objects with respect to each other 
and to the horizon, we must refer to works ex- 
pressly devoted to the subject. But we shall 
give a short account of the most useful prac- 
tical methods of finding the latitude, the longi- 
tude, and the variation of the compass , which 
are the three principal problems in nautical 
astronomy. 

If eduction of Altitudes . — Before the altitudes 
of celestial objects as observed at sea ran be 
employed in the solution of nstronomit.il pro- 
blems, they must be corrected for the effects of 
dip and parallax ; and for semidiainctcr, when 
the altitude of the upper or lower bonier, in- 
stead of that of the central, has been observed, 
as in the case- of the sun or moon. 
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If As the altitude of the upper or lower 
border, s ~ the Bemidi&meter, A the dip of the 
horizon (that is, the angle through which the 
sea horizon appears depressed in consequence 
of the elevation of the observer), r the refrac- 
tion corresponding to the alt. A, and p the 
horizontal parallax taken from the Nautical 
Almanac for the time of observation, and A' =» 
the true altitude : then 

A'sA— A *s+pco8 (A— ATs)— r. 

In practice, the corrections to be applied to 
A to obtain A! are taken from tables, and the 
process of reduction is short and simple. 

To JinA the latitude from the observeA meri- 
dian altitude of a known celestial object : 

Let z be the complement of the true altitude 
as deduced from the observed one, D the object's 
declination, and L the latitude ; and call z I 
north when the zenith is north, and south 
when it is south of the object : then L=z ± 
I); a formula in which I) is + when z and D 
are of the same, and -when of different deno- 
minations, and L is of the same denomination 
as the greater of z and D. 

To find thclatitudefrom two observed altitudes 
of the sun , with the time elapsed between the 
observation : 

Let t*= the half elapsed time in degrees, p 
the sun’s polar distance at the middle inBtant 
between the observations, 8 = half the sum, and 
rf=half the difference of the two corrected 
altitudes ; then compute the angles A, B, C, D, 
and E, in succession, from the following for- 
mulae : — 

sin A «= sin t . sin p. 
cos B =» sec A . cos p. 

Bin C = cosec A . cos s . sin d. 
cos D = sin A . sin s . cos d . sec C. 

E = BtD. 

And the expression for the latitude is, 
sin lat. «cos D . cos E. 

There are many other methods by which the 
latitude may be (found, but the two which we 
have given are those most generally used by 
seamen. 

We pass on to & consideration of the prin- 
ciples on which the methods of finding the 
longitude astronomically at sea are founded. 

The longitude is found by comparing the 
time at the first meridian with the time of the 
same denomination at the place of observa- 
tion, allowing 15° of longitude for every hour 
in the difference of the times. 

In theannexed diagram, let PA represent the 
meridian passing over the 
first point of Aries, P S that 
passing over the true and 
PM that passing over the 

f lace of the mean sun, and 
* X that passing over any 
other celestial object X. Let also P G be the 
meridian of Greenwich, P N a meridian in 
west longitude, and P O a meridian in east 
longitude. 

Then for that instant of absolute time, A P G 
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represents the sidereal, SPG the apparent , and 
M P G the mean time at Greenwich ; twenty- 
fonr houis of time being represented bv four 
right angles. A P N, S P N, and MPN, arc 
the sidereal, apparent, and mean time at the 
meridian PN; and APO, SPO, and MPO, 
the like times at the meridian P 0. 

Now N P G, the longitude of the meridian 
PN,=AP G— APN=SP G— SPN=MPG 
—MPN; and G P 0, the longitude of P 0, » 
AP0-APG«8P0-SPG«MP0-MPG. 

Therefore, the longitude of any place repre- 
sented in time is equal to the difference of 
the relative times at the first meridian and the 
meridian of the place ; the times being both 
sidereal, both apparent, or both mean time, and 
both reckoned from the same noon — west when 
the Greenwich time is greater, and east when 
it is less than the time at the place of obser- 
vation. 

The angle XPG, reckoned westerly from 
PG, is called the meridian distance of the 
object X from the meridian P G, and X PN its 
meridian distance from the meridian P N. 
A P X is its right ascension, APS the right 
ascension of the sun, and S P M the equation 
of time , or the difference between mean and 
apparent time. 

Now, if a be the altitude of an object X, as 
observed in a given latitude /, say on the 
meridian PN, and ^> = PX its polar distance ; 
then, if we put * = $ (« + / + »), the angle 
X P N may be determined from this expression, 
sin * £ (X P N) = A/[sin (s - a) . cos s . bcc l . 
cosec pi And XPN + APX-APS± SPM 
= M P N, the mean time at the meridian P N. 

P X, A P X, A P S, and SPM, are furnished 
by the Nautical Almanac ; and it is evident, 
therefore, that from an observed altitude of a 
celestial object, with the data supplied by the 
Nautical Almanac , the mean time at the place 
of observation may be found. 

With respect to the corresponding Greenwich 
time, it may be found by means of a chrono- 
meter, whose error and rate are ascertained 
before it is taken to sea. For example, if on 
May 4 the chronomci or be 4m. fast for Green- 
wich time, and on May 14, 4m. 66s. fast for 
Greenwich time ; then, if on May 30, at sea, an 
altitude bo observed to determine time at the 
place of observation, when this chronometer 
shows 6h. 46m. 12s., then the true mean time 
at Greenwich is 5h. 40m. 2s . ; and if the mean 
time at the place deduced from the observa- 
tion be 5h. 67m. 48s., the longitude of the 
place will be 5h. 40m 2s. — 3h. 67m. 48s. 
«lh. 42m. 14s. -26° 33' 30" west 

The Greenwich time may also he found by 
1 considering the moon in the heavens as the 
' pointer of a Greenwich dock, and her distances 
from the sun and certain stars as indicating 
the Greenwich times to which they correspond. 
These distances are computed, and published 
| beforehand in the Nautical Almanac, for every 
third honr of Greenwich time ; so that if at 
any moment we ascertain the moon’s distance 
from some such celestial olyect* the Greenwich 
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time may be found by comparing that distance 
with those in the Nautical Almanac. 

The distances there given, however, are the 
distances of the objects as seen from the centre 
of the earth ; and therefore before a distance 
observed on the surface can be made available 
for finding the Greenwich time, it must be 
reduced to what it would have been if the 
observation had been made at the centre. 
Many formulae have been devised, and numerous 
and extensive collections of tables have been 
formed, to assist the observer in making this 
reduction ; but perhaps the following is as con- 
venient as any that has been proposed. 

Let z be the true zenith distance of the moon ; 
e { the Sun's or star’s ; a the apparent altitude 
of the moon; a , the sun’s or star’s; d the 
apparent distance of the centres of the two 
bodies, and D the true distance of the centres 
required; then D can be readily found from 
the following expression : 

vers D=vers (x + *,) + vers (d + A) 

+ vers (d— A) + vers ( a + a x + A) 

+ vers (a + a,— A), 

, . sin r, sin r, 

where cos A = 1 

2 cos a, cos a x 

The value of A has been calculated for 
different altitudes, and forms the table called 
the table of the auxiliary angle A, to be found in 
Inman's and other Nautical Tables. (See Jeans’ 
Navigation for the construction of this table, 
and for other methods of clearing the lunar 
distance.) 

To compute the hearing of the sun, the alti- 
tude, polar distance, and latitude being known : 

Let a«*the altitude, Z = the latitude, p *=the 
polar distance, S — J (a + /+p), and B the 
required bearing, or azimuth — estimated from 
the south when the latitude is north, and from 
the north when the latitude is south ; towards 
the east when the altitude is increasing, and 
towards the west when it is decreasing, then 

sin £ B— */ [sec a . sec / . cos S . cos (S— p)]. 

If the compass bearing of the object be 
observed when the altitude is taken, the 
variation of the oompaBS may hence be found ; 
for let B' =.the compass bearing ; then the 
variation is B + B' or B— B', the sign + being 
used when one bearing is eastward and the 
other westward, and — when both are on the 
same side of the meridian ; and the variation is 
west when B is to the l<ft 4 and eastward when 
it is to the right of B'. 

For an account of the history of navigation, 
the reader is referred to the Introduction to 
Robertson’s Elements of Navigation. Of modern 
works on this subject in general use among 
British seamen, we may notice those by Dr. 
Inman, Mr. Jeans, and Mr. Biddle, treating 
bol h of the theory and practice. The Epitomes 
of Lieut. Raper, Mackay, and Norie are also 
very useful compilations, and have long had an 
extensive circulation. 

Navigation X*aws. In Economical His- 
tory, the enactments made for the purpose of 
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securing a monopoly of the carrying trade to 
home shippers, either by an absolute prohibition 
on goods imported in foreign bottoms, or by 
differential duties levied on such goods. Navi- 
gation laws have also been enacted in order to 
regulate the right of coast and deep-sea fishing, 
the coasts having generally been allotted to 
fishermen of the country, and importation from 
deep-sea fisheries having been limited to such 
vessels as have been built in the United 
Kingdom, and manned by British crews. 

Regulations and statutes of this character 
are traceable in the earliest history of English 
commerce, though in consequence of the con- 
nection of a considerable part of the French 
seaboard with this country during the era of 
the Norman and Plantagenet kings, the re- 
strictions put on maritime intercourse were not 
very severe, and as a consequence rates of 
transit were low, and supplies, especially of 
French produce, were abundant. The origin of 
the modem navigation laws is to be found in 
the foreign policy of this country, and the 
hostility felt towards the Dutch in the seven- 
teenth century. 

Foreigners had been excluded from the 
fisheries and coasting trade by 5 Eliz. In 1650, 
the Republican parliament prohibited all ships 
built or manned in foreign ports from traffic 
with the American plantations, unless a license 
were first obtained. This measure, one rather 
of police than of exclusion, was followed in the 
next year by the famous Act of Navigation. 
The provisions of this Act were partly intended 
to secure a monopoly of European traffic, partly 
to promote shipping interests, and to create 
and sustain a large seafaring population, partly 
to injure the opulence, and especially the 
maritime supremacy of the Dutch, who had 
about this time well-nigh engrossed the carry- 
ing trade of the world. All produce of Asia, 
Africa, and America, was excluded from Eng- 
land, Ireland, and the colonial dependencies, ex- 
cept it were imported m English ships t manned 
by an English master and (for the most part) 
by an English crew. Nor could any European 
produce be imported, except in English ships, 
or in ships which were the real property of the 
people in whose country the exported commodity 
was produced, or from which alone it could be 
exported. It was this last clause which was 
intended to cripple the trade of the Dutch, 
whose wealth was almost entirely derived from 
the profits of the earning trade. On the 
Restoration, the navigation law was imme- 
diately re-enacted, and till a recent period was 
tbe basis of the commercial relations enten d 
into between this and foreign countries. So 
strongly impressed were the people of the time 
with the wisdom of the Navigation Act, that 
they considered it a provision second only in 
its beneficial effects to the great charter, calling 
it the Charta Maritima. Two years later, the 
Act was extended so as to apply to Germany. 
Certain goods, it is true, were allowed to be 
imported in ships of any kind or origin ; but 
j a long list of specified articles, containing the 
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chief kinds of bulky and raw produce* were 
rigorously limited to English carriers. In 
effect the statute was intended to prohibit 
commercial intercourse with a large portion of 
the mercantile world, and as far as this country 
could bring such a result about, to exclude the 
Dutch and Ger man s from the pale of trade ; 
and though some of the regulations in the Acts 
of 12 & 14 Ch. II. were relaxed, the leading 
provisions were retained up to the late changes 
in the law. 

The policy of the navigation laws was the 
object of general praise. Even Adam Smith, 
though he fully recognised that any limitation 
of the means by which the market is supplied 
would enhance the cost of foreign produce, and 
diminish the price of exported goods, and 
therefore would check the power of buy- 
ing as cheaply and selling as dearly &s pos- 
sible, does not scruple to say, that 1 national 
animosity* suggested Regulations as wise as 
Could have been dictated by the most deliberate 
wisdom.* He does not indeed argue this, as 
some have argued it, on the ground that the 
existence of British commerce depended upon 
the provisions of the navigation laws ; but, ac- 
cepting the impression that the Act provided a 
nursery for seamanship, and acknowledging that 
defence is more important than opulence, he was 
prepared to sacrifice cheapness in one direction 
in order to secure safety in another. It is very 
doubtful, however, whether any such results 
were effected by the navigation laws, or whether 
any such compensation has been afforded. 

It does not seem that the Dutch trade was 
weakened by the navigation laws, or the naval 
superiority of the Republic diminished. It 
remained powerful at sea for at least a century 
after this Act was passed ; apd the decline of 
its commercial superiority was due to other 
causes than the restrictive policy of this and 
other communities. It is generally, but we 
think erroneously, assigned to the pressure of 
taxation on the industrial resources of the Re- 
public. It is more naturally interpreted by 
the unwise regulations which were taken by 
the Dutch in order to maintain the price of 
tropical produce, and by the weakness of a 
community which owed its commercial greatness 
to no permanent advantages of position on the 
highways of commerce, but to the precarious 
distinction implied in the qualities of intelli- 
gence, activity, and thriftiness. Holland occu- 
pied its commercial position chiefly, we believe, 
because other nations possessed of far larger 
natural capacities were late in discovering and 
adopting those principles and practices on 
which mercantile prosperity depends. It was 
eminent because it had as yet no rival, but its 
recedenee was lost as soon as ever it was 
isputed by nations of equal energy and wider 
resources. 

Nor does it appear that the naval superiority 
of this country depended in the Feast degree on 
the passing and continuance of the Navigation 
Act. England bad begun to be formidable at 
sea before the protective system implied in 
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this Act was elaborated. Drake and Hawkins 
and Frobisher were the true fathers of the 
English navy, and were bred up in the hardy 
school of free enterprise. Blake owed his 
maritime skill to other causes than the fostering 
care of the navigation law, and. the navai pride 
of the Dutch was humbled before the law was 
enacted, and revived during the early years of 
its existence. Van Tromp was defeated when 
the highway of nations was free, and the 
Dutch burnt the English fleet in the Medway 
and insulted London when those provisions in 
which Adam Smith recognised the most de- 
liberate wisdom were in force. As Mr. M'Cul- 
loch has very pertinently observed, 1 Navi- 
gation and naval power are the children not 
the parents, the effect not the cause of com 
merce. If the latter be increased, the increase 
of the former will follow as a matter of course.* 
Shipping is no exception to the general rule, 
that protected interests never thrive. 

The indirect effects of our navigation laws 
were exceedingly mischievous, and ultimately 
led to a system of retaliation which would, if 
it had not been met by timely concessions, 
have seriously endangered our commerce. The 
Americans in 1817 copied the very words of 
our own Act, and prepared to carry out its 
provisions in their own country, avowedly in 
order to compensate the restrictions which our 
laws had put upon their trade. The northern 
European powers threatened f the same policy, 
and would certainly have earned their measures 
into execution, had it not been for the changes 
introduced into our maritime code by Messrs. 
Wallace and Huskisson. These changes con- 
tained important alterations in the rules by 
which trade with the British colonies from 
foreign ports was governed. At present, the 
last step in the direction of freedom having 
been taken in the year 1860, the trade between 
the colonies and the rest of the world is 
completely unshackled. 

Fending the entire abolition of the navigation 
laws (with the exception of such parts of them 
as refer to the coasting trade, which still 
remains subject to certain conditions, chiefly 
with the view to obviate smuggling), a con- 
cession was adopted called the reciprocity 
system. This had its origin in the retaliatory 
measures of the United States, who levied a 
differential duty of nearly a dollar a ton on all 
produce imported in foreign ships beyond that 
paid by American vessels. To meet this re- 
gulation, various inoperative duties were at- 
tempted and abandoned. Ultimately, by the 
commercial treaty of 1815, it was agreed 
between # this country and the United States, 
that equal charges should be imposed on ships 
of either country in the ports of the other, and 
that equal duties should be imposed upon all 
articles. Similar regulations were laid upon 
commercial intercourse with the South Ame- 
rican states. In 1825, in order to meet similar 
retaliatory measures on the part of European 
communities, the reciprocity system was ex- 
tended to the whole world, the administration 



NAVIRE 

of the Act being left, as far as its details go, to ’ 
the Privy Council. This doctrine of reciprocity j 
is also retained in the Act of 1850, with this 
difference, that no rule exists that a foreign 
country must accept the provisions of the Act 
previoM to its being entitled to participate in 
its advantages. If it appears to the council 
that any prohibition, restriction, or discri- 
minating duty should be enforced, it may 
be ordered, subject, of course, to criticism in 
parliament. 

Lastly, the distinction between British and 
foreign built ships is done away. To constitute 
a British ship, it is not now required that it 
should have been manufactured in any dock of 
the Uni^d Kingdom. It is to all intents and 
purposes British, if it be the property of British 
owners. Hence the English merchant may 
employ the building yard of any country, and 
is therefore enabled if he see fit to buy ships, 
as he may buy any other product, in the 
cheapest market. It was said at the time 
when this liberty was given, that foreign 
builders, owing to the greater cheapness of 
labour, would be able to undersell the home 
manufacturer, and some went so far as to 
predict the loss of the art of shipbuilding in 
England. But, as is often the case, the 
objectors did not define cheapness by its true 
test, efficiency; and the prophecy has been 
falsified by events. [Shipping.] 

Vavlre (Fr.)._ An order of knighthood in- 
stituted by St. Louis, king of France, in 1269, 
to encourage the lords of France to undertake 
the expedition to the Holy Land. It derived 
its name either from the circumstance that the 
collars of the knights belonging to it had a ship 
pendent from them, or because the knights were 
allowed to bear in their arms a ship argent in 
chief. 

Iffavy (Lat. navis, a ship). Ii its most, ex- 
tended signification this term is v,nlntl both to 
the mercantile and military marine oi a nation ; 
but it is more commonly restricted to vessels of 
war only, all others being said to belong to the 
merchant service. In treating of the navy, it 
is usual to consider it under two distinct heads, 
the materiel and personnel : the former com- 
prising all that relates to the construction, ar- 
mament, and equipment of ships ; the latter in- 
cluding all who receive rank, pay, or emolument 
in the service of the navy, and including what- 
ever concerns the appointment , station, and du- 
ties of officers, sailors, and marines. Under the 
different heads the reader will find a notice of 
the chief subjects included in the materiel of 
the navy. 

The naval history of Great Britain is usually 
divided into three eras ; the first comprising all 
the period that preceded the reign of Henry 
VIU.; the second ending with the restoration of 
Charles II. ; and the third from the Restoration 
down to the present time. Omitting the English 
naval history between the Conquest and the 
reign of Henry VIII. as too unimportant to be 
dwelt upon in a sketch like the present, we may 
*tate, before p&Bsing to the Becond period, that 
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the first monarch who maintained a naval force 
in time of peace was Henry VII., who als# 
built the first line-of-battle ship of the British 
navy, in the third year of his reign. She was 
called 4 The Great Harry/ had three masts, 
carried 80 guns (mostly, however, of trifling 
calibre), measured 138 feet in length, and 36 
feet in breadth from outside to outside, and 
cost upwards of 14,000/. This ship consti- 
tuted the most noble monument of the regard 
of Henry VII. for the navy ; but his designs 
were matured by his son Henry VIII., in 
whose reign England may be said to have 
first possessed a regular and permanent navy. 
Before his reign our sovereigns had but few 
ships ; and when they wished to transport 
an army to France, or to undertake any 
considerable naval enterprise, it was usually 
effected by requisitions of ships and seamen 
from the different seaport towns of the king- 
dom, or by hiring them from the merchants of 
Hamburg, Lubeck, Genoa, &c. ; to be dismissed 
as soon as the occasion for their service was over. 
But Henry, whose naval force, as in the pre- 
ceding reigns, was chiefly dependent on foreign 
auxiliaries, caused several 4 sliippes royall * 
to be constructed for the service of the state ; 
among which were the ‘Regent/ the ‘Marie 
Rose/ and the celebrated 4 Henri Gr&ce de 
Dieu/ t of 72 guns, 700 men, and about 1,000 
tons burthen. At the end of his reign in Jan. 
1547, the verified list of the navy amounted to 
seventy-one ships and vessels of all sorts, mea- 
suring 11,268 tons. ‘During the succeeding 
reign of Edward VI. and Mary, the naval force 
of England diminished considerably, and at the 
demise of the latter in 1558 amounted only to 
twenty -six vessels, measuring 7,110 tons bur- 
then. During the long and prosperous reign 
of Elizabeth which ensued, the navy was greatly 
encouraged. The naval force collected to oppose 
the Armada, which consisted of 160 ships with 
nearly 30,000 men, amounted to 176 sail equip- 
ped with about 15,000 men ; of these, thirty- 
four ships with G,225 men, a larger royal 
armament than had ever before assembled 
together, belonged to the crown, the remainder 
being made up from London, Bristol, Yarmouth, 
the Cinque Ports, &c. During the last twenty- 
five years of Elizabeth’s reign the navy almost 
| doubled its number ; and at her death, in 1603, 
it amounted to forty-two ships, measuring 17,065 
tons, and carrying 8,346 seamen. The reign 
of J ames I. was remarkable for the first able 
and scientific naval architect, Phineas Pett, to 
whom the art of shipbuilding was indebted for 
many improvements, particularly in the dimi- 
nution of top-hamper. 4 In my own time/ says 
Raleigh, 4 the shape of our English ships hath 
been greatly bettered ; in extremity we carry 
our ordnance better than we were wont ; we 
have added crosse-pillars in our royall shippes 
to strengthen them; we have given longer 
floares to our shippes than in olden times, and 
better bearing under water/ The striking of 
topmasts was also invented in this reign ; and 
besides the improved shape of the vessels, 
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Raleigh mentions various minor improvements, | 
adding, 1 to tho courses we havo devised stud- 
dingsuils, spritsails, and topsails ; the weighing ' 
of tho capstan is also new, and tho chain-pump 
and bonnet; we have fallen into consideration 
of the length of cables, and by it we resist the 
malice of the greatest winds that can blow.’ 
At the death of James I. in 1625, the royal 
navy consisted of thirty-three ships, measuring 
19,400 tons. The navy was first divided into 
rates and classes under Charles 1., who built 
several new ships in the beginning of his reign, 
and among others the 1 Sovereign of the Seas,’ 
a larger ship than had ever been built in Eng- 
land, cariying 100 guns, and measuring 1,637 
tons. But in 1648 Prince Rupert carried off 
twenty-five ships, none of which ever returned 
to England ; and so reduced was the navy at 
the commencement of Cromwell’s government, 
that he could muster only fourteen men-of-war, 
some of them carrying only forty guns. But 
his vigorous administration speedily raised the 
navy to a magnitude and power formerly un- 
known ; and under the command of Blake, it 
became not merely equal but superior to that 
of the Dutch, then the greatest maritime power 
of Europe. It was during the Protectorate 
that the ratings into which Charles I. had first 
divided the navy were clearly defined, and a 
regular system established, which has, with 
little alteration, remained in force down to the 
present time. At the death of Cromwell in 1 658 , 
the navy amounted to 157 ships, measuring 
21,919 tons, and carrying 50,900 men. 

At the restoration of Charles II. in 1660 
(from which is dated the third period of Bri- 
tish naval history), the whole fleet amounted to 
only sixty-five ships ; but under the able ad- 
ministration of the duke of York, the royal 
fleet soon became a fine armament ; and 
though the retirement of the latter (in conse- 
quence of his inability to take the Test Act), 
and the subsequent extravagance of the king, 
caused the navy to decay, yet such prompt and 
effective measures were afterwards taken by 
the duke, on his recall to office, for its restora- 
tion, that at the demise of Charles II. the navy 
amounted to 179 vessels, measuring 103,558 
tons. During the foregoing reign, a remark- 
able change had taken place m scientific and 
mechanical operations, and the art of ship- 
building, so long practised on vague and im- 
perfect principles, began to be more highly and 
extensively developed; for not only were the 
proportions and qualities of vessels improved, 
but the mind of the designer was directed to 
theoretical investigation ; and thus the be- 
ginning of the thud, period of naval history 
marks the first application of science to 
naval architecture. It must, however, be re- 
membered, that the science thus applied was 
essentially deductive. On his accession to the 
throne, James II. continued to evince the same 
warm interest which, as lord high admiral, he 
had always manifested for the welfare of the 
navy. He suspended the navy board, and ap- 
pointed a new commission, with which he 
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joined Sir Anthony Deane, tho best naval 
architect of the time : four hundred thousand 
pounds were annually set apart for naval pur- 
poses ; and so diligent were the commissioners 
m the discharge of their duty, that on the abdi- 
cation of James, in 1688, the navy amounted 
to 173 sail, measuring 101,892 tons, and carry- 
ing 6,930 guns and 42,003 men. Under the 
administration of William and Mary, who 
made little alteration in the system adopted 
by their predecessor, 99 new ships were added 
to the fleet ; and the celebrated engagement off 
Cape la Hogue, in 1692, gave the British navy 
its ascendency over that of France. Queen Anne 
at her accession found the navy to consist of 
272 vessels, measuring 159,020 tons ; but in the 
third year of her reign a most destructive storm 
visited this country and the adjacent coasts, by 
which the navy sustained great damage and 
loss. No fewer than ten men-of-war were 
totally lost, and many more were driven on 
shore and damaged. All measures adding to 
the strength and efficiency of the navy were 
exceedingly popular during *his reign, and 
every plan compatible with financial economy 
was adopted for its benefit ; so that though the 
number of ships was less at the end of Anne’s 
reign, 1714, than at its commencement, the 
tonnage had increased 8,199 tons. Dazing the 
first four years of George I. large sums were 
voted for the extraordinary repairs which were 
required after the long war. A general survey 
was made of the dockyards and sea-stones ; new 
dimensions for several classes of ships were 
established ; and at the death of this monarchy 
in 1727, the navy consisted of 233 ships, mea- 
suring 170,862 tons. The navy remained 
stationary for the first twelve years of the 
reign of George II. ; but on hostilities break- 
ing out with Spain, in 1739, it was consi- 
derably augmented, and a scale of increased 
dimensions was established in 1742. In the 
wars of 1744 and 1755, our naval enterprises 
were crowned with signal success; and at 
the demise of George II., in 1760, the navy 
consisted of 412 ships, measuring 321,104 
tons, the vote for the naval service of that year 
being 5,611,508/., 51,645 seamen, and 18,355 
marines. The unprecedented progress of the 
navy during the long reign of George HI. is 
familiar to all. It may be sufficient, there- 
fore, to observe, that though the combined 
fleets of France and Spain appeared to have 
an ascendency during the American war, the 
victories of Rodney restored British supe- 
riority. The nature of the struggle with revo- 
lutionary France, the bitterness with which 
it was carried on, and the fleets required not 
merely for the protection of our own shores, 
but for that of our mercantile shipping and of 
our numerous colonies in all puts of the 
world, led to an immense increase of our naval 
force ; and while our navy was thus progres- 
sively augmented, the decisive victory of the 
1st of June, 1794, followed by those of St. 

I Vincent, C’amperdown, the Nile, Copenhagen, 
^nd Trafalgar, almost destroyed every fleet 
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that could be opposed to it, leaving ns un I nected with the ship's engines. The bulwarks 
disputed masters of the ocean. are made to fall down on hinges, and the masts 

From the commencement of hostilities in are based on three diverging supports. These 


1793 to the peace in 1815, the British 
tured frOm their enemies 155 ships of the linh 
and 586 smaller war vessels, while they lost 
(otherwise than by natural causes) 5 ships of 
the line and 151 smaller vessels of war, 


arrangements give t T 
range ; and, viewed as a battery, there can be 
no question as to the advantage of the system. 
The Americans constructed, during the war of 
secession, numerous vessels on this plan ; hut 


Since the peace great reduction has been made they have not proved good sea-boats. The 
in the number of royal ships, hut the size of the * Royal Sovereign,’ on the contrary, which was 
, individual vessels has been vastly augmented, j adapted in this country to Captain Coles’ de- 
the, aggregate tonnage being now far in excess of j sign, has held her own against the best of the 


that of 1815. The navy during this period has 
undergone three distinct reconstructions : first, 
by the substitution of larger ships ; secondly, 


pther iron-clads in heavy sea-ways. The 
Admiralty still debate whether to try to 
make broadside-armoured vessels, which are 


by the adoption of steam ; and thirdly, by re- ' known to be seaworthy, capable of carrying 
placing wooden ships in a great degree by the heaviest ordnance, or to build seaworthy 
armour-plated vessels, almost invulnerable to ; turret-vessels which can without doubt carry 
shot, many of which have the peculiarity of guns of the largest calibre, 
reviving the ancient mode of warfare by being | It is a noteworthy circumstance, that of the 
used as rams, the massive iron prows and new iron vessels, many of the finest have been 
powerful screw propellers constituting, however, built in private yards on the Thames, Tyne, 


a sensible difference from the beaked galley s of 
the ancients. Simultaneously the guns of the 
Bhips have bean decreased in jnumbea;, font enor- 
mously increased in power and range. On the 
wfoola, the power eif * ship of war has so 
augmented within the last haJf-oentmy, that it j 
is probable that a heavy -armed iron-dad steam 
sloop of the present day could destroy a fleet 
of first-rates of the nlass known to Nelson, 
without receiving appreciable damage in re- 
turn. To show how deceptive an estimate of 
the navy's force would foe formed from a mere I 
numerical return, the following statement of I 
the progressive -increase of the tonnage of 
ships of fihejnost powerful class is alone ne- 
cessary: In 1677 the largest vessel did not 
reach 1,600 tons ; 1,800 tons had been attained 
in 1720 ; 2,000 tons by 1745 ; by the end of 
the American war there was a ship of 2,200 
tons. In 1800, 2,500 tons was reached. Before 
the French war closed, there was a ship of 
2,616 tons. For the Russian war we had a 
vessel of 4,000 tons ; and now the largest 
iron-side — only a frigate, and carrying but 26 
gigantic guns — counts 6,621 tons ! 

There is yet a moot question with regard to 
armour-plated ships themselves, which may 
perhaps in its ultimate results lead to further 
alteration. The great increase in the weight 
of artillery (the largest guns being now of the 
weight of 12 tons, exclusive of carriage) has 
led to the question whether it is practicable 
for a vessel to carry them as a broadside arma- 
ment without unduly straining the keel and 
floors. Naval architects consider that ships, 
as now built, cannot; and, if they could, the 
management of such ponderous guns would 
be a matter of great difficulty. On the other 
hand, a ship can readily carry these or even 
heavier cannon amidships, as swivels. But ss 
the protection of armour is now necessary, these 
swivels require shot-proof covering, for which 
purpose Captain Cowper Coles, R.N., has in- 
vented revolving iron turrets, centred on the 


Mersey, and Clyde. 

The following table will show the force of 
the British navy at four distinct periods me- 
morable in naval history : — 



snips 


1 

l 

8 

li 

a 

s 

1 

Grind Total 

1 

1783 






Haa Commission . 

26 

m 

. 

185 


Ondluary . 

84 

82 

. 

166 


Building . . 

12 

8 

• * 

20 


Total . 

122 

189 

. • 

321 

402,556 







1820 






In Commission . 

14 

112 

, . 

127 


Ordinary . 

113 

255 

• . 

368 


Building • • 

22 

95 

• • 

117 


Total. 

149 

464 

• • 

613 

605,627 

'1830 






In Commission . 

! 14 

143 

7 

164 


Ordinary 

75 

262 

4 

341 


Building 

18 

64 

1 

88 


Total . 

107 

469 

i 

_ 1 i_J 

588 

544,416 

1840 






In Commission . 

28 

149 

65 

242 


Ordinary 

54 

220 

15 

289 


Building • 

23 

34 

7 

64 


Total . 

105 

403 

87 

595 

500,232 


The present constitution of the navy so often 
excites political and professional discussion, 
that a greater detail is desirable. The follow- 
ing table shows the strength of the several 
clusses of vessels composing the steam navy in 
1865. For purposes of offensive war, these 
may be taken to represent our total effective 
force; for the wooden sailing vessels of the 
old type (of which many still exist), although 
useful as depots, hulks, and training ships, would 


bo of little avail in line of battle, supposing 
keel, and made to revolve by machinery con- that they could ever get there. 
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The Steam Navy of Great Britain t 1805. 
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The sailing navy, or little use except for 
harbour service, comprises 1 hospital ship, 
4 receiving ships, 2 coal depots, 15 training 
ships (mounting 290 guns), 10 guard ships 
(carrying 306 guns), 3 store ships, 2 sloops, 
2 brigs: all the foregoing being in commis- 
sion. In addition to these there are 10 line- 
of-battle ships, 21 frigates, 6 corvettes, 13 
sloops, and 19 brigs, cutters, and smaller ves- 
sels : all in ordinaiy. There are, at the same 
time, 115 old vessels, unfit for sea, on duty as 
coal-hulks, powder magazines, hospitals, tanks, 
churches, &c. 

In the service of the coastguard are 48 fast- 
sailing cruisers and 38 watch-vessels, ranging 
in tonnage from 24 to 484 tons. 

The parliamentary vote for the service of the 
navy in 1865 was 10,392,2241. 

Classes and Rates . — It is of great importance, 
in order to insure union in the movements of a 
fleet and to facilitate the fitting out and repair 
of ships, that those of the same rate or class 
should not differ materially in size or build 
from each other. Until the Restoration vessels 
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appear to have been 1 rated * from the comple- 
ment assigned to each, without any reference 
to the ordnance they carried ; but on the re- 
commendation of a committee appointed in 
1745 this method was superseded by classifica- 
tion according to guns. In 1793 our ships, 
which, in consequence of the previous wars, 
had outgrown their establishments of ordnance, 
were rated anew at so many guns and upwards ; 
but the latitude of the term and upwards 
giving rise to great irregularities, an investiga- 
tion took place in 1816, when by an order in 
council the rule which existed previously to 
1793 was revived, and ships were ordered to 
be rated thenceforth from the number of guns 
and carronades actually carried, and not ac- 
cording to the erroneous denominations which 
had latterly grown into use. Alterations have 
since been made from time to time, as the 
average size of the ships has increased. The 
royal navy, as at present constituted, com- 
prises four principal classes : 1. Rated ships. 
2. Sloops. 3. Gun vessels. 4. All other ships 
and smaller vessels commanded by lieutenants. 
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Tliosn classes of tlio royal fleet arc thus ' 
subdivided : — 1. Hated ships. First rates : 
ships carrying 110 guns and upwards, or hav- 
ing complements of at least 1,000 men. Second 
rates : one of the royal yachts, and all ships 
cariying from 81 to 109 guns, or haying com- 
plements of from 800 to 999 men. Third 
rates : other royal yachts ; all ships bearing the 
flag or pendant of an admiral superintendent 
or a captain superintendent of a dockyard; 
ships carrying 60 to 80 gnns, or haying com- 
plements of from 601 to 799 men. Fourth 
rates : frigate-built ships carrying from 410 to 
600 men. Fifth rates : ships the complements 
of which are not more than 400 and not less 
than' 300 men. Sixth rates : other ships bear- 
ing captains. The second class (sloops) in- 
cludes all yessels placed in the charge of com- 
manders, and carrying their principal arma- 
ments on one deck in broadside ports. The 
third class (gun yessels) comprises all vessels 
under commanders, and carrying their principal 
armament on one deck amidships. The fourth 
class, principally deyoted to gunboats, is suffi- 
ciently described above. 

Government of the Navy . — The general di- 
rection and control of all affairs connected 
with the navy is intrusted, under her majesty, 
to the lord high admiral, or to the commission- 
ers for discharging the functions of that officer. 
The duties of the lord high admiral were for- 
merly judicial as well as administrative ; he 
having not merely to govern the navy, but to 
preside over a court for adjudging all nautical 
cases, and for taking cognisance of all offences 
committed on the high seas. But the judicial 
are now separated from the other duties of 
this high functionary, being devolved upon the 
judge of the Admiralty Court. [Admiralty, 
Coubt OF.] 

From the reign of Queen Anne down to the 
present time, with the exception of the short 
period during which William IV., when duke 
of Clarence, held the office, the duties of the 
lord high admiral have been discharged by 
commissioners. These have consisted generally 
of a first lord and of four junior lords. Ci- 
vilians may be appointed to these offices ; but 
at least two of the lords are professional men. 
But though assisted by the advice of junior lords, 
practically all the power and authority of the 
board is vested in tne first lord. The powers 
exercised by the Board of Admiralty are very 
extensive and important They Have the abso- 
lute control of the materiel and personnel of 
the navy, both as regards discipline and 
finance; subject, of course, to the votes of 
parliament and the annual Mutiny Act. The 
navy is represented in parliament by the first 
lord, who is a cabinet minister, by one civil 
lord and one of its secretaries, who are mem- 
bers of the government and by any of the naval 
lords who may happen to be in the House. 

Under the superintendence of the lords 
commissioners , the civil departments of the 
Admiralty are directed by a controller of the 
navy, an accountant-general, a storekeeper- 
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' general, a controller of victualling, a director- 
general of the medical department a director 
of transports, a director of engineering and 
architectural works, an hydrographer, and a 
controller-general of the coastguard. 

Passing to the active service, there are three 
gradations of admirals, viz. admirals, vice- 
admirals, and rear-admirals ; distinguished by 
the mast at' which they severally carry the 
St. George’s flag, viz. at the main for an admi- 
ral, fore for a vice-admiral, arifi mizzen for a 
rear-admiral. All admirals, whatever be their 
rank, take the common title of flag officers. 
Admirals rank with generals in the army, 
vice-admirals with lieutenant-generals, and 
rear-admirals with major-generals. 

The command of every rated ship is intrusted 
to a captain, whohas under him a commander (if 
the ship be of the first, second, or third rate), 
a certain number of lieutenants, according to 
the size of the ship, with a master, paymaster, 
marine officers, surgeons, sub-lieutenants, en- 
gineers, midshipmen, gunners, &c. A captain of 
three years’ standing ranks with a colonel in the 
army, and a captain of less than three years’ 
standing, or a commander, with a lieutenant- 
colonel ; a lieutenant of eight years’ standing 
ranks with a major, and other lieutenants with 
captains ; sub-lieutenants with lieutenants in 
the army, and midshipmen with ensigns. The 
captain is responsible for the discipline and 
efficiency of the crew, and the good order of 
the ship. But although he is furnished with 
minute instructions for his guidance in every 
particular, much must always necessarily de- 
pend on his conduct and character. He has 
power to order punishment to be inflicted ; 
but his sentence must be carried out in the 
presence of all the officers and the ship’s 
company. An account, stating all the circum- 
stances, must also be entered in the ship’s log, 
an abstract of which is forwarded each quarter 
to the Admiralty. This regulation has tended 
to repress hasty and inconsiderate punishment ; 
and has done much to improve the conduct of 
the officers, as well as to promote the proper 
discipline of the navy. 

Composition of the Navy . — The navy is com- 
posed of two bodies of men — seamen and 
marines [Marines] ; and the officers under 
whose command it is placed are divided into 
three classes, viz. commissioned, warrant, and 
petty officers. Commissioned officers com- 
prise flag officers, commodores (who are act- 
ing flag officers), captains, commanders, lieu- 
tenants, staff commanders, masters, inspectors 
of machinery, chief engineers, sub-lieutenants, 
second masters, chaplains, naval instructors, 
medical officers, paymasters, secretaries to flag 
officers, assistant paymasters, and all officers 
of marines. Warrant officers are those who 
hold their appointment by warrant from the 
lords commissioners of the Admiralty ; to this 
class belong gunners, boatswains, carpenters, 
and engineers. Petty officers are divided into 
three classes : chief, first class, and second class. 
It is unnecessary to specify the numerous com- 



NAVY 

poncnts of tlicso classes, who comprise all tho 
skilled artificers of the crew. 

Any person may enter the navy as a common 
seaman, on application to tlie commanding 
officer of any of her miycsty’s ships in commis- 
sion, provided he be approved by the examin- 
ing surgeon, and have not previously been 
* discharged from the service with disgrace.’ 
Persons who have never been at sea are rated 
as ordinary seamen of the second class, pud 
seafaring men are rated as ordinary or able 
seamen, according to their experience. [Im- 
pressment.] 

Young gentlemen enter the service as naval 
cadets between twelve and fourteen. The 
cadet must remain in the training ship a twelve- 
month ; he is then discharged into a sea-going 
ship as a cadet, unless he obtain a first-class 
certificate on passing out, in which case he will 
be discharged as a midshipman. If discharged 
as a cadet, he has to serve another twelve- 
month in order to qualify for a midshipman. 
After serving as midshipman three years and 
a half, he is examined (provided he is nineteen 
years of age) in seamanship, and he then 
obtains the rank of acting sub-lieutenant, which 
rank is confirmed on his passing the examina- 
tions at the Naval College at Portsmouth. 

No person is eligible for promotion to the 
rank of lieutenant till he has passed the above 
three examinations ; but if a midshipman has 
passed in seamanship he may, by death or in- 
validing vacancy, be granted a commission as 
acting lieutenant, which is generally confirmed 
on his passing the final examination at Ports- 
mouth. 

Captains and admirals are promoted by 
seniority, on what is termed a flag promotion 
taking place ; but a captain must have served 
as under, in command of a rated ship, before 
he can obtain his flag ; viz. 

In war . . . . 4 years. 

In war and peace combined 5 „ 

In peace . . . 6 „ 

All other classes of officers are promoted 
at the discretion of the Board of Admiralty, 
the patronage resting with the first lord. 
There is, however, an educational standard 
to which every officer must attain, prior to 
promotion or advancement. For other par- 
ticulars relating to the navy, see Navai. 
Architecture, Ship, and the other naval 
articles, which will be found under their re- 
spective heads in this work. 

Foreign Navies. — Space forbids any length- 
ened description of foreign navies, and it must 
suffice to state that the marine of nearly every 
power has advanced greatly in efficiency dur- 
ing the past few years. There seems to be a 
contest between the powers which shall form 
the best fleet of iron-sided vessels. Nations 
little known in modem naval warfare are 
already acquiring these terrible floating for- 
tresses. Italy, Turkey, Egypt, Sweden, Den- 
mark, Spain, and Portugal have already seve- 
ral; while France, Russia, and the United 
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States have fleets which the British govern- 
ment might not always find it easy to match. 
It is fair to add, that a large proportion of 
these foreign armour-plated vessels, as of those 
built for the British navy, have been con- 
structed in the workshops of the Thames, 
Clyde, Mersey, and Tyne. 

Sfasarene. A native of Nazareth. This 
name is commonly applied in the East to 
Christians, as being the followers of Jesus 
of Nazareth. It also denotes a sect which 
sprang up in Palestine in the second century, 
and endeavoured to engraft the rites and 
observances of the Jews on the religion of 
Jes"us Christ: in this respect they bore a con- 
siderable resemblance to the Ebionites, whose 
contemporaries they were, but with whom they 
must not be confounded. No traces of them 
existed in the fifth century. 

XTazaiite (Ileb. nazar, to separate ). In 
the Levitical law, one separated to the Lord 
by a vow. (Num. vi.) The chief observances 
of the Nazaritcs were, to refrain from drink- 
ing wine, to suffer the hair to grow, and to 
avoid coming in contact with a corpse. 

XTe Zlxeat Segno (Lat.). In Law, a writ 
to detain a person from going out of the king- 
dom without the king’s license, directed to the 
sheriff, or to the party himself. The use of 
the writ is to prevent a party from withdrawing 
his person and property from the jurisdiction 
of the courts in England ; but this purpose was 
served at common law before the late Insolvent 
Act by arrest, and bail obtained. This writ 
lies, therefore, where there is a suit in equity 
for a demand for which the plaintiff could not 
arrest at law ; and is always granted upon a 
bill just filed in equity. 

Neap or Keep Tides. The lowest tides, 
being those which are produced when the 
attractions of the sun and moon on the waters 
of the ocean are exerted in directions perpen- 
dicular to each other. When the two forces act 
in the same or in exactly opposite directions, 
the spring or highest tides are produced. The 
neap tides take place about four or five days 
before tho new and full moons. [Tides.] 

Veat (A.-Sax. nyten, from nitan=>ne witan, 
not to know ; corresponding to the Greek fiA oyov, 
as a name for an irrational animal : Wedg- 
wood). A term applied to cattle : neat's foot 
oil is the fat obtained by boiling calves’ feet. 

ITebulflD (Lat. clouds or mists). In Astro- 
nomy, the name given, on account of their 
general cloudy appearance, to a very numerous 
class of celestial objects, being, however, for 
the most part, telescopic, and. only visible in 
telescopes of considerable power. 

It is to Sir William Herschel that astronomy 
is indebted for the first examination ana 
analysis of these remarkable objects. A few 
of them have indeed been known since the 
discovery of the telescope, and one or two of 
them are visible to the naked eye; but bis 
powerful telescopes first disclosed the fact of 
their existence in immense numbers, and in all 
quarters of the heavens, not indeed distzi- 
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bntcd uniformly, but generally speaking with n 
marked preference to a broad zone, crossing 
the Milky Way nearly at right angles, its 
general direction being not very remote from 
that of tho hour circlo of Oh. and 12h. In the 
southern hemisphere the distribution appears 
to be more uniform. 

Nebulae are divided by Sir W. Herschel into 
the following classes : 1. Clusters of stars, in 
which the stars are clearly distinguishable ; 2. 
Resolvable nebuls, or such as excite a sus- 
picion that they consist of stars, and which any 
increase of the optical power of the telescope 
might be expected to resolve into distinct 
stars ; 3. Nebulae, properly so called, in which 
there is no appearance whatever of stars ; 4. 
Planetary nebulae; 6 . Stellar nebulse; and 
0. Nebulous stars. 

Clusters of Stars. — These are either globular 
or of an irregular figure, forming bright isolated 
patches, which attract attention, as if they were 
brought together by some general cause. The 
Pleiades is a cluster of this sort : the naked 
eye can distinctly perceive six or seven stars 
in it, and may catch occasional glimpses of a 
great many more ; but the telescope shows fifty 
or sixty crowded together in a very moderate 
space, and insulated from the rest of the 
heavens. A luminous spot, called Prasepc , or 
the Beehive, in the constellation Cancer, is 
resolved entirely into stars by an ordinary 
telescope. In the sword-handle of Perseus is 
another such spot, crowded with stars, but not 
so easily resolved. There are a great number 
of less distinct nebulous specks of the same 
kind, which in ordinary telescopes have much 
the appearance of comets without tails, and 
have frequently been mistaken for such : when, 
however, they are examined with instruments 
of great power, any such idea is completely 
destroyed. They are then, for the most part, 
perceived to consist entirely of stars, crowded 
together so as to occupy almost a definite 
outline, and to run up to a blaze of light in the 
centre, where their condensation is usually the 
greatest. Many of them are of an exactly 
round figure. Others, again, are of an irregular 
form, and less definite in their outline, so that 
it is not easy to say where they terminate. In 
some of them the stars are nearly all of a size, 
in others extremely different ; and it is no un- 
common thing to find a very red star occupying 
a conspicuous situation in the group. 

Resolvable nebula are considered as objects 
of the same nature as the preceding; but as 
being either too remote, or consisting of stars 
too faint, to affect us by their individual light. 
They are almost universally round or oval; 
their irregularities of form being extinguished 
by the distance, and only the general figure 
of the condensed parts being discernible. In 
telescopes of insufficient optical power, all 
the great globular clusters exhibit themselves 
under this appearance. 

Nebula, properly so called . — Observations 
with superior telescopes had rendered it pro- 
bable that no physical distinction existed 
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between this class of objects and clusters of 
si a rs, the difference of appearance seeming to 
depend ouly on the power of the telescope with 
which they were observed ; but recent researches 
with tho spectroscope applied to the tclcscopo 
have completely negativea such an hypothesis. 
Although multi tuaes of nebulse which in 
Herschel's eighteen-inch reflector exhibited not 
the slightest appearance of resolvability, when 
examined with Lord Rosse’s six-foot reflector 
are clearly resolvable, and seem to consist 
merely of clustering stars, still many exist 
which, under the greatest powers which have 
been yet applied, show no signs of being com- 
posed of separate stars. The great nebula 
in the sword-handle of Orion, discovered by 
Huygens in 1666, and repeatedly figured and 
described by astronomers Bince that time, is a 
notable instance. Another in the constellation 
of Andromeda may be mentioned, which is 
visible to the naked eye, and often mistaken 
for a comet. Its appearance is described by 
Simon Marius as that of a candle shining 
through horn. Its form* is a pretty long oval, 
increasing by insensible gradations of bright- 
ness, at first very gradually, but at last more 
rapidly, up to a central point* which, though 
very much brighter than the rest, is yet evi- 
dently not stellar, but only nebulous matter in 
a high state* of condensation. It has in it a 
few small stars ; but they are obviously casual. 
Mr. G. P. Bond describes it as extending 
nearly two and a half degrees in length, and 
upwards of a degree in breadth. Like the last 
described, a veiy numerous class of nebulse are 
of a round or oval figure, increasing more or 
less in density towards the central point. In 
this respect, however, they differ extremely ; in 
some the condensation being slight and gra- 
dual, in others great and sudden. They also 
present great diversity of appearance, in respect 
of deviation from the spherical form. Some 
are only slightly elliptic, others much extended 
in length ; and in some the extension is so great 
as to give the nebula the character of a long, 
narrow, spindle-shaped ray, tapering away at 
both ends to points. Some nebulse are annular ; 
but these are among the rarest objects in the 
heavens. The most conspicuous is situated half- 
way between the stars & and 7 Lyrse, and may 
be seen with a telescope of moderate power. 

Planetary nebula have exactly the appear- 
ance of planets — round or slightly oval discs, 
in some instances quite sharply terminated, in 
others a little hazy at the borders, and of a 
light exactly equable, or only a little mottled, 
which, in some of them, approaches in vivid- 
ness to that of actual planets. Whatever the 
nature of these objects may be, they must be of 
enormous magnitude. One in Aquarius presents 
the diameter of 20" ; another, in Andromeda, 
has a visible disc of 12", perfectly defined and . 
round. Granting them to be equally distant 
from us with the stars, their real dimensions 
must be such as would fill, on the lowest com- 
putation, the whole orbit of Uranus. Their 
intrinsic splendour must also be immeasurably 
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inferior to that of the sun’s: for a circular 
portion of the sun's disc, subtending an angle 
of 20", would give a light equal to 100 full 
moons t whereas not one of the nebulae in 
question is discernible with the naked eye. 
Lord Rosse has recently observed a marked 
spiral arrangement in several nebulae. 

Stellar nebula are those in which the con- 
densation of the nebulous matter towards the 
centre is great and sudden ; so sudden, indeed, 
as to present the appearance of a dull and 
blotted star, or a star with a slight burr round 
it. The nebulous stare present the beautiful 
and striking phenomenon of a sharp and bril- 
liant star, surrounded by a perfectly circular 
disc or atmosphere of faint light : in some 
cases dying away on all sides by insensible 
gradations, in others almost suddenly termi- 
nated. A very fine example of such a star is 
65 Andromedae, R.A. lh. 43m., N.P.D. 60° 7'. 

* The nebulae,’ says Sir J. Herschel, * furnish, 
in every point of view, an inexhaustible field 
of speculation and conjecture. That by far the 
largest of them consist of stars, there can be 
little doubt ; and in the interminable range of 
system upon system, and firmament upon fir- 
mament, which we thus catch a glimpse of, 
the imagination is bewildered and lost. On 
the other hand, if it be true, as, to say the 
least, it seems extremely probable, that a 
phosphorescent or self-luminous matter also 
exists, disseminated through extensive regions 
of space, in the manner of a cloud or fog, now 
assuming capricious shapes, like actual clouds 
drifted by the wind, and now concentrating 
itself like a cometic atmosphere around par- 
ticular stars, what, we naturally ask, is the 
nature and distinction of this nebulous mat- 
ter? Is it absorbed by the stars in whose 
neighbourhood it is found, to furnish, by its 
condensation, their supply of light and heat ? 
or is it progressively concentrating itself, by 
the effect of its own gravity, into masses, 
and so laying the foundations of new sidereal 
systems, or insulated stars ? It is easier to 
propound such questions than to offer any 
probable reply to them.* (‘ Treatise on Astro- 
nomy,’ Cabinet Cyclopaedia. See also Herschel’ s 
Outlines of Astronomy.) 

The recent researches of Mr. Huggins have 
proved that many of the un resolvable nebulae 
consist, chiefly at least, of glowing gaseous 
matter ; nitrogen and hydrogen being ap- 
parently their principal constituents. This 
highly importanti discovery entirely alters the 
ideas previously entertained respecting the 
nature of such nebulae. The opinions which 
have been entertained of the enormous dis- 
tances of the nebulae, founded upon the sup- 
posed remoteness at which stars would cease to 
be separately visible in our telescopes, must now 
be abandoned, in reference at least to those of 
the nebulae which have thus been proved to be 
gaseous. If we suppose the gaseous substance 
of these objects to represent the nebulous fluid 
out of which, according to Herschel’ s hypo- 
thesis, stars are to be elaborated by subsidence 
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and condensation, we should expect a gaseous 
spectrum with groups of bright lines as nume- 
rous as the dark lines, due to absorption, found 
in the spectra of the stars. We cannot, however, 
conceive that the elementary gases composing 
these nebulae can ever condense into solids and 
liquids such as we find in our own solar system. 

Neoeulty, Doctrine of. That scheme 
which represents all human actions and feelings 
as links in a chain of causation, determined by 
laws in every respect analogous to those by 
which the physical universe is governed. This 
doctrine has been attacked ana defended with 
great zeal, in almost every period of specula- 
tive enquiry since the Reformation. The in- 
ductive method of research, applied by Bacon 
and his contemporaries to the phenomena of 
nature, led very soon to the adoption of a 
similar method in reference to the phenomena 
of mind. The discovery, or rather the dis- 
tinct reassertion, of the law of association, by 
Hobbes, and the ready solution which it appeared 
to furnish of states of consciousness, which, 
without it, would have seemed capricious and 
unaccountable, encouraged many philosophers 
to attempt its application to eveiy province of 
the human mind. It is only in connection 
with this fact that the prevalence of neces- 
sarian views in modern times can be adequate- 
ly explained. The distinction between man 
and nature, between the actions of a self- 
conscious agent and the workings of blind 
unintelligent powers, was considered by the 
great philosophers of antiquity as the ground- 
work of their systems of morality, and as 
involved in the very conception of moral 
science. It was natural that this distinction 
should be felt to be a barrier to the progress 
of an exclusively empirical psychology. To the 
historians of man’s nature the necessity of his 
actions appeared in the light of an hypothesis 
which lay at the very foundation of their en- 
quiries, precisely as the natural philosopher is 
compelled to assume the regular recurrence of 
the same outward phenomena under the same 
circumstances. The psychologist considers 
the states of which he is conscious merely as 
they are related to each other in time ; and, 
thus considered, it seems to him a mere iden- 
tical proposition to assert that all that can be 
known of them is the order of their succession. 
If their succession were arbitrary or uncertain, 
nothing could be known of it, and the science 
which he professes could no longer have an 
existence. It is in this consideration, rather 
than in the dialectic subtleties bv which the 
doctrine has been sometimes defended, that the 
real strength of the necessarian lies. So long 
as he can maintain the merely phenomena 
character of human knowledge, he can reduce 
his opponents to the dilemma of either denying 
the possibility of mental science altogether, or 
of admitting the existence of those uniform 
laws which are its only object, hi its relation 
to morality, the doctrine of necessity has been 
considered to involve dangerous consequences. 
Attempts have been made by modern neces- 
UU 
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sarians to rescue it from this imputation. Sir | places of interment for tlio separate castes 
James Mackintosh, in particular, has devoted m the same enclosure. One of the most singu- 
sonic portion of his Dissertation {Encyclopedia lar of these structures may bo seen at Isa-el- 
Britannica) to the explanation of the principal Hugluir in Lower Egypt : it is a parallelogram 
ethical terms, on the necessarian hypothesis, of 2,160 French feet on tho side, by 1,440 feet, 

( Gcmral Et marks, sec. vii. p. 393.) Notwith- and contains several rows of tombs. Amongst 
standing the ingenuity of this effort, the student the Greeks, the custom appears to have pre- 
will probably find, on careful examination, that vailed of using the ancient quarries for this 
the grout question at issue is left much in the purpose, as at Nuuplia, and near many cities of 
same state as before. Asia Minor also. The necropolis of toe Greek 

Veek of a Capital. In Architecture, the cities was always removed from the habitations 
space above the shaft of a column, between the of the living ; and no one was buried iu the 
annulet of the capital above, and the astragal cities, but as an exception. For the Etruscan 
at the top of the shaft below. In Mediaeval tombs, see Dennis, Cities and Cemeteries of 
Architecture, the mouldings at the bottom of Etruria. 

the capital of a column are frequently called Ifecroa&a (Gr. vtKpuxris). In Botany, a 
the neck mouldings. disease of plants, chiefly found upon the 

Necrology (Gr. vcupos, dead , and \6yos). leaves and soft parenchymatous parts of vege- 
A collection of biographical notices of deceased tables. It consists of Bmall black spots, below 
persons, published shortly after their death, which the substance of the plant decays ; and 
is commonly called a necrology. The list of hence is commonly called spotting. 
deceased benefactors to a monastery, cathedral, Necbosis. This term is applied in Surgery 
&c., was also termed its necrology. to the mortification of parts of bones. 

Necromancy (Gr. veicponavTcta). Divina- Nectar (Gr.). In Greek Mythology, the 
t-ion by consulting the spirits of the dead, drink of the immortal gods. [Ambrosia.] 

The Necyomanteia of the Odyssey exhibits the Nectarine. A variety of the peach, in 
superstition in a very peculiar form. Odysseus which the velvety covering of tho skin is 
(Ulysses) performs a sacrifice with peculiar obliterated, and the surface is smooth and 
solemnities, and pours the sacrificial blood shining. Nectarines are generally more highly 
into a ditch ; the spectres of the dead rush flavoured than peaches. 

wildly from the infernal regions to taste the Neotarium. In Botany, the nectary of a 
blood ; when, discovering the shade of Tciresias, flower, that is to say, any part that secretes a 
of which he was in search, he compels it to honey-like substance. The term is variously 
answer his questions. The rest of the book, applied to modifications of the petalq, of the 
in which Odysseus appears actually to descend stamens, and of the disc. 

to the shades, and to see the punishments of Needle Ore (bo called from the acicular 
celebrated criminals, is suspected by some com- Jorm of its crystals). A native sulphide of bis- 
mentators to have been an interpolation of later muth, copper and lead, found at Beresowsk in 
times. Similar customs in practising the art of Siberia, embedded in white Quartz. It occurs 
necromancy seem to have been followed for a in acicular four or six sided prisms, 
long period in Greece and Italy. Horace men- Needle Stone. The name given to acicular 
tions the pouring of the blood of a sacrificed varieties of Natrolite and Scolecite. 
sheep into a ditch in order to attract the Manes Negative (from Lat. nego, l deny). In 
from beneath. But in Thessaly, the most cele- Logic, this term denotes the quality of a pro- 
brated of classical regions for its proficiency in position which .denies the agreement- between 
the art of magic, peculiar horrors seem to have the subject and predicate, 
attended the exercise of necromancy. Erichtho, Negative Sign. In Algebra, this term 
Lucan’s Thessalian witch, reanimates the corpse denotes an operative symbol written thus, — : it 
of a soldier slain in battle, and compels him to is also called minus , and combines with other 
answer her questions respecting futurity. But symbols according to predetermined rales, 
the if/uxAywyot, or professed evokers of spirits, The fundamental operative laws of algebra 
in Thessaly, seem to have performed their rites, remaining the same, the results will bear 
whether as impostors or as fanatics, with the different interpretations, or admit of no intelli- 
sacrifices of human beings and various other gible interpretation whatever, according to the 
enormities. [Magic ; Witch.] greater or less generality of the meanings as- 

Neoronite. A variety of Orthoclase. It scribed to the symbols. Thus in the first 
is found in small nodules in the limestone of generalisation of ordinary arithmetic, where 
Baltimore, and when struck it exhales a fetid letters are used as symbols of numbers, the 
odour resembling that of putrid flesh. negative sign denotes subtraction, and a result 

Neorophpgans (Gr. y*Kp6s, and (fuLyw, I a — b is perfectly intelligible so long as a exceeds 
eat). The name of a family of Clavicorn b, but simply unintelligible when b exceeds a. In 
beetles, comprehending those which feed on the latter case, of which 8 — 5 may serve as an 
dead and decomposing animal substances. .illustration, the general laws of algebra permit 
Necropolis. Literally, a city of the dead , us to write the result in any one of the forms 
or a common graveyard for interring the bodies (5-2 )— 6, 5-5 -2, 0—2, —2; in which last 
of deceased persons. The buiying-places of form the result in question is called a negative 
the ancient Egyptians were often divided into number. When, more generally, we operate 
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upon symbols of quantity, a result such as —a 
is called a negative quantity , and may always 
be considered as a quantity of the same nature 
as a, but diametrically opposite in kind ; thus 
if a represent distance measured northwards, 
— a will denote the same distance measured 
southwards ; if <z denoted a sum of money 
gained f — a would denote an equal amount 
lost ; or again, if a represented future time, 
—a would denote past time, and so on. 

The doctrine of negative quantities involves 
many metaphysical subtleties, and has given 
rise to numerous discussions; amongst the 
most instructive works on the subject are the 
following: Carnot’s Geometric de Position , 
Paris 1803 ; Peacock’s Algebra, Cambridge 
1830, and his 'Report on certain Branches 
of Analysis,* Proceedings of the British Associa- 
tion 1834 ; De Morgan’s Trigonometry , London 
1849, and his art. in the Penny Cyclopedia', 
Sir W. It. Hamilton’s Lectures on Quaternions, 
Dublin 1853, and his ‘Essay on Conjugate 
Functions, &c.’ in Transactions of the Royal 
Irish Academy 1835. 

Negotiable Instruments. In Law, in- 
struments on which the right of action passes 
by mere assignment, signified ordinarily by 
indorsements, of which the chief are bills of ex- 
change and promissory notes. To render them 
legally negotiable, it appears that the words 
payable to bearer or to order, or equivalents 
lor these, must be employed, 

Negro (Span. ; Lat. niger, black). This term 
has been applied to the dark races of men 
distributed over the tropical and southern dis 
tricts of Africa, and found also in the Papuan, 
Australian, and Tasmanian islands. Latham 
has defined a negro as an intertropical African 
in ‘a humid alluvial locality.’ The skulls of 
negroes exhibit a more or less prognathism 
or protrusion of the maxillary alveoli, and 
diagonal position of the teeth. The hair is 
crisp and woolly, and the calf of the leg flesh- 
less ; the feet are large and fiat, whilst the 
pelvis is contracted. The outer surface of the 
brain of negroes exhibits a more symmetrical 
arrangement of the gyri than is usual in Eu- 
ropeans; it is not known whether this differ- 
ence extends to the internal cerebral structure. 
The large size of the true molar teeth and the 
junction of the frontal and squamosal bones 
are also frequent characters of the negro races. 

The distinctions of this race are marked and 
peculiar ; but they are not universal or every- 
where the same. Thus, the colour varies, 
although less so, perhaps, than that of any 
other of the great varieties of mankind ; the 
Hottentots, and various southern tribes belong- 
ing to the Ethiopian race, are in this and other 
respects widely different from their brethren. 
The woolly hair, dark jet colour, and some 
external peculiarities of conformation, seem 
chiefly to belong to those numerous tribes 
which inhabit the west coast of Africa, between 
the equator and the tropic of Cancer. But, 
even within tl^at region, some tribes are to 
be found whose physiognomy is very different 
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from that which we are accustomed to regard 
as representing the negro type. South oi the 
equator many of the tribes are inferior in 
strength and stature, and very different in 
appearance: from this region many of the 
Brazilian negroes are imported. In New 
Guinea, off the south-eastern extremity of 
Asia, a native population is found with most 
of the characteristics of the African negro. 

The negro race appears to have been sub- 
jected to the tribute of furnishing slavts to 
its more powerful and intelligent neighbours 
from a very remote period. Many ages before 
the first European slave ship had visited the 
coasts of Africa, the Arabs bore off slaves 
in their caravans, across the Sahara, to the 
northern coasts of the continent ; and even in 
classical writers (Terence, for example) we find 
mention made of black or Ethiopian slaves. 
[Slave Trade.] 

By the mixture of the negro and white races 
the mulatto is produced; the Zambo is the 
offspring of a negro and an American Indian. 
The numerous varieties of these mixed races, 
according to tho proportion of negro, Euro- 
pean, or Indian blood in each, are classed and 
denominated accurately in the West Indies. It 
may probably be estimated that there are now 
on the continent and islands of America, in- 
cluding negroes and mulattoes, but excluding 
those mixed races which have a larger propor- 
tion of European blood, about ten million in- 
dividuals of African descent ; viz. 

In the United States . . 3,500,000 

British colonies . . . 900,000 

Hayti 700,000 

Spanish, French, &c. West ] , 9 
Indies . . . . J 

Brazil 2,600,000 

The free states of continental "] 

America, formerly Spanish y 1,000,000 
colonies . . . . J 

9,800,000 

Of these many are still in a state of slavery ; 
the remainder, except in Hayti, forming an 
inferior and generally an oppressed class of 
free inhabitants. The ultimate destiny of 
this multitude of human beings is a matter 
of anxious speculation. Hayti, peopled by 
the slaves of the French colony of St. 
Domingo, who threw off the yoke at the 
period of the French revolution, is the only 
region in which they have as yet established 
an independent community ; and the progress 
of that community in civilisation is not such 
as to raise the hopes of the philanthropist. 

The existence of the distinguishing features, 
of the negro race in a strongly marked degree is 
uniformly associated with the lowest state of 
barbarism ; and as they recede from this strong- 
ly marked type, we find a greater degree of 
civilisation and improvement. The inevitable 
conclusion is, that every variety of the negro 
type, which comprises the inhabitants of almost 
all Central Africa, is indicative of mental in- 
feriority ; and that ferocity and atnpidity are 
v v 2 
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the characteristics of those tribes in which 
the peculiar negro features are found most 
developed. 

But without drawing any conclusions as to 
their inferiority merely from their configuration 
and appearance, it may be remarked that while 
most of the European and Asiatic nations have 
attained to a high state of civilisation, they 
continue, with few exceptions, in nearly pri- 
meval barbarism. It is scarcely enough to 
reply that this is the result of the unfavourable 
circumstances under which they have been 
placed. An intelligent enterprising people will 
contend against unfavourable circumstances, 
and make them become favourable; but the 
Africans, with the questionable exception of the 
ancient inhabitants of the valley of the Nile, 
have never displayed any considerable degree 
of enterprise or invention. 

For an able summary of the physical and 
mental characters, as well as the history of the 
negro races, see Campbell’s Negromania, 8vo. 
Philadelphia 1855 ; Pruner Bey’s Memoir e sur 
lea Mgrea, 8vo. Paris 1861. 

Vevundo. A genus of Aceracea comprisi ng 
an ornamental hardy tree of small stature, 
sometimes introduced with good effect into 
shrubberies. A variegated-leaved variety, in 
which the leaves are very conspicuously marked 
with white, is one of the most attractive of 
deciduous trees, if well placed in planting. 
The only species is called N. fraxinifolium. 

Yeballenia. The name of an ancient 
Dutch and Flemish divinity who presided over 
commerce and navigation. Her origin and 
general character are unknown, and even the 
name suggests only forced and unsatisfactory 
associations; the sixteen altars bearing her 
image and name found in the island of Wal-‘ 
cheren in 1647 are taken as evidence of her 
former influence. (Grimm’s Deutsche Mytho- 
logy.) 

Veil's Parabola. [Parabola ; Semi- 
cubical.] 

STeltb. An Egyptian deity, who was re- 
garded as an incarnation of nature, and as the 
patroness of all the arts. Her most celebrated 
temple was at Sais, where stood the famous 
veiled image. 

Yelnmblaoeae (Nelumbium, one of the 
genera). In Botany, the name of a natural 
order of aquatic plants of great beauty, be- 
longing to the Nymphal alliance, distinguished 
rincipally by its distinct carpels and large 
oneycombed torus. The only genus is Ne- 
lumbium, which comprises two or three very 
handsome species. One of them, N. speciosum, 
is believed to be the Sacred Lotus, or Pytha- 
gorean Bean. The nuts of all the species are 
wholesome and edible, and the rootstock™ also 
sometimes eaten. 

Yem. Con. A contraction for (Int) no- 
mine contradicente , signifying no one contra- 
dicting ; nem.diaa., contracted for (Lat.) nomine 
diaaentiente, signifies no one dissenting. 

Yemallte (Gr. ripo s, wood ; kldos, atone)* 
A fibrous variety of Brucite. 
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Yematoldeans (Gr. rqparcSffip, filiform). 
The name of an order of Coeldmintha, or cavi- 
tary intestinal worms, comprehending those 
which are dioecious, and have a round, filiform, 
elongated body. 

Yematoneura (Gr. tni? a, and vtvpov, 
nerve). A name proposed for that division of 
the Radiata of Cuvier, including animals in 
which nervous filaments are distinctly trace- 
able, and the alimentary canal floats loosely 
in a distinct abdominal cavity. ‘ 

Yemean Games. One of the four great 
national festivals of Greece, in which all the 
states participated. [Games.] They were 
celebrated at Nemea, a village in the north- 
eastern part of Argolis. By some they are 
said to have been established by the Epigoni, 
children of the warriors who besieged Thebes; 
but other versions of the myth relate that they 
were first instituted by Hercules after his vic- 
tory over the Nemean lion. They were held 
every third year, under the presidency of citi- 
zens chosen by lot from the states of Argos, 
Corinth, and Cleonae. The games were the 
same as ’those of Olympia. The victorious 
combatants were crowned with parsley. 

Yemesli (Gr. distribution). This word, 
which in the Iliad is used only to express any 
cause of anger or righteous indignation, be- 
comes in the Hesiodic Theogony the name of 
a daughter of Nyx, the night (or, according to 
another version, of Erebus). Starting with the 
notion of mere apportionment whether of good 
or evil, the idea of the goddess assumed after- 
wards a harsh and forbidding character, and 
she became especially the punisher of those on 
whom Fortune, rbxv, had bestowed her favours 
too lavishly. This idea of Nemesis suggests a 
comparison with the later notions of Arfe, and 
Erints. Nemesis had a celebrated temple at 
Ehamnus in Attica; and her earlier Btatues 
are said to have resembled those of AphroditA 
She is generally represented as a virgin deity ; 
but there was a legend that from an egg born 
of Nemesis sprang Helen and the Dioscuri, 
Castor and Polydeukes. [Pollux.] 

Yemooera (Gr. vrjfia, a thread , and ic4pai, 
horn). The name of a family of Dipterous 
insects, including those which have long fili- 
form antennae. 

Yemoglossata (Gr. rijpa, and y\&<r<ra, a 
tongue). The name of a tribe of Hymeno- 
pterous insects, including those which have a 
long filiform tongue, as the bee tribe. 

Yemopblla (a name coined from Gr. vifios, 
a grove , and <pi\4w, I love). A genus of beautiful 
annual flowers very popular amongst amateur 
gardeners, from their free-flowering habit and 
brilliant colours. . It belongs to the order Hy- 
drophyUacets , and in N. insignia, which haB blue 
flowers with a white centre, yields perhaps one 
of the gayest of flower-garden ornaments. 

Yeocomlan. The rocks of the lower di- 
vision of the Cretaceous period, including part 
of the Wealden, bear this name on the continent 
of Europe. They form an extensive and im- 
portant series of deposits in the neighbourhood 
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of NeufchAtel in Switzerland. There are two i black colour found at Gasbole in Finland. It 
divisions. The Lower Neocomian represents is, probably, an altered form of Rhodonite, pro- 
the greater part of the Lower Greensand and duced by the weathering oT other minerals. 
Some Upper Wealden beds. The Upper Neo- Neotype (Gr. vrfos, and rfaros, a form). 
comian is the uppermost division of the Lower A variety of Natrocalcite containing Barytes. 
Greensand much more largely developed than Iffepentbaceas (Nepenthes, one of the 
in England. genera). A natural order of subshrubby 

The Neocomian beds in Switzerland and l climbing plants referred by Lindley to his 


elsewhere on the Continent are well supplied 
with characteristic fossils, which agree on the 
whole with those of the corresponding beds in 
England. 

STeooonis (Gr. ytwicSpos, literally a temple 
sweeper). In Grecian Antiquities, the title of 
officers employed as guardians of temples and 
their treasures. 

STeolite (Gr. ylos, new , and \i6os, stone). 
A massive variety of Talc in which part of 
the silica is replaced by alumina. It is found 
at the Aslak iron mines, near Arendal in 
Norway. 

XTeologlsm (Gr. veos, and Xrfyor). The 
introduction of a new phrase or word into a 
language, or any innovation on ordinary modes 
of expression. Most European tongues have 
their elaswic-fll diction fixed by precedent and 
authority ; and words introduced by bold or 
careless writers, since this standard was esta- 
blished, go by the name of neologisms until 
usage has added them at last to the received 
national vocabulary. 

NssUp In the last century, this name 
was given by orthodox divines in Germany to 
the novel system of interpretation which then 
began to be applied by man} to the records of 
the Old and New Testaments. [Rationalist.] 

Veemesfla (Gr. the time of the new moon). 
The name given by the Greeks to the beginning 
of the m onth of ™ lunar calendar. 

XTeopHyte (Gr. wetyvros, newly planted). 
In the p rimi tive church, newly converted 
Christians were so termed ; and the same ap- 
pellation is still given in the Roman church, 
to converts made by missionaries among the 
heathen, to any person entering on the priestly 
office, and to those persons newly received into 
the communion of the church. 

Veoplase (Gr. rlos, new ; n\dcts, forma- 
tion). A native sulphate of iron found at 
Fahlun, in Sweden. [Botryogenb.] 

Weoplatoniats. In Ancient literature, 
the mystical philosophers of the school of 
Ammonius Saccas and Plotinus are commonly 
so called, who mixed some tenets of ancient 
Platonism with others derived from a variety 
of sources, and particularly from the demono- 
logy of the East. They flourished in the 
fourth and fifth centuries of the Christian 
era. Some, however, have contended that 
this title is more properly applicable to the 
eclectic Platonists, or school of Antiochus 
and Philo. [Platonists^ Eclectics.] For a 
singular view of thp doctrines and tendency of 
the Neoplatonists, the reader may consult the 
Quarterly Review , Julv 1840. 

Weotoklte (Gr. slow ; t<$kos, a birth). An 
amorphous mineral of a black or brownish- 
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Euphorbial alliance, and distinguished by some 
technical points in the structure of the seeds. 
They are, however, to be recognised with ease 
and certainty by their external characters. 
The leaves, for Instance, are more or less elon- 
gated, and their midrib iB extended beyond 
the apex in the form of a tendril, which in 
the perfect condition of the plant supports a 
pitcher-like body provided with a jointed lid. 
They afford some of the most curious objects to 
be met with amongst plants. Nepenthes is the 
only genus, but there are many species known, 
several of which are to be found in the hot- 
houses of the curious. 

Wepentbe (Gr. vrprryBiis, removing sorrow). 
A magic potion, mentioned by the Greeks 
and Romans, which was supposed to obliterate 
pain and sorrow from the memory of those who 
partook of it. The mixture given under this 
name by Helen to the guests of Menelaus is 
said to have been obtained from the Egyptian 
Thebes ; hence the term Thebaic tincture , ap- 
plied to tincture of opium, or laudanum. The 
word is now used figuratively to express any 
remedy which gives rest and consolation to an 
affiaded mind. 

Vepeta (ItaL nepatella, oat-mmC). The 
genus of the Catmint, a common wayside weed 
of the labiate order, particularly attractive to 
cats.' This catmint is N. cataria, sometimes 
called Nep. 

Nephalla (Gr. rqjxUier, sober). Certain 
Grecian sacrifices in honour of various deities, 
so called because no wine was offered during 
their celebration. 

Neptaelg (Gr. y^>4\% a cloud). In Greek 
Mythology, the wife of Athamas, and mother 
of Phrixus and HxLi.fi, who are thus literally 
the children of the mist. 

arepbellne (Gr. w€<f>4\ij). A double sili- 
cate of alumina and soda found at Capo di 
Bove, near Rome, and on Monte Somma, near 
Vesuvius, in fine white crystals lining cavities 
in the older lavas, with Idocrase, Mica, Horn- 
blende, &c. Transparent fragments immersed 
in nitric acid assume a clouded appearance 
(whence the name). It is also known by the 
name of Sommite. 

XTepbellum (Gr. vt <p4\rj). This genus, 
which belongs to the order Sapindacecs , con- 
tains three celebrated exotic fruits, the Litchi 
or Leechee of China, the Longan of China, 
and the Rambutan of Malaya. The Litchi 
produces nearly round fruit, an inch and a 
half in diameter, containing a sweet jelly-like 
pulp ; the Longan is smaller, and possesses an 
agreeable subacid flavour ; and the Rambutan, 
which iB of an oblong form and about two inches 
long, is esteemed for its pleasant acidulous 
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Nephralfla (Qr. v*$p6s, the kidney ; &\yoi, 
pain). Pain in the kidney. 

JTepbrtte (Gr. v*<pp6s). A hard tough 
mineral occurring in compact masses of a leek- 
green colour, passing into grey and greenish- 
white, on the western coast of New Zealand. 
The name more commonly given to Nephrite 
is Jade, of which there are two kinds : AVhite 
or Oriental Jade; and Green Jade, the Jad6ite 
of Damour. Both these varieties are silicates 
of alumina, and of other bastfs, as lime, mag- 
nesia, soda, protoxide of iron, &c., and both 
are only broken, or CHt and polished, with 
great difficulty. Oriental Jade ia the well- 
known material of a pale greenish-white co- 
lour, which is brought to this country from 
the eastern parts of Asia, carved into various 
articles with a beautiful polish, a manufacture 
for which the Chinese are very celebrated. 
Green Jade is more rare than the Oriental 
kind, and valuable in proportion. The colour, 
which varies from apple-green (like that of 
Chrysoprase) to a sort of emerald-green, is 
probably due to oxide of nickel. The name 
Nephrite probably originated in the circum- 
stance of small plates of the mineral having 
been formerly worn suspended from the neck 
for the cure of diseases of the kidneys. 

Vepbritlf (Gr. from r*<pp&s). Inflam- 
mation of the kidney. This disease is at- 
tended by pain in the affected part, extending i 
along the ureter, and increased on walking, or 
in the upright posture : nausea and vomiting 
are common attendants, and the appearance 
of the urine is generally far from healthy. 
Bleeding, warm baths, sudorifics, and aperients, 
with opiates and diluents, are the principal 
remedies resorted to. 

Nephrodlom (Gr. r«pp6s, and cISos, like- 
ness). A genus of Ferns, closely allied to 
Lastrea , belonging like it to the Aspidiaceous 
group, and like it aleo having the sori covered 
by reniform indusia ; but in N&phrodium the 
veins of the pinnule-like segments anastomose 
in a connivent manner with those of adjoining 
segments for a greater or less distance from the 
rachis of the pinna, as the segments are more 
or less united. They are for the most part 
tropical plants. 

XTephrotomy (Gr. I cut). 

The operation of extracting a stone from the 
kidney. 

STepidee. [Htdrocobx&b.] 

Vepotftam (Lat. nepos). A word invented 
to express a peculiar characteristic of many 
high ecclesiastics in Roman Catholic countries, 
and more particularly of popes : a propensity, 
namely, to aggrandise their family by exorbi- 
tant grants and favours conferred on members 
of it ; literally, on nephews (nepotes), Many 
of the highest and .wealthiest families of the 
Roman nobility owe their elevation entirely to 
this species of patronage. 

Weptune (Bat. Neptunus). In Astronomy, 
the planet of our system the most distant from 
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the sun. The existence of this planet was pre- 
dicted, and its placo in the heavens announced 
within one degree of the truth, independently 
by two astronomers — Professor Adams and 
M. Leverrier — before it was discovered by 
the telescope. This triumph of mathemati- 
cal skill marks an epoch in astronomy 
and sets a seal on the theory of universal 
gravitation which formed the basis of the me- 
thod of prediction. Its existence was first 
suspected in consequence of irregularities in 
the movement of the planet Uranus, which 
baffled all attempts to attribute them to pertur- 
bation caused by known bodies. As far back as 
1841 Mr. Adams determined to investigate the 
problem, and by September 184 G the new planet 
had fairly been grappled. On July 29 in that 
year the equatorial of the Cambridge Observa ■ 
tory was first employed in the search after the 
planet, the probable place having been stated 
by Mr. Adams. M. Leverrier, who had been 
working independently at the same problem, 
published his. researches on August 31; and in a 
letter to the Berlin astronomers, which reached 
them on September 23, he assigned the place 
where he expected it would be found. This 
place was not one degree from that assigned to 
it by Mr. Adams. On the same evening, thanks 
to the Berlin star maps, which had not reached 
England, the planet was discovered. 

As Neptune’s nearest approach to us is 
190,000,000 miles, it is invisible to the naked 
eye. Its diameter is 4*72 greater than that of 
the earth. Its revolution round the son ia 
accomplished in 60126 72 days. Neptune is 
accompanied by a satellite, the distance of 
j which from the primary is nearly equal to that 
| of our moon — 22a, 000 miles ; it accomplishes 
its revolution in 5 days 21 hours 8 minutes. 
Of the physical constitution of the planet 
we know nothing except its mass and density ; 
these, as compared with the mass and density 
of the earth, are 18-900 and 0*321 respectively. 

Neptune. In Mythology. [Poseidon.] 

Weptuaian. A name formerly given to a 
school of geologists which taught (with Werner) 
that all the great deposits and accumulations 
of rock had taken place in the presence of 
water, and from solution or suspension in 
water. That a very large proportion of all 
rocks have been so formed, is now placed 
beyond a doubt by evidence derived from the 
fossils which they contain ; and that many 
more, generally thought plutonic, have been 
originally formed in contact with water and 
with water as an essential element, is also 
certain. Still there is no doubt that certain 
rocks, such as lavas at present and basalts 
anciently, are distinctly igneous, and that many 
of the plutonic rocks have been formed at great 
depths, at high temperature and under enor- 
mous pressure* although probably not without 
the presence of liquid water. The discussions 
concerning the Vulcanists and Neptuniste are 
now only interesting &b connected with the 
early history of geology. 

Xfferddaiu. The name of the family of 
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dorsibrancliiate Ancllidans of which tlie genus 
Nereis is the type. The characters arc . an even 
number ot tcntacula attached to the sides of 
the base of the head, and a little farther for- 
wards two others which are biartieulate, be- 
tween which are two simple ones. Their 
branchiae consist of small laminae, between 
which is spread a network of vessels; each 
foot is also furnished with two tubercles, two 
packets of bristles, one cirrus above and an- 
other beneath. 

MTereldes (Gr. N ij/nffSes). The daughters 
of Nereus, and nymphs of the sea. They were 
originally conceived to be of a beautiful form, 
but later fictions degraded them to the idea of 
a mermaid. Among the most famous of these 
nymphs were Ampliitrite, Galatea, Thetis, &c. 
[Nymphs.] 

Nereus (Gr.). A sea-god, son of Ocean and 
Earth, standing to Poseidon in the same relation 
in which Gaea stands to Dem£t6r, or Helios to 
Phoebus. 

Nerita (Lat., the name of a shell-fish in 
Pliny). This term was applied by Linnaeus 
to a genus of his Vermes Test ace a, charac- 
terised by having a shell with the columella 
in a straight line, which renders the aper- 
ture of a semicircular form : this aperture is 
always closed by an operculum. The genus 
is ranked by Cuvier amongst his Pectinibran- 
chiate Gastropods, and is subdivided into the 
subgenera Natica, Lam., Nerita , Voluta , and 
Neritina, Lam. Nerita proper is a marine shell, 
while Neritina is an inhabitant of fresh waters. 
Examples of both genera arc found fossil in the 
strata of the Paris basin. 

ZTerlnm (Gr. vrip6s f humid). To this genus 
of Apocynacea belongs the well-known Olean- 
der, a shrubby plant, with long willow-like 
leathery leaves, and terminal clusters of large 
rose-coloured flowers. It is very ornamental, 
but like many others of its order is furnished 
with a poisonous juice. 

JTeroll. The name given by perfumers to 
the essential oil of orange flowers. It is pro- 
cured by distillation with water in the same 
way as the other volatile oils. The oil of the 
leaf of the orange-tree ( essence dc petit grain) 
is sometimes substituted for it. 

Nervation. In Botany, the manner in 
which the veins of the leaves &c. are arranged. 

Verves (Lat. nervus, Gr. vtvpov). In Bo- 
tany, the ribs or principal veins of the leaf. 

Nervous Fever. This term was formerly 
used to indicate a condition now recognised as 
a variety in typhoid fever, in which nervous 
symptoms, or sensorial debility, are especially 
prominent. The treatment consists in allaying 
irritation and supporting the strength. 

Nervous System. In Physiology. The 
nerves are fibrous chords in direct or indirect 
connection with the brain, and extending their 
ramifications into every part of the body. 
Their ultimate structure is filamentous, and 
they consist of a peculiar grey substance, their 
size depending upon the number of filaments 
enclosed in the common sheath. They are 
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often so interwoven as to form a kind of net- 
work or pUxus ; and some of them have what 
arc termed ganglia, or rounded masses of 
nervous matter, not fibrous, but apparently 
composed of globules disseminated through a 
vascular network. 

There are two distinct systems of nerves ; 
one of which is connected with the brain and 
with the spinal chord. These, being media of 
sensation and of voluntary motion, are termed 
the nerves of animal life , or the cerebrospinal 
nerves. The other system is in communica- 
tion with the brain and spinal chord, or with 
the cercbro -spinal nerves, only by very small 
filaments, and they have numerous ganglions 
throughout their course ; they preside over the 
nutritive functions, upon which tlie mind has 
no direct influence: these are the nerves of 
organic life, or ganglionic or great? sympathetic 
nerves. 

The cerebro-spinal nerves convey impressions 
from their extremities to the brain, and they 
also convey the influence of the will from the 
brain to the voluntary muscles ; these passing 
and repassing, or receptive and emissive, in- 
fluences, are conveyed by distinct sets of ner- 
vous filaments, which, however, are generally 
enclosed in the same sheath, and therefore 
appear to form a single nerve : the terms cen- 
tripetal and centrifugal filaments have been 
distinctively applied to them. 

The history of the nervous system in all its 
details forms an extended*and complicated, but 
a highly important part of anatomy and phy- 
siology, and the investigations connected with 
them have led to many useful practical results, 
which, however, have thrown but little light 
upon the cause of the phenomena, or the ul- 
timate nature of the nervous influence. The 
works of Sir Charles Bell, Dr. Marshall Hall, 
and Dr. Wilson Philip must be consulted in re- 
ference to the functions of the different classes 
of nerves ; there is a good general account of 
the subject in Baly’s translation of Muller’s 
Phyaiologie. 

. Nkbvotjs System. In Comparative Anatomy. 
In some of the lowest-organised animals the ner- 
vous system has been detected in the form of 
simple filaments ; these are afterwards found 
connected with a nervous ring surrounding the 
oesophagus. As organisation advances, nervous 
matter begins to be accumulated upon the ring, 
forming a brain ; and upon different parts of 
the radiating filaments, forming ganglions. 

When the principal ganghated filaments 
are not parallel, or not symmetrical in their 
course, they are associated with the type of 
organisation which characterises the molluscous 
or heterogangliate division of animals. When 
the gangliated filaments are two in number, 
symmetrical, and run parallel with each other 
along the ventral aspect of the body, they 
are associated with and bespeak the type of 
organisation characteristic of the articulate 
or homogangli&te division. When the brain 
ceases to present the form, of a ring, and sends 
down the back b prolongation of its sub- 
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stance, called the spinal marrow, tlie rest of its 
organisation is that which characterises the 
vertebrate or myelencephalous subkingdom, .or 
primary division of animals. In the vertebrate 
and articulate animals the superficial tract of 
the spinal or ventral chords is sensitive, the 
deeper-seated tract motive. 

Wervures. In Entomology, corneous tubes 
serving to expand the wing and keep it tense, 
as we ll as to afford protection to the air-vessels : 
they are termed costal, post-costal, mediastinal, 
externo-median, interno-median, anal, axillary, 
&c. according to their relative positions. 

In Botany, nervures are the veins of leaves. 
[Nerves.] 

Wesodon (Gr. vrjaos, island , and <J5ovr, 
tooth). A genus of fossil Toxodont Mammalia 
from the pliocene strata of Port St. Julian, 
Patagonia. The Nesodon ovinus was as large 
as a sheep ; the Nesodon imbricatus the size of 
a llama. 

Ness. The termination of several names of 
places in Great Britain where there is a head- 
land or promontory, as Inverness, Sheerness. 
The word is probably akin to the Pr. nez, the 
Ger. nase, Lat. nasus, nose. 

Westorians. The followers of Ncstorius, 
patriarch of Constantinople, in the first half of 
the fifth century. This prelate agitated the 
Christian world, after the Arian controversy 
had been settled, by the introduction of certain 
subtle disputations concerning the divine and 
human natures in Christ, between which he 
affected to distinguish with peculiar precision ; 
and, in guarding against the propensity which 
he discovered in the Christians of his own 
day to confuse the two and look upon them 
as absorbed into one compoimd substance, 
he forbade men to entertain any combined 
notion at all, and kept constantly before 
their eyes both the God and the man. He 
insisted, for instance, that the Virgin should 
not be entitled Mother of God , but Mother of 
Christ , or of Man, the human nature being 
essentially distinct from and only inhabited 
by the divine, as a temple by its divinity, 
Ncstorius was condemned by the third general 
council held at Ephesus, in the year 431 : 
his principal adversary being the president of 
the assembly, Cyril, patriarch of Alexandria. 
After his deposition, he was banished by 
the emperor to an oasis in Upper Egypt, 
where lie died. His opinions, however, spread 
throughout Asia, and appear to have been 
carried along, with the advancir, e stream of 
Christianity, to the farthest parts of India 
and China. In the more Western regions, they 
were soon afterwards counteracted by the 
spread of the opposite theories of Eutychcs. 
[Eetychiaxs; Monophysites ; Monothelites.] 
Besides the well-known authorities, the reader 
may consult Doucin, Histoire du Ncstorianishic, 
1698; Assemann's Bihliotkeque Oricntalis ; 
Grant’s Residence among the Ncstorian Chris- 
tians , 8vo. 1841; Milman’s Latin Christianity, 
book ii. ch. iii. [Three Chapters.] 

Nests, Esculent. A species of nests built 
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by swal 1 jws, peculiar to the Indian islands, 
and much esteemed in China and other parts 
of the world. These nests resemble in form 
those of other swallows ; they are formed of a 
viscid substance, and in external appearance as 
well as consistence are not imlike frbrate ill- 
concocted isinglass. Esculent nests arc prin- 
cipally found in Java, in caverns usually situated 
on the sea-coast. Nothing satisfactory is known 
as to the substance of which these nests are 
composed. ( Commercial Dictionary, art. ‘ Birds’ 
Nests.’) 

Wet (Ger. netz). A textile fabric of knotted 
meshes, for catching fish and other purposes. 
Each mesh should bo so secured as to bo 
incapable of enlargement or diminution. The 
French government offered in 180‘2 a prize of 
10,000 francs to the person who should invent 
a machine for making nets upon automatic 
principles, and adjudged it to M. Buron, who 
presented his mechanical invention to the 
Conservatoire dcs Arts et Metiers. It does not 
appear, however, that this machine has accom- 
plished the object in view ; for no establish- 
ment was ever mounted to carry it into execu- 
tion. Nets are usually made by the fishermen 
and their families during periods of leisure. 

Wet or Weat (Fr. net, from Lat. nitidus, 
shining : Wedgwood). In Commerce, some- 
thing pure and unadulterated with any foreign 
mixture. Thus, wines are said to be net when 
not falsified ; and coffee, rice, &c. to be so, 
when tli« filth and ordures are separated from 
them. The word net is also used for what 
remains after the tare has been taken out of 
any merchandise ; i.e. when it is weighed clear 
of all package. [Tare.] Net produce (Ital. 
netto proceduto) i» used m mercantile language 
to express what afiv commodity has yielded, 
after all tare and charges have been deducted. 

Srethlnlmft. Among the J ews, the servants 
of the priests and Lcvitcs, employed in tho 
lowest and meanest offices about the temples. 
They are termed 'the hewers of wood and 
drawers of water for the house of God,’ an 
office to which the descendants of the Gibconites 
are stated to have been condemned by Joshua. 

Wettings. Nets of small rope placed in a 
ship for various purposes, as stowage, or de- 
fence against accidents ; also against boarding. 

Wettle (A.-Sax. netelc). The common 
name of the plants of the genus Urtica 
[which sec], well known on account of their 
stinging property. 

Wettlerash. An eruption upon the skin 
much resembling that produced by the sting of 
a nettle. It usually lasts for a few hours, and 
then disappears or changes its place ; it is 
generally relieved by mild aperient medicines. 

Wenklrchftte. A kind of Wad found at 
Neukirchen in Alsace, forming a coating on 
Red Haematite. 

Wenr&l Arch (Gr. vcvpoit, a nerve). In 
Anatomy, the arch of the vertebra or primary 
segment of the skeleton which protects a cor- 
responding segment of tho neural axis : it is 
posterior in man, superior in other vertebrates, 
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and ia formed below by the centrum , laterally 
by the neur apophyses, and above by the neural 
spine. 

Neural Axis. In Anatomy, the central 
trunk of the nervous system, consisting of brain 
and myelon: it is sometimes called cerebro- 
spinal axis . 

Neuralgia (Gr. yevpov, and iXy6s, pain). 
An acute painful affection in the course 
of the nerves. The forms of neuralgia most 
commonly met with are sciatica, lumbago, 
and tic douleureux. The two former receive 
their name from the nervous parts affected, 
viz. the sciatic and the lumbar nerves ; the 
latter from the sudden and severe stroke of 
pain experienced. This latter affection fre- 
quently observes a curious periodicity : its 
usual seat is in the fifth nerve and its branches. 

Neurapopl&ysis (Gr. vevpov, and air 6<pv<ris, 
a process). In Anatomy, the autogenous ver- 
tebral element which forms the side or wall of 
the arch protecting the neural axis or central 
trunk of the nervous system : it has been 
called the vertebral lamina , and by Soemmer- 
ring the radix arcus posterioris vertebree. 

Neurllity or Neurlcfty (Gr. vevpov). The 
property of the fibrous structure of the nerves. 

Neurollte (Gr. vevpov , and \l6os, stone). 
A hydrated silicate of alumina and lime, with 
a fibrous structure, from Stamstead in Lower 
Canada. 

Neurology (Gr. yevpov, and \Syos). The 
anatomy of the nervous system. 

MTeuropteranS' (Gr. uevpov, and trrep6v, 
a feather). The order of Tetrapterous Man- 
dibulate insects, including those in which 
the nervures of the wings are so disposed 
as to form a more or less regular network. 
They are distinguished from the Coleopterous, 
Orthopterous, and Hemipterous orders of four- 
winged insects, by the first or anterior pair 
of wings being membranous, diaphanous, and 
resembling the second pair in texture and pro- 
perties. The abdomen is unprovided with a 
sting. The antennae are usually setaceous. 
Rome neuropterans merely pass through a semi- 
metamorphosis, the rest a complete one ; the 
larvae have always six hooked feet. Many of 
these insects are carnivorous in their first state 
and their last. The dragon-fly may be regarded 
as the type of this order. 

Neuroskeleton (Gr. yevpov, and oneXer 6s, 
dried up). The deep-seated bones, which nro 
con meted with the nervous axis and locomotion. 

Neurotics. Remedies which act upon the 
system. 

Neurotomy (Gr. yevpov , and W/tra, I cut). 

The cutting of a nerve. 

Neuter (Lit. wither). In Grammar, this 
term comprises those nouns which ore neither 
masculine nor feminine. Neuter or intransit ioc 
verbs arc thoso which represent the properties 
of a state or process, as I rest, I fait, l grate, 

& LC . [OllAMSAt.] 

Nevttr was tho name given to the labourers 
r* f tho hivc-lioe, Wfom it was discovered flint 
they were essentially females, though infertile. 
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Neutral Squlllbrlum. [Stable and 
Unstable.] 

Neutral Salts. Combinations of acids and 
bases which are neither acid nor alkaline, but 
in which the add is exactly neutralised by the 
base. 

Neutrality. In International Law, the 
condition of a state which does not take part 
in a war between other states. A neutral 
ration lias the right of furnishing to either of 
the contending parties all supplies which do 
not fall within the description of contraband of 
war [Contraband of Wak], and to conclude 
treaties with either unconnected with the sub- 
ject of the war It appears to have been 
the old principle, with regard to the maritime 
trade of a neutral nation, that the property of 
an owner belonging to the hostile country 
might be seized by a belligerent on board a 
neutral power’s vessel ; but the general rule 
now asserted is that the flag covers the cargo : 
by which means right of search, except for 
I specific purposes, is rendered unnecessary. 
By the declaration of March 28, 1854, made 
on the occasion of the Russian war, England 
waived tho right of seizing enemy’s property 
on board a neutral vessel, unless contraband, 
but did not abandon it. 

Neuvalnes (Fr. from ncuf, nine). In tho 
Roman Catholic Church, prayers offered up for 
nine successive days, in order to obtain the 
favour of Heaven. {Diet, dc la Conversation.) 

New Connexion Methodists or Ril- 
hamites. A society so called from Alexander 
Kilham, who was the immediate means of their 
separation from the Wesleyans, from which 
body they withdrew on the ground of the almost 
i responsible power exercised by the Conference. 
Their number is not considerable. 

Now Red Sandstone. This name is given 
by geologists to a group of sandstones, generally 
of a red colour, belonging to the lowest and 
oldest division of the secondary period, and 
distinguished by fossil contents from some other 
important sandstones, also of a red colour, but 
in rocks below the carboniferous limestone. The 
latter are called Old Red Sandstone [which 
see]. The scries as developed in England con- 
sists chiefly of coloured sandstones and marls 
containing enormous quantities of salt, both 
rocksult and Baline springs, and much gypsum. 
It includes the upper and lower members of the 
Tkiassic Series of the Continent, the Mvschkl- 
kalx or shell limestone being absent. Tho 
sandstones are much used &b building stone, 
and some of them near Liverpool and Warwick 
are remarkable as having upon thorn numerous 
footprints of animals, reptilians chiefly, but 
probably also birds. Except these footprints, 
fossils al*o rare in tho new red sandstone in 
England, though many fragments of plants 
huvo been found from time to time, and some 
.slid Is. In the Muscholkalk of the Continent 
there are many chnmH orisl ie fossils. 

New Style. Jn Chronology. [Style.] 

New Testament. The name given to 
; that portion of the Bible uhieli comprises the 
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Gospels and the Apostolic Epistles, with the 
Apocalypse or Revelation of St. John. The 
four Gospels hear the names respectively of 
Matthew, Mark, Luke, and John. These are 
followed by the Acts of the Apostles, which 
have been attributed to St. Luke, and by 
twenty-one Epistles, of which fourteen have 
been ascribed to St. Paul, three to St. John, 
two to St. Peter, one to St. James, and one to St. 
Jude. [Bible; Biblical Hiktohy; Epistle.] 

New Year’s Day. The celebration of the 
commencement of the new year dates from 
high antiquity. The Jews regarded it as the 
anniversary of Adam’s birthday, and celebrated 
it with splendid entertainments — a practice 
which they have continued down to the present 
time. The lloinans also made this a holiday, 
and dedicated it to Janus with rich and nu- 
merous sacrifices ; the newly elected magis- 
trates entered upon their duties on this day ; 
the people made each other presents of gilt 
dates, figs, and plums ; and even the emperors 
received from their subjects new year’s gifts, 
which at a later period it became compulsory 
to bestow. Prom the Romans the custom of 
making presents on New Year’s Day was bor- 
rowed by the Christians, by whom it was long 
retained ; but even in those countries where it 
lingered longest, in France and Scotland for 
instance, it is falling rapidly into desuetude. 

Newell. In Architecture, the space, either 
solid or open, round which the steps of a stair- 
case are turned. 

Newspaper Reporting. The system of 
reporting, by which the parliamentary debates 
and speeches delivered at public meetings, &c. 
are given to the public. As it is contrary 
to the rules of both Houses that any stranger 
should be present, the publication of the debates 
is held to be a breach of privilege ; but this re- 
gulation has always been defeated, either, as in 
former times, by the means adopted by Dr. 
Johnson and others of publishing the speeches 
of the different members under fictitious names, 
or, as at present, by the Houses themselves 
tacitly giving their sanction to the practice. 
The foundation of the present system of parlia- 
mentary reporting may be fairly ascribed to the 
late Mr. William Woodfall, whose retentive 
memory enabled him, after having listened to 
the debates, daily to communicate to the public, 
in what he called A hasty Sketch of the Pro- 
ceedings in Parliament last Night, a full and 
accurate account of the different * speeches. 
Secret deliberations, however, have been so long 
renounced, that the right of the public to be 
present through tlieir agents, the reporters, is 
as clearly established now as if no theoretical 
privacy had ever existed ; but if any member 
were repeatedly to insist upon the exclusion of 
strangers, as ivll are called who neither are 
members nor officers of tlio house, there can be 
no doubt that this abuse of the privilege must 
load to such a modification of tliostandiug order 
as would deprive individual members of any 
control over a matter so intoivsting to tho 
nation. Tho proo. -i* of parliamentary reporting 
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and the qualifications of those by whom the 
task is performed, cannot be adequately de- 
scribed within the narrow limitB of this article ; 
but it is hoped that the reader may be enabled 
to form some idea of both from the following 
brief outline. Every publication not copying 
from or abridging any other, but giving original 
reports, keeps one of a series of reporters con- 
stantly in the gallery of the Lords, and another 
in the Commons. These, like sentinels, are at 
intervals of three-quarters of an hour relieved 
by their colleagues, when they take advantage of 
the respite to transcribe their notes, in order 
to be ready again to resume the duty of note- 
taking, and afterwards that of transcription for 
the press. A succession of reporters for each 
establishment is thus maintained, and the pro- 
cess of writing from their notes is never inter- 
rupted till an account of the whole debates 
of the evening has been committed to the hands 
of the printer. The publications for which 
reporters are constantly in attendance, are 
the London morning newspapers, from which 
all others that give debates are under the 
necessity of copying or abridging them. The 
number of reporters maintained by each varies 
from ten or eleven to seventeen or eighteen. 
They are for the most part gentlemen of 
liberal education — many having graduated at 
the universities of Oxford, Cambridge, Edin- 
burgh, Glasgow, or Dublin. The expedition 
and ability with which their duties are per- 
formed must be admitted by every one who 
attends a debate and afterwards reads a news- 
paper; while the correctness and rapidity with 
which their manuscript is put in type and 
printed has long been a subject of surprise and 
admiration. 

Newspapers. Publications in numbers, 
consisting commonly of single sheets, and pub- 
lished at short and stated intervals, conveying 
intelligence of passing events. In Rome, under 
the government of the emperors, periodical 
notices of passing events [Acta. Diurna] were 
compiled and published ; but our accounts of 
these ancient newspapers are somewhat obscure 
and uncertain. In modern Europe, the earliest 
occasional sheets of daily intelligence seem to 
have appeared at Venice, during the war of 
1563 against the Turks [Gazette] ; and the 
earliest regular paper appears to have been a 
monthly one, published m the same city by the 
state : but these were distributed in manuscript, 
and, owing to the jealousy of the government, 
were circulated in this form down to very late 
times. Extraordinary gazettes are said to have 
been published in England by authority, during 
the time when the arrival of the Spanish Ar- 
mada was apprehended ; but the specimens 
preserved in the British Museum, and so long 
regarded as authentic; are now demonstrated 
to have been forgeries. 

Genuine English newspapers date from the 
first year of the Long Parliament^ the oldest 
that has been discovered being a quarto pam- 
phlet of a few leaves, entitled The Dt venal 
Occurrences or Daily Proceedings of both 
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Houses, in the Great and Happy Parliament , | 
from November 3, 1640, to November 3, 1641. 1 
More than one hundred papers with different 
titles appear to have been published from this 
time to the death of the king, and upwards 
of eighty from that date to the Restoration. 
These were at first published weekly, but as 
the interest increased, twice or thrice a week, 
and even, it would seem, daily, at least for a 
time. Such were the French Intelligencer , the 
Dutch Spy, the Scots Dove, &c., but Mercuries 
of all sorts were the favourite title. Thus 
they had the Mercurius Acheronticus , Aulicus , 
Britannicus, Laughing Mercury , and Mer- 
curius Mastix , which last faithfully lashed 
all the rest. The great newspaper editors 
of the day were Marchmont Needham on 
the Presbyterian, and Sir John Birkenhead 
on the Royalist, side. These were followed 
by Sir Roger TEstrange, who has been ranked 
amongst the patriarchs of the newspaper press. 
This journalist is admitted to have been by no 
means deficient in readiness and shrewdness ; 
but the acrimony displayed in his Tory paper. 
The Observatory against his unfortunate political 
adversaries is frequently ungenerous and even 
crucL 

‘ In 1685 (says Lord Macaulay) nothing like 
the London daily paper of our time existed, or 
could exist. Neither the necessary capital nor 
the necessary skill was to be found. Freedom 
too was wanting, a want as fatal aB that of 
either capital or skill. The press was not 
indeed at that moment under a general censor- 
ship. The licensing Act, which had been 
passed soon after the Restoration, had .expired 
in 1679. Any person might therefore print, 
at his own risk, a history, a sermon, or a poem 
without the previous approbation of any officer; 
but the judges were unanimously of opinion 
that this liberty did not extend to gazettes, 
and that, by the common law of England, no 
man, not authorised by the crown, had a right 
to publish political news. While the Whig 
party was still formidable, the government 
thought it expedient occasionally to connive 
at the violation of this rule. During the 
great battle of tho Exclusion Bill many 
newspapers were suffered to appear, the Pro- 
testant Intelligence , tho Current Intt lligence, 
the Domestic Intelligence , the True News, the 
London Mercury. None of these was published 
oftener than twice a week. None exceeded in 
size a single small leaf. The quantity of matter 
which one of them contained in a year was 
not more than is often found in two numbers 
of the Times. After the defeat of the Whigs, it 
was no longer necessary for the king to be 
sparing in the use of that which all his judges 
had pronounced to be his undoubted prero- 
gative. At the close of his reign no newspaper 
was suffered to appear without his allowance : 
and his allowance was given exclusively to the 
London Gazette. The London Gazette came 
out only on Mondays and Thursdays. The 
contents generally acre a royal proclamation, 
(wu or three Turv addresses, notices of two or 
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three promotions, an account of a skirmish 
between the imperial troops and the Janissaries 
on the Danube, a description of a highwayman, 
an announcement c £ a grand cockfight between 
two persons of honour, and an advertisement 
offering a reward far a strayed dog. The 
whole made up two pages of moderate size. 
Whatever was communicated respecting matters 
of the highest moment was communicated in 
; the most meagre and formal style. . . . 

| But the people who lived at a distance from 
the great theatre of political contention could 
be kept regularly informed of what was passing 
there only by means of newsletters. To pre- 
pare such letters became a calling in London, 
as it now is among the natives of India. The 
newswriter rambled from coffee-room to coffee- 
room, collecting reports, squeezed himself into 
the Sessions House at the Oki Bailey if there 
was an interesting trial, nay, perhaps obtained 
admission to the gallery of Whitehall, and 
noticed how the king and duke looked In 
this way he gathered materials for weekly 
epistles destined to enlighten some county 
town or some bench of rustic magistrates. 
Such were the sources from which the inha- 
bitants of the largest provincial cities, and the 
great body of the gentry and clergy, learned 
almost all that they knew of the nistory of 
their own time. ... It is scarcely ne- 
cessary to say, that there were then no pro- 
vincial newspapers. Indeed, except in the 
capital and at the two universities, there was 
scarcely a printer in the kingdom. The only 
ress in England north of Trent appears to 
ave been at York.* For the history of the 
newspaper press from this period to the end 
of the seventeenth century, see Macaulay’s 
History, vol. iv. pp. 604-606. 

Frojn their first imperfect beginning, news- 
papers have gradually increased in number, 
matter, and consequence, until they form, in 
many European countries, one of the most 
important features in the social economy of 
the people ; exercising a marked influence on 
domestic manners, literature, and usages, but 
more especially powerful as a great political 
instrument. London newspapers, and indeed 
many of the principal provincial papers also, are 
remarkable for the great mass and variety of 
matter which they contain, the ability of their 
leading articles, the rapidity with which they 
are printed and circulated, and the accuracy 
and copiousness of their debates. The piracy 
existing in the newspaper press is « difficulty 
under which the leading newspapers are placed 
in consequence of the want of any available 
copyright in the news or articles which they 
supply. ' 

In Great Britain newspapers are snUected 
to several statutory enactments. By 6 & 7 
Wm. IV. c. 76 no person can print or publish 
any newspaper until a declaration has bean 
delivered at the Stamp Office, stating the name 
and places of abode of the printer, publisher, 
and proprietor; specifying the amount of shares 
t in the undertaking, the title of the paper, and do- 
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scription of the building in which it is intended 
that the paper shall be printed. A copy of 
every newspaper is to be delivered, upon the 
day of publication, to the commissioners of 
stamps, under a penalty of 20/. Persons pub- 
lishing newspapers without the name and 
place of abode of the printer affixed, are made 
liable to a penalty of 20/. for each offence, 
and peace officers, by virtue of a warrant from 
a justice of the peace, may enter any place to 
make search, &c. By 60 Geo. III. c. 9 every 
periodical, pamphlet, or paper, published at 
intervals not exceeding twenty-six days, con- 
taining public news or intelligence, or any 
remarks thereon, or on any matter in church or 
state, not containing more than two sheets, or 
ublished at a less price than sixpence, shall 
e deemed newspapers. By 1 Wm. IV. c. 73 
securities may be demanded, to the amount of 
400/. or 300/., from both principal and sureties, 
when it is intended to publish a newspaper or 
pamphlet of the description mentioned in 60 
Geo. III. c. 9. These securities are intended 
to secure payment of damages or costs which 
may be incurred in an action for libel against 
the conductor of the paper. The stamp duties 
on newspapers were repealed in 1859. By 18 
& 19 Viet. c. 27 it is nob compulsory to print 
newspapers on paper stamped with the duty 
imposed by 13 & 14 Viet. c. 97, except for the 
purpose of their transmission by post free of 
charge. 

In France newspapers are generally under- 
taken in shares. The editors and principal 
writers are more responsible and more gene- 
rally known than in England : this is either a 
cause or an effect of the general prejudice in 
that country against anonymous writing, which 
is by no means so common as among ourselves , 
but perhaps one of its consequences is, that 
newspapers are more notoriously under the 
control of particular sections of the political 
world, or of powerful individuals. Political 
newspapers have their subsidiary articles on 
subjects of theatrical or literary criticism added 
in the shape technically termed feuillcfon , a 
subdivision of the page. This custom was in- 
troduced about 1800 in the most influential 
paper of that period, and has since been gene- 
rally followed. The periodical press of France 
was under Strict control during the Empire ; flic 
censorship was continued until 1819, and re- 
established in 1820, but again abolished in 1 821. 
At that period a law was passed compelling the 
proprietors to give security for the good con- 
duct of their journals, under a penalty of 10,000 
francs in Paris, and various lesser sums in the 
departments. The censorship was, however, 
acrain instituted, and again abolished in 1827. 
By the famous ordinances of 1830 the liberty 
of the periodical press was suspended. In 
1835 , laws of a very severe character were 
passed, to subject the proprietors of journals to 
easier conviction and heavier punishment, in 
case of transgressing the existing laws of libel 
against government or individuals, and ex- 
tending and multiplying the provisions of that 
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| law. In December 1851, the revolutionary 
] government of Louis Napoleon Bonaparte com- 
menced its career with a sweeping suppression 
of the press unparalleled in modern times. 
The Gazette de France appeared regularly 
from 1631 to 1792, forming a collection of 
163 volumes ; it was continued, also, hut with 
some interruptions, through the .period of the 
Revolution. 

According to Mitchell’s Newspaper Press 
Directory for 1865, the present position of 
journalism may be thus stated : — 

There are 1,271 journals published in the 
United Kingdom, distributed as follow : — 


England 944 

Wales 41 

Scotland 140 

Ireland 132 

Channel Islands ... 14 

The daily papers published in the Uc 
Kingdom may be distributed as follow : — 

England 48 

Wales 1 

Scotland 11 

Ireland 12 

Channel Islands ... 1 


And these may be particularised thus: — 

In England : Birmingham, 2 ; Bristol, 3 ; 
ftull, 2 ; Leeds, 1 ; Liverpool, 5 ; London, 20 ; 
Manchester, 3 ; Newcastle, 3 ; Nottingham, 3 ; 
Plymouth, 2 ; Sheffield, 2 ; Shields, 1 ; Sun- 
derland, 1. 

In Waxes : Cardiff, 1. 

In Scotland : Dundee, 2 ; Edinburgh, 4 ; 
Glasgow, 4; Greenock, 1. 

In Ireland : Belfast, 2 ; Cork, 4 ; Dublin, 6. 
In the Channel Islands: Jersey, 1. 

In the United States, newspapers have made 
rapid strides, if we regard only the quantity 
of matter; between two and three thousand 
separate newspapers being published, with a 
circulation which may be counted by millions. 

STewton's Rule. In Algebra, a rule given 
by Sir I. Newton, in his Arithmetica Universahs , 
part ii. chap, ii., for finding limits to the num- 
ber of positive and to the number of negative 
roots of an equation. Prof. Sylvester, who was 
the first to demonstrate this rule, describes it 
thus, in a paper first published in the Pro- 
ceedings of the London Mathematical Society 
(1865): 

f(x)wa 0 x a + na l x*-' l + a 2 x™~* + . . 

+ «a o -i*+«n* ss 0, 

being an equation of the n th degree, flofli, . . . a u , 
are termed its simple elements, and 

A 0 *=fl 0 *» Aj a 0 a v . . . 

An_l | — A n «fl*n 

its quadratic elements. Further, a T> a r + y is 
termed a succession of simple, and A r , A r+ j a 

succession of quadratic elcimnts: < ? r * 1 > 

. A * A r*i J 

bong an associated coupl* of Muvcssions-. 
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Now each succession in an associated couple 
may contain a permanence or a variation of 
signs. Thus an associated couple may con- 
sist of two permanences ( double permanence ), of 
a superior variation and inferior permanence 
( variation-permanence ), and so on. These de- 
nominations being accepted, Newton’s rule, in 
its complete form, may be stated thus : — 

‘ On writing the complete series of quadratic 
under the complete senes of simple elements of 
f{x\ in their natural order, the number of 
double permanences in the associated series so 
formed is a superior limit to the number of 
negative roots, and the number of variation- 
permanences in the aame is a superior limit to 
the number of positive roots in f(x). 3 As a 
corollary it follows that the number of ima- 
ginary roots cannot be less than the number of 
variations in the series of quadratic elements. 

Prof. Sylvester has also greatly generalised 
the rule of Newton; for instance, he gives a 
theorem having the same relation to Newton’s 
rule that Fourier’s theorem bears to Descartes’ 
rule. 

Newtonian Philosophy. This term is 
used in various senses. Sometimes it is used 
to denote the doctrine of the universe as de- 
livered by Sir Isaac Newton in the Principia ; 
sometimes the corpuscular, or modern, or 
experimental philosophy, as opposed to the 
theories of Descartes and others ; but most 
frequently, perhaps, the mathematical theory of 
universal gravitation. [Gravitation; Physics. J 

Next (Lat. part, of Recto, I bind). In 
Roman Antiquities, persons freeborn, who, for 
debt, were delivered bound to a creditor, and 
obliged to serve him until they could dis- 
charge it. On the abolition of the law of 
Nexum, see Sir G. C. Lewis On the Credibility 
of' Early Homan History ii. 479. 

Next Friend of an Infant or Married 
Woman. In Law, one who institutes and 
conducts suits in equity in the name and on 
behalf of the party. Any person sui juris may 
act in this capacity, provided his interest is not 
adverse to that of the party. In rhe case of a 
married woman, her consent must be obtained ; 
but no consent is necessary in the case of an 
infant. In either case the next friend is re- 
sponsible for the costs of the proceedings. 

Nibelungen, Lay of the. The name 
given to the most ancient existing monument 
of German epic poetry. It is supposed to have 
existed, in substance at least, two centuries 
before the reign of Charlemagne, and, like the 
early compositions of poets in all ages, to have 
consisted originally of detached ballads and 
poems, which were afterwards gradually col- 
lected, and at length moulded into the complete 
form in which they at present exist. [Epic.] 
The last of the modifications which it under- 
went took place towards the end of the twelfth 
century, and is attributed to the Minnesinger 
Heinrich von Ofterdingcn. The story turns 
upon the adventures of Kriemliilt, who is 
localised in Burgundy, and is first won by 
the valiant Siegfried, and uftcr ho is treaelior- 


NICARAGUA WOOD 

ously murdered gives her hand to Aili. (iden- 
tified with Attila, king of the Huns), chiefly 
in the hope that through his power and in- 
fluence she may be revenged on the murderers 
of her former lord. The assassins, accordingly, 
and all their kin, are induced to visit Ath, 
when, by the instigation of the queen, a deadly 
feud arises, in the course of which almost the 
whole army on both sides is cruelly slaught- 
ered. By the powerful but reluctant aid of 
Dietrich of Bern (Theodoric, who conquered 
Odoacer at Ravenna, in the famous Raben- 
schlacht, and lived at Verona, Bern), the mur- 
derer of Siegfried is at last vanquished, and 
brought bound to the feet of the queen, who 
relentlessly raises the sword of the departed 
hero, and with her own hand strikes, off the 
head of his enemy. The famous Hildebrand, 
whose exploits are depicted in the Heldcn- 
buch, instantly avenged the act by stabbing 
the queen, who falls exulting on the body 
of her hated victim. The work is divided 
into thirty-eight books. The Nibelungen Lied 
formed for many centuries the chief tradition- 
ary record of the romantic deeds and senti- 
ments of the German nation, but at the era of 
the Reformation it sank wholly into oblivion ; 
from which, however, it has within the last 
thirty years been rescued, and permanently 
placed, by tho labours and commentaries of 
Hagen, Zeunc, Simrock, and Schlegel, among 
the most conspicuous monuments of human 
genius. 

Among the heroic poems of those nations 
which, in contradistinction to those of the 
Greeks, whose skilful unfolding of incidents 
and dramatic vividness of representation were 
unrivalled, have remained satisfied with a more 
simple mode of poetry, the Nibelungen Lied 
claims a very high place — perhaps among all 
the heroic chivalrous poems of Northern Europe 
it is entitled to the first. It is a series of pic- 
tures, each naturally following the other, and 
all delineated with great boldness and simpli- 
city, and a total disregard of all superfluities. 
The German language appears in this work in 
a state of perfection to which in the subsequent 
periods of its early history it bad no pretensions. 
In the Nibelungen Lied , in the same manner as 
in the legends of Troy and of Iceland, the interest 
turns on the fate of a youthful hero, invested 
with all the attributes of beauty, magnanimity, 
and triumph, but dearly purchasing all these 
glories by the certainty of an early and'pre- 
dicted death. [Mythology, C omparatttb. j If 
the lust catastrophe of the German poem be 
more tragical than anything in, the Iliad, the 
death of the German hero, on tHi 'other hand* 
has in it more solemnity, stillness, and tender- 
ness. The groundwork of the lay is the atone 
as that of the older Volsunoa Saga. (Dasent’s 
Popular Tales of the Norse , Introduction ; 
Miller’s Comparative Mythology , p. 68 fee. ; 
Sclilegcl’s History of Literature , Rdin 1818. 
vol. i. pp. 270, 272.) 

Nicaragua Wood. The wood of the 
Cifsalpiniii echinata, a tree growing in Niet- 
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ragua ; it is a species of Brazil wood, and is 
used, with solution of tin as a mordant, to dye 
a bright but fugitive red. 

Vice, Council of. The first oecumenical 
council held in the Christian church. It was 
convened, a. d. 325, at Nicsea in Asia Minor by 
the emperor Constantine, in order to settle 
differences that had arisen in respect to the 
doctrines of Arius. This council was attended 
by upwards of 250 bishops, of whom a great 
majority came from the East, besides presby- 
ters, deacons, and others from all parts of the 
Christian world. The chief question w r as the 
Arian heresy; and the council issued in the ex- 
communication of Arius. [Arians.] 

Vloene Creed. The confession of faith in 
which the consubstantiality of the Father and 
8011 is asserted against the Arians. [Arians ] 
This creed was commenced by the council of 
Nice, a.d. 325, and completed by tlio second 
general council of Constantinople, a.d. 381. 
But the words * and the Son,’ after those ‘ Who 
proceedeth from the Father,’ were added by the 
Latin church (certainly before a.d. 411), ex- 
pressing a point of doctrine in which it differs 
from the Greek. The Nicene Creed was gene- 
rally used by the Eastern churches in the , 
administration of baptism; but was not in- 
serted in their daily service till the fifth cen- 
tury. In the service of the church of Rome it 
was inscribed a.d. 1011. 

Niche (Fr. ; Ital. nicehia). In Architecture, 
a square or a cylindrical recess, formed in a 
wall, to receive a vase, statue, or other erect ; 
ornament. 

Nickel. A white metal discovered by 
Cronstcd in 1751 ; it is ductile, malleable, 
attracted by the magnet, and, like iron, may 
be rendered magnetic. Its specific gravity 
when hammered is about 9. It is rather more 
fusible than pure iron ; is not altered by expo- 
sure to* air and moisture at common tempera- 
tures, but is slowly oxidised at a red heat. 
It is found in meteoric iron. Its principal 
ore is a copper-coloured mineral found in 
Westphalia, and called kupfernickd, nickel 
being a term of detraction used by the German 
miners, who expected from the colour of the 
ore to find that it contained copper. It is also 
obtained from an impure arsenide, known under 
the name of Speiss. The salifiable oxide of 
nickel, NiO, consists of 30 nickel +8 oxygen. 
Its salts are mostly of a grass-green colour, ami 
the ammoniacal solution of its oxide is deep 
blue, like that of copper. Fcrrocy ankle of 
potassium precipitates it of a white or very 
pale green colour. 

A11 alloy of nickel and iron forms an ingre- 
d : ent in most aerolites and in the masses of 
native iroii found in various parts of the world, 
in which the proportion of nickel varies from 
1-5 to 8*0 per cent. With copper , nickel forms 
a hard white alloy. The white copper of the 
Chinese, or Pakfong , consists of 40*4 parts of 
copper, 31-6 of nickel, 25*4 of zinc, ana 2*6 of 
iron. A similar alloy is often used as a substi- 
tute for silver, or for plated articles, under the 
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1 name of German silver or Argentane. These 
| white alleys, when plated with silver, have over 
I plated copper the advantage of not showing a 
red metal upon worn edges. 

Nickel Bloom. Native arsenate of nickel. 
[Nickel Ochre.] 

1 Nickel Glance. Native sulphide of nickel, 
sometimes containing arsenic and antimony. 

Nickel Ochre. Native arsenate of nickel. 

| It occurs in short capillary crystals of an 
| apple-green colour ; and also in earthy friable 
1 masses. 

| Nickel Pyrites. Native sulphide of nickel 
| or Capillary Pyrites. [Millerite.] 

I Nickel Vitriol. A hydrated sulphate of 
nickel, occurring generally as a greenish-white 
efflorescence upon a sulphide of nickel and iron 
at Wallace Mine, Lake Huron. 

Nlckeline. [Nickel Ochre.] 

Nlcolaltans. One of the earliest Christian 
sects, mentioned in tlic Apocalypse, where the 
angel of God reproaches the church of Pergamos 
, with harbouring persons of this denomination. 

! They are there characterised as inclining to the 
licentious and pagan practices of the Gentiles ; 
but the fathers have also accused them of par- 
taking in a great measure of the Gnostic 
opinions. It is doubtful, however, whether on 
this point there be not some confusion between 
the Nicolaitans of the first and the followers 
ot Nicolaus of the second century. 

Nlcolo. [Onicolo.] 

Nieotiana (so named after Jean Nicot, a 
Frenchman, who in the year 15C0 first sent the 
seeds of tobacco into France). The genus of Sofa- 
naeece to which the Tobacco plant belongs. The 
. Tobacco of commerce is furnished by two or 
| three species, but chiefly by A. Tahacum , a tall- 
• growing annual plant, with large 1 oblong lance- 
shaped leaves, and pink funnel-shaped flowers. 

1 This sort is largely cultivated in the southern 
States* of America, in China, in Holland, 
i Germany, France, &c. N. rustica , a smaller 
! plant with ovate leaves and green tiow'ers, is 
I cultivated in many parts of the world : and A r . 
per stca, repanda , quadnvalvis , muHivulvts, arid 
latissima are also grown for their produce. 

I Tobacco forms an important article of com 
merce. Jn 1864 the total imports into the 
United Kingdom amounted to 66,615,1761bs., 
the value of which was computed at 3,448,294/., 
of which 37,951,9281bs. were retained forborne 
consumption, and yielded in duty a revenue of 
6,080,18 1/. Snuff' is manufactured by grinding 
the dried and prepared tobacco leaves. 

Nlcotlanln. The essential oil of tobacco, 
obtained on distilling the leaves with water. 
It has the appearance of a camphor, and by 
distillation with caustic potash is said to give 
nicotine. 

Nicotine. A volatile poisonous alkaline 
base, extracted from the leaves and seeds of 
the N/cotiana Tahacum , or common Tobacco, 
the physiological effects of which are due to 
this base. 

Nictitation (Lat. nicto, I wink). Winking 
of the eyes. This is generally a nervous aftee- 
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tion, and very frequently it becomes a trick or jar or in any other bird. The genus Caprimul - 
habit. Where it arises from any local irri- ! gus is characterised by a wide and deeply-cleft 
tating cause, bathing the eyes with warm water : beak, armed with strong bristles, and capable 
affords relief. of engulfing the larger insects ; the nostrils 

Niddul. A sort of minor excommunication ' placed at its base are like small tubes ; the 
among the Hebrews, which continued usually wings -are lengthened; the feet short, feathered 
about a month. If not removed within that to the toes, which are connected together by a 
period, it was prolonged for sixty or even ninety membrane at their base ; the claw of the middle 
days. If during this term satisfaction was not toe iB commonly pectinated at the base. The 
made, the excommunicated person fell into the night-jars are most active, and hunt their prey 
chtrcm , which was the secoftd species of excom- in the dusk ; they have the same light and soft 
munication ; and afterwards into the scammatha , plumage as other nocturnal birds. Our common 
which was the most dreadful of all. species ( Capr . curop&us) is remarkable for the 

Niello (I tal.). A method of engraving on loud sound it emits, like the burr or jarring 
plate. [Engraving.] | of a spinning-wheel. 

Nigella (Lat. dim. of niger, blade). Aj Nightingale (A.-Sax.nihtegale; Mr.Wcdg- 
small genus of Itanunculacea , containing a wood connects the last syllable with the Lat. 
few rather pretty border flowers, N. damasccna , 1 gallus). A migratory species of Passerines, and 
romana, and hispanica , familiarly known by ( the sweetest of song-birds ; the type of the sub- 
the name of Devil-in-a-bush ; and comprising genus Luscinia, which is more closely allied, 
also the N. sativa , a black-seeded aromatic spe- according to Mr. Blythe, to the thrush family, 
cies, used in Eastern countries as a substitute than to the fauvettes (Currucidee), among which 
for pepper. it is placed by Cuvier. The males of the night- 

Nlgged Ashlar. A mode of dressing ingale reach the southern counties of England 
the surface of stone, in which the faco is j sometimes in April, but more commonly not till 
left rough, or dressed only with a pointed | the beginning of May ; the females do not 
hammer, instead of a chisel ; this kind of work arrive till a week or ten days after the 
is also known by the name of hammer dressed, males. Migrating from the south, they visit 
and it is generally employed in basements, or j this country for the purpose of breeding, 
rough masonry where the appearance of ■ and the famed song of the male is his lore 
strength is desired. chant, and ceases when his mate has hatched 

Night Blindness. An affection of the her brood. ‘Vigilance, anxiety, and caution 
eyes, supposed to be caused by a partial para- now succeed to harmony ; and his croak is 
lysis of the retina. (Walker On Nyctalopia.) the hush, the warning of danger and sus- 
Tlie disease prevails chiefly among the lum- picion, to the infant charge and the mother 
Lerers in the remote backwoods of Canada, bird.’ If by accident his mate be killed, the 
(Hind’s Labrador i. 153.) [Hemeralopia.] male resumes his song; and will continue to 
Night Heron. [ Ardea.] chant very late in summer unless he can attract, 

Night Watch. A period of the night as as he commonly soon does, another female, 
distinguished by a change of thew r atch. Among The nightingale feeds chiefly on the larva? of 
the Homans the night was divided into four insects, which abound at the season of its 
watches, and styled first, second, third, and arrival in this country. The nest is built near 
fourth watches, according to the military usage, the ground ; the eggs are four or five in number, 
by which the guard was relieved four times of a uniform dark brown colour: the young 
during the night. The first watch began at six are excluded in the month of June, and are 
in tlu* evening and lasted till nine, according to ready to accompany the parents in their south- 
our mode of computing time; the second lasted ward migration in the month of August, 
from nine till twelve or midnight ; the third Nightmare! [Ephialtes ; Incubus.] 

from midnight till throe in the morning (called Nightshade. [Dulcamara ; Belladonna.] 

cot 1: -crowing) ; and the fourth commenced at Nigrine (Lat. niger, black). The reddish- 

three and ended at six, thus completing the brown or black varieties of titaniferous iron, 
twelve hours. Tho Jews originally divided the from Transylvania. It occurs in pebbles and 
night into three watches ; but at a later period in square translucent prisms which exhibit a 
tin y adopted the Itoman division of the night, blood -red colour at the edges, 
whicu is frequently referred to in tho New Nil o me ter. An instrument, similar to our 

Testament. tide gauges, for measuring the rise of tho Nile 

Night-jar. Tho name of a remarkable during tho periodical floods. It is erected 
British bird, tho type of the genus Caprimulgus, on tho island of Er-Rodah, and consists of 
distinguished by tho wide gape of its beak, a graduated pillar upon which the height of 
whence pe rhaps has arisen the popular idea of | the water is read off. The pillar stands in 
its sucking the teats of cattle, and its other , a kind of well which communicates with tho 
common name yoat-suckcr , tho equivalent of , river. 

which it has received in most European lan- Nimbus (Lat.). In Painting and Sculpture, 
guages, and which Liumcus has continued in j a circular disc round tho heads of divinities, 
it s generic designation. It is scarcely necessary sovereigns, and saints. [Aureola ; f! • guy.] 
to remark that the structure of tho bill renders | Nimbus Cloud. In Meteorology. |fh.oun.] 
the act of sucking impracticablo in the night- | Nine-point® Circle. [Cuicik,Si\ i ointh.J 
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Wlnth (Ger. neunte, Lat. nonus). In 
Music, one of the dissonant intervals, being 
the ninth from the fundamental or an octave 
above the second, with which, however, it is 
not to be confounded, as its harmonial and 
contrapuntal treatment is different. 

Mnnln. The French name of the Ginseng, 
Panax quinqucfolium % the root of which is 
sometimes called Ninsin Boot. 

lTlobe (Gr. NkJ/St]). In Mythology, a daugh- 
ter of Tantalus, married to Amphion, king of 
Thebes. Proud of her children, she provoked 
the anger of Apollo and Artemis, who slew 
them all : her grief turned her into stone. 
(Soph. Electr. 151.) This fable is the subject 
of the beautiful group in the tribune at Flo- 
rence, known by the name of Niobe and her 
Children. Some antiquaries attribute it to 
Scopas : Winkelman inclines to believe it the 
workmanship of Praxiteles. 

niobium. A metallic element, discovered 
in Bavarian Tantalitc by Base. It is probably 
identical with Columbium discovered in 1801 
by Hatchett in a mineral called Columbite, 
found in North America. 

STippers. In Sea language, small ropes 
for attaching the messenger to the cable. 

Wist Prius (Lat.). In Law, a term origi- 
nating in a legal fiction. 'When the pleadings in 
a cause in one of tho superior courts of common 
law [Pleading] were conel ndrd, and an issue of 
fact was raised between the parties, the issue 
was appointed, by tho entry on tho record or 
written proceedings, to be tried, by a jury from 
the county wherein the cause of action arose, 
at Westminster, unless before (nisi prius) the 
day appointed the judges of assize should have 
come to the county in question, which in 
practice they always did, in the ordinary course 
of their circuits ; and the causes were tried j 
before them accordingly by virtue of their 
commission of nisi prius, which empowers them 
to try all questions of fact issuing out of the 
courts of Westminster that are then ripe for 
trial by jury. Since tho Common Law Pro- 
cedure Act 1852, the nisi prius proviso , as it 
was called, has been disused, and the trial now 
takes place on circuit as a matter of course. 
Causes triable at nisi prius in London or 
Middlesex are tried at the London or West- 
minster sittings, held in and after every term. 
[Courts, Superior.] 

Wltraria (Lat. nitrum, nitre). This genus 
of Malpighiacea from Central Asia and N orthern 
Africa, consisting of thorny shrubs with fleshy 
leaves, is said to yield, in the species called 
N. trident at a, the lotus-tree of the ancients. 
[Loth-tree.] 

Nitrates. Salts of the nitric acid. [Nitre.] 

Witrat&ne or Chill Saltpetre. A native 
nitrate of soda covering large areas on the 
borders of Chili and Peru, and also in Bolivia ; 
sometimes to a depth of several feet. 

NTltre (Lat. nitrum, Gr. vlrpor). Nitrate 
of potassa ; saltpetre . This salt (KO, NO r> ) con- 
sists of 54 nitric acid + 47 potassa ; its equi- 
valent, therefore, is 101. It is spontaneously 
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| generated in the soil, and crystallises upon its 
surface in several parts of the world, especially 
I in India, whence nearly the whole of the nitre 
used in Britain is derived. The (aUse of its 
formation is not well understood ; it is pro- 
bably connected with the oxidation of ammonia. 
The greater part of the rough nitre imported 
from the East Indies is in broken brown 
crystals, which are more or less deliquescent. 
Exclusive of other impurities, it often contains 
a considerable portion of common salt, which, 
reacting upon the nitre, sometimes induces the 
production of nitrate of Boda and chloride of 
potassium ; it also usually contains sulphate of 
lime and traces of organic matter. In Germany 
and France, it is artificially produced in what 
are termed nitre-beds. The process consists 
in lixiviating old plaster rubbish, which, when 
rich in nitre, affords about five per cent. 
Refuse animal and vegetable matter, which 
has putrefied in contact with calcareous soils, 
produces nitrate of lime, which affords nitre 
by mixture with carbonate of potash. 

The loss which rough nitre sustains in re- 
fining is technically termed the refr action , 
and can only he ascertained by analysis, which 
frequently is somewhat intricate. 

Nitre crystallises in anhydrous, six-sided 
prisms, usually terminated by dihedral sum- 
mits. Its sp. gr. is about 2. The solubility 
of nitre varies extremely with temperature : at 
32°, 100 parts of water dissolve 13 2 of salt; 
at 77°, 38 parts; at 132°, 97 parts; at 176°, 

1 69 parts ; and at 212°, 246 parts. During the 
solution of 1 part of powdered nitre in 5 of 
water, the temperature sinks from 50° to 35°. 
It is insoluble in pure alcohol. Tho crystals of 
nitre, though the salt is anhydrous, generally 
contain interstitial water; so that they appear 
moist when powdered, and lose weight on dry- 
ing. The taste of nitre is cooling and peculiar. 

At a temperature of about 600°, nitre fuses 
without undergoing change of composition, and 
congeals on cooling. Sometimes it is cast into 
small balls or cakes, called sal 2 ^unclla. At 
a red beat, nitre is slowly decomposed ; and 
highly heated in an earthen retort, or gun- 
barrel, it affords oxygen gas, mixed with a 
portion of nitrogen. In this decomposition, 
the nitre is first converted into hyponitrite of 
potash , which is somewhat deliquescent ; potash 
is the final result. 

Nitre is rapidly decomposed by charcoal at a 
red heat, and the results are carbonic oxide 
and acid, nitrogen, and carbonate of potash, 
formerly called nitrum fixum and white flux. 
These mixtures of nitro and charcoal form the 
basis of a variety of compositions used for fire- 
works, tho rapidity of the combustion being 
modified by the relative proportion of the 
charcoal. When phosphorus is inflamed upon 
nitre, a vivid combustion ensues, and a phos- 
phate of potash is formed. Sulphur sprinkled 
upon hot nitre burns, and produces a mixture 
of sulphate and sulphito of potash, formerly 
employed in medicine under the name of 
jtolychrest salt. Many of the mclals, when 
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in filings or powder, deflagrate and burn when 
thrown on red-hot nitre. 

For the use of nitre in Gtjmpowdeb, see that 
article. 

Nitre has sometimes been mistaken for 
Glauber’s salt, and, when taken in the quan- 
tity of half an ounce or an ounce, it acts as a 
powerful poison. In such cases the stomach 
should be evacuated as rapidly as possible, 
and the symptoms of spasm relieved by opiates. 
In doses of 5 to 15 grains it is diuretic and 
diaphoretic. 

nitrate of soda crystallises in rhombic cry- 
stals ; hence termed cubic nitre. It is found 
plentifully in Chili and Peru, and is imported 
from America. It is used as a manure and as 
a source of nitric acid, but, being slightly de- 
liquescent, it cannot be employed in the manu- 
facture of gunpowder. 

Nitric Add. (NO s .) This acid is a 
compound of 1 atom or equivalent of nitrogen 
= 14, and 5 of oxygen (8 x 5) = 40 ; hence its 
equivalent in the dry or anhydrous state is 
14 + 40 = 54. As it usually occurs in the liquid 
state, it is a compound of 1 equivalent of dry 
acid, 51, and 2 of water (9 x 2), 18 ; hence the 
equivalent of the liquid acid is 72. It is com- 
monly known in commerce under the name pf 
aqua fortis , and is prepared by distilling a 
mixture of sulphuric acid and nitrate of potash, 
or of soda. It is commonly yellow, or orange 
coloured; but it may be deprived of nitrous 
acid, which occasions this colour, by heat, and it 
then becomes colourless. It is intensely corrosive 
and sour, fumes when exposed to air, and has a I 
specific gravity of 1*60 when in its utmost state 1 
of concentration. It boils at 248°, and freezes j 
at— 50°. It is a powerful oxidising agent,! 
and ba decomposed with more or less rapidity \ 
by almost all the metals, and acts intensely 
upon most organic bodies, imparting to them a 
yellow tinge. 

The salts which it forms are called nitrates ; 
they are all soluble in water ; they are decom- 
posed by heat, and, when mixed and gently 
heated with sulphuric acid, they evolve nitric 
or nitrous acid. 

' The composition of nitric acid was first 
synthetically demonstrated by Cavendish in 
1785. He produced it by passing electric 
sparks through a mixture of 7 volumes of 
oxygen and 3 of nitrogen, a result verified by 
Faraday, in reference to the presence of traces 
of nitric acid in tho rain of thunder-storms. 

Anhydrous nitric acid was discovered by 
Deville in 1849, who obtained it by passing 
dry chlorine over dry nitrate of silver: it is a 
colourless crystalline solid, veiy unstable, and 
having a strong affinity for water. 

Commercial nitric acid is generally contami- 
nated by sulphuric and hydrochloric acids. 
When pure, no white cloud is produced in the 
diluted acid by a solution of nitrate of baryta, 
or nitrate of silver. 

Nitric Oxide. (N O r ) This gas was first 
discovered by Hales, and more accurately studied 
by f Priestley. It is obtained during the action 
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of nitric acid diluted with about two parts of 
water uppn metallic copper; it is copiously 
evolved, and maybe collected over water. 100 
cubical inches weigh between 32 and 33 grains ; 
its density, therefore, compared with air, is 
1037. It is easily recognised, as it forms 
orange-coloured fumes whenever it escapes 
into the air or comes into contact with oxygen, 
so that this gas and oxygen are excellent tests 
of each other’s presence. It consists of equal 
volumes of nitrogen and oxygen, or of 1 equi- 
valent of nitrogen and 2 of oxygen ; hence it is 
termed a binoxide or deutoxide of nitrogen. 
The respective weights of its components, there- 
fore, are 14 nitrogen +16 oxygen, and tho 
equivalent of the gas is 30. 

Nitrites. Salts of the nitrous acid. 

Nitro-calcite. Native nitrate of lime. It 
occurs as an efflorescence upon old walls and 
on calcareous rocks in the form of silky tufts, 
with a sharp and bitter taste. 

Nltro -magnesite. A native hydrated ni- 
trate of magnesia, found with Nitrocalcite, which 
it resembles in colour and other characters. 

Nitrogen (Gr. vlrpcv ; y evvdu, I produce ). 
A simple gaseous body (represented by the 
symbol N), which forms a constituent of the 
atmosphere and of nitric acid, and which, being 
un respirable, has also been termed azote : from 
j &, privative, and (erfi, life. It was identified 
! a peculiar gas by Dr. Rutherford in 1774, in 
which year it was also shown by Lavoisier to 
■ be one of the components of atmospheric air. 

1 It may he obtained, when not required absolutely 
pure, by burning a piece of phosphorus in a jar 
full of air inverted over water. The phosphorus 
during its combustion combines with the oxygen 
of the air to form phosphoric acid, which is 
dissolved by the water, and the remaining' 
element of the air, namely the nitrogen, re- 
mains. Pure nitrogen may be obtained as 
follows : Place some pyrogaltic acid, moistened 
with a strong solution of caustic potash, in a 
porcelain capsule floating on a water-bath, and 
invert a jar of air over it ; the oxygen of the 
air will be more or less rapidly absorbed ac- 
cording to the quantity of the pyrogallic acid 
and the strength of the potash solution. In 
this case the carbonic acid, as well as the oxy- 
1 gen of the atmospheric air, is absorbed, so that 
the residuary nitrogen retains only aqueous 
vapour, which may be abstracted by any of the 
usual processes. Nitrogen is also obtained 
by passing air over shavings of metallie 
copper, heated to redness in a porcelain tube ; 
the oxygen is retained by the copper, and the 
resulting nitrogen may be deprivedoT traces of 
carbonic acid by passing it through caustic 
potash, and of moisture by finally transmitting 
it over fused chloride of calcium. The decom- 
position of a solution of ammonia by the action 
of chlorine, has also been resorted to as a 
means of procuring nitrogen ; in this operation 
the hydrogen of the ammonia combines with 
the chlorine to form hydrochloric acid, and 
the nitrogen of the decomposed portion of the 
1 ammonia is set free. If the ammoniacal so- 
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lotion be very concentrated, the bubbles of 
chlorine as they pass into it often produce 
flashes of light and slight explosions, and care 
should be taken to avqid excess of chlorine, 
which might tend to the formation of the 
dangerously explosive compound known as 
chloride of nitrogen. Nitrogen iB a colourless, 
inodorous, and tasteless gas, not absorbed by 
water, and having no action on vegetable 
colours. It extinguishes all burning bodies, 
and is itself uninflammable. It is a little 
lighter than atmospheric air, 100 cubic inches 
weighing 30*16 grains. Its equivalent is 14, 
and it combines with oxygen in 6 proportions, 
giving rise to the following compounds : — 

By volume By weight Equlv. Symb. 

N. O. N. O. 

1. Nitrons oxide . . 100+ 60=14+ 8 = 22= NO. 

2. Nitrio oxide . . 100 + 100=14+16 = 30=NO„. 

8. Hyponitrons arid 100+150=14+24=38=N0 3 . 

4. Nitrous afcid . . 100+200=14+32=46=N0 4 . 

6. Nitric acid . . . 100+ 250= 14 + 40 = 64= NO B . 

Nitrogen is an important component of many 
organic substances, and is remarkable as one 
of the constituents of most of the fulminating 
compounds, such as fulminating gold, silver, 
and mercury, and the chloride and iodide of 
nitrogen. Ammonia contains 82 per cent, of 
nitrogen. It forms nitrides with a few of the 
metals. 

Nltrohydrochlorlc Add. Nitromuria- 
tic acid. The mixture of nitric and of hydro- 
chloric acid ; formerly called aqua regia , from 
its solvent power over gold, the king of the 
metals. When these acids are mixed, chlorine 
and nitric oxide are evolved, and a chloride 
of gold is formed. 

Nitropicrlo Add. A synonym of Cab- 
b azotic Acid. 

Nitroprussldes.' When nitric oxide is 
passed through an aqueous solution of hydro- 
ferricyanic acid, one of the products is hydro - 
mtroprussic acid , the formula of which is 
H a , Fe«Cy a , NO a : it forms a series of salts, dis- 
covered by Dr. Playfair ( Philosophical Trans- 
actions 1848). One of the most characteristic 
of these is the nitroprusside of. sodium'. 
Na a , Fe,Cy 4 , NO, + 4Aq. It forms red prismatic 
crystals, the solution of which, when exposed 
to light, deposits Prussian blue, and evolves 
nitric oxide; when an alkaline sulphide is 
added to it, even in a most diluted state, 
it assumes a deep and characteristic purple 
colour, which, however, soon disappears. 

Nitroaaool&arlo Add. By the action of 
sulphuric acid on gelatine a peculiar saccharine 
matter is formed ( qlycosine) t which combines 
with nitric acid, and forms a crystallised acid 
designated as above. 

sntroaulptrarfto Add. A compound of 
nitric oxide and sulphurous acid ; only formed 
in the presence of baseB. Its salts are easily 
decomposed, and the acid itself cannot be 
obtained in a separate form. This term has 
also been applied to an acid resulting from the 
mixture of one part of nitre with eight or ten 
parts of sulphuric acid, and proposed bv Mr. 
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1 Keir as a useful agent for separating the silver 
from the copper of old plated goods. At a 
temperature of about 200° it dissolves Bilver, 
while it scarcely acts upon copper or lead, 
unless diluted, or at higher temperatures. 

Nitrous Add. (N0 4 .) Hyponitric acid. 
Peroxide of nitrogen. When two volumes of 
nitric oxide. and one of oxygen are mingled in 
an exhausted glass globe, they form a dense 
orange-coloured vapour, which may be liquefied 
at 20°, and crystallises at 15°. Its elements 
are so condensed that 1 volume of nitrogen and 
2 of oxygen form one volume of nitrous acid 
vapour, the specific gravity of which is 3* 17. 
The presence of this vapour renders nitric acid 
red and fuming, in which state it is commonly 
termed nitrous acid. 

Nitrous Oxide. (NO.) Protoxide of ni- 
trogen. This gas was discovered by Priestley 
in 1776, who called it dephlogisticated nitrous 
air, but its properties were first fully investi- 
gated by Davy in 1800. It may be obtained 
by carefully heating pure nitrate of ammonia, 
which salt is thus resolved into nitrous oxide 
and water. This gas is liquefied under a pres- 
sure of 50 atmospheres, and solidified at a 
temperature of 150° below 0°. The specific 
gravity of this gas is 1*5, and its equivalent 22 
(14 + 8). An ignited taper burns brilliantly 
in it, the flame being surrounded by a purplish 
halo. 

Nitrous oxide is a narcotic poison, and when 
breathed, destroys life. It may, however, as 
was first shown by Davy, be taken by a human 
being in a small quantity ; and if the lungs be 
emptied before it is inhaled, it rapidly causes 
a peculiar species of intoxication, manifested at 
first bv unsteadiness of gait, and subsequently 
by violent muscular exertion. There is a bril- 
liant flow of ideas, with, generally speaking, 
a great disposition to pugnaeitv. From the 
pleasing kind of delirium which it produces, 
it has been called laughing or paradise gas. 
When breathed, it is rapidly absorbed into the 
blood, and produces a great change in that 
fluid — manifested by a dark-purple colour of 
the lips, and by a livid or pallid appearance 
of the face. Some have fallen down at once 
powerless, but the greater number are thrown 
into a state of violent excitement. In general 
the exhilarating effects pass off in from five to 
ten minutes, and, with the exception of some 
prostration of strength and slight headache, 
no injurious symptoms follow. But in certain 
cases, probably from idiosyncrasy, the respira- 
tion of the gas has been attended with severe 
headache, giddiness, double vision, and even 
some delirium, with a feeling of weakness from 
exhaustion, lasting for several days. 

Nlxam. The title of one of the native 
sovereigns of India. It is derived from Nizam- 
ul-Mulk, who in the beginning of last century 
obtained possession of the Mohammedan con- 
quests in tlie Deccan ; his successors in the 
sovereignty having assumed his name as their 
title of dignity, which they have retained to 
this day. 
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Mobility (Lat. nobilitas). A general name 
for the highest orders of society. [Aristo- 
cracy.] In most countries the term has de- 
noted primarily an hereditary aristocracy. At 
Home as in Athens [Eupatrid.*] the nobles, 
or patricians, formed strictly a caste, as distin- 
guished from the plebs, all curule offices being 
in the hands of the former, and no right of 
intermarriage (jus connubii) with the privileged 
class being allowed to the latter. On the pri- 
vileges of this order, which extended to the 
exclusive right of suffrage (jus suffragii), the 
plebeians gradually encroached with success, 
and all plebeians who had filled a curule office 
came to be regarded as belonging to the class 
of nobles. These novi homines , or new men, 
imparted fresh life to an aristocracy which, if 
it had remained exclusive, must soon have be- 
come extinct. Thus an order of Nobiles was 
formed which stood out in contrast with the 
Ignobiles ; but while they had no legal privi- 
leges, they combined with the old patrician 
families to keep all offices of state as much as 
possible within the circle of their own order. 
They had, however, the external distinction of 
the jus imaginum, or the right of setting up 
the images or busts of their ancestors. [Novi 
Homines; Peerage.] 

Moble. An English coin of the middle ages, 
value 6s. 8d., current in the reign of Edward 
III. According to Knighton, the rose noble 
was a gold coin in use about the year 1344. 

Mocttluca (Lat. literally shining by night). 
A term applied by Boyle and some of the older 
chemical philosophers to phosphorus. 

Mocturn (Lat. nocturnus,m^A%). An office 
consisting of psalms and prayers, celebrated in 
the Homan Catholic church at midnight. It is 
said to have been introduced into the West by 
St. Ambrose. It now forms part of the service 
of matins. 

Mooturnala. A tribe of Raptorial birds, 
including those which fly by night, and have 
the eyes directed forwards : also a family of 
Lepidopterous insects, which, in like manner, 
are active chiefly in the night season. 

Modal Points or Modal Xilnea. A vibra- 
ting chord can spontaneously divide itself into 
any number of aliquot parts, each of which will 
vibrate separately as if it were fixed at its two 
extremities and formed a separate chord. The 
points of separation between two such contiguous 
parts, which do not participate in the vibration 
of either the one or the other, but remain at rest, 
are called nodal points. In like manner, when 
clastic plates are put into a state of vibration, 
the molecules separate themselves into parcels 
which vibrate independently of each other ; and 
the lines of separation thus formed, or lines of 
repose in which no vibration tukes place, are 
called nodal lines . [Vibration.] 

Moddles or Boobies. A group of marine 
birds of indistinct specific identity, belonging to 
the geuus Sula , comprising the Gannets. The 
term is sometimes restricted to the large brown 
bi rd ' ( Sula fusca ) which is found in warm or 
temperate climates throughout the globe. The 
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disinclination of these birds to fly at the ap- 
proach of man, and the ease with which they 
can be knocked down with sticks, has led to the 
singular name applied to them by Dampier, De 
Gennes, and subsequent travellers. 

Mode (Lat. nodus, a knot). In Botany, a 
point situated upon the axis of a plant, whence 
a leaf or leaf-bud originates. 

Node. In Geometry, this word is synony- 
mous with double point. In the theory of 
curves, the term node, however, is usually 
applied only to a double point, at which the 
two tangents are real and distinct; when 
these tangents coincide, the node becomes 
a cusp or stationary point , and when both 
tangents are imaginary, it receives the name of 
conjugate or isolated point. In the theoiy of 
surfaces, nodes are also called conical points , 
since the surface is there cut in three consecu- 
tive points by the generators of a quadric cone. 
[Conical Point.] When this cone breaks up 
into two planes, the node is termed a biplanor 
node , ana when these planes coincide, a uni- 
planar node. A proper node is one at which 
the cone in question does not so break up. A 
nodal line on a surface is a curve every point 
of which is a node. 

Node. In Surgery, a hard tumour upon 
a bone, which creates considerable pain, and 
often is attended by caries or necrosis. They 
are most common upon the tibia and bones *of 
the head and fore-arm, where they are thinly 
covered by flesh. 

Modes. In Astronomy, the two points in 
which the orbit or the equator of aplanet inter- 
sects the plane of the ecliptic. The point Vk 
which the centre of a planet passes from the 
south to the north side of the ecliptic is called 
the ascending node , and in astronomical com- 
putations is usually indicated by the symbol 
XI ; the opposite point, or that in which the 
planet passes to the south side of the ecliptic, 
is called the descending node, and is indicated 
by u- The straight line which joins these two 
points, formed by the intersection of the plane of 
the planet’s orbit with the plane of the ecliptic, is 
called the'Zitte of nodes. The nodes of the lunar 
orbit were anciently called the head and tail of 
the dragon. 

The position of the nodes on the ecliptic is 
one of the elements by which the situation of 
the plane of an orbit in space is defined ; in 
fact, it is easy to see that, if the position oi the 
line of the nodes, and also the inclination of 
the orbit to the ecliptic, be known, the position 
of the plane of the orbit is entirely determined. 
The two nodes being distant 180°, it is only ne- 
cessary to indicate the position of one of them : 
the longitude of the ascending node, or its 
distance from the first point of Aries, is the ■ 
element used by astronomers. In all the 
planetary orbits the line of the nodes is vari- 
able, having a retrograde motion from east to 
west in respect of the fixed stars, but so slow 
that it amounts only to a few seconds in a year. 
The regression of the moon’s nodes is very 
considerable, as it completes a revolution in 
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about nineteen yean. [Moon.l This retro- 
grade motion of the nodes of all the planets is 
a necessary oonseqnence of their mutual at- 
tractions. For the positions and variations of 
the nodes of the different planets, see Planet. 
The nodes of a planet’s equator are one of the 
elements of the planet's rotation, the inclina- 
tion of the axis and time of rotation being the 
others. 

fool. The French name of Ghristmas- 
day, derived, it is said, from dies natalis (Lat. 
birthday). 

Noetians. In Ecclesiastical History, a sect 
so called from Noetus, an Ephesian, the master 
of Sabellius. They acknowledged only one 
Person in the Divinity ; and, consequently, were 
accused of maintaining that God the Father 
had suffered on the cross. [Patbipassians.] 

S fog. The bolt or tree-nail which Heeures 
the heel of each shore employed in sustaining a 
ship in dock or on the slip. 

arogging. In Architecture, brickwork car- 
ried up between upright pieces or quarters, 
introduced in order to give the wall or partition 
greater lateral stiffness and strength. 

Wogglng Pieces. In Architecture, hori- 
zontal pieces of timber fitting in between the 
quarters, to which they are nailed in a brick 
nogged partition, which, by their resistance 
to lateral motion, they serve to steady and 
strengthen. 

Nolanaeeae (Nolana, one of the genera). 
A natural order of perigynous Exogens of the 
Eehial alliance, consisting of herbaceous or 
shrubby plants, natives of South America. 
They are distinguished by their straight in- 
florescence, regular flowers, free stamens, five 
nuts, and a naked stigma.' None of them are 
of any known use, but the genus Nolana affords 
several ornamental annual flowers. 

Voll ate Tangere (Lat. touch me not). In 
Surgery, a disease of the skin, commencing with 
small ulcerations which eat away the part. 
These ulcerations sometimes affect the carti- 
lage of the nose, which is destroyed by their 
progress; almost all applications rather in- 
crease than stop the ravages of the disease, 
which has received the name of lupus (Lat. 
wo[f) from its devouring qualities. 

Noll-tangere. In Botany, the plant called 
Touch-me-not, thw Impatiena Noli-tdngere of 
systematists. 

Nolle Prosequi (Lat.). In Law, an ac- 
knowledgement or agreement by the plaintiff 
in a suit that he will not further prosecute it, 
either as to the whole or a part of the cause of 
action (for instance, on the defendant’s de- 
murring to one count in a declaration, the 
plaintiff may enter a nolle prosequi as to 
that count, and proceed to trial on the other 
counts), or as to one or more out of several 
defendants. 

ifomades (Gr. vop&tics ; from vop6s, pasture). 
Tribes of men without fixed habitation. The 
nomades of ancient times were generally tribes 
devoted to paBtoral pursuits ; for the Greeks 
and Homans knew of no races subsisting wholly 
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by the chase. The principal nomadic tribes of 
antiquity were those of Southern Russia and 
the interior of Asia, from whom sprang, in the 
decline of the Roman empire, many of the 
tribes which overran Western Europe ; and, at 
a later era, those which conquered empires in 
Western and Southern Asia. The vast regions 
of Mongolia are inhabited by nations which, 
still retain their wandering habits. [Turanian 
Languages.] 

Nome (Gr. r6fios; from vifia, I divide). The 
Greek name for the provinces into which Egypt 
was anciently divided. According to Diodorus 
Siculus, the division into nomes was made by 
Sesostris, whom some modern writers consider 
as identical with the Raineses II. of the monu- 
ments ; but such statements refer to a time of 
which we have no historical knowledge. There 
were thirty-six nomes, which, in the time of 
Strabo, were thus divided — ten in the The- 
baid, sixteen in the He.ptanomis, or interme- 
diate district (which, according to its name, 
probably consisted in earlier times of seven 
only), ten in the Delta. This division was 
not materially altered until the latest age of 
the Roman government. (D’Anville, Memoir es 
sur Vfiqypte ; Wilkinson’s Manners and Cus- 
toms of the Ancient Egyptians , vol. ii.) 

Nomenclator (Lat.). An officer employed 
by the candidates for the great state offices of 
Rome, to accompany them through the streets 
and whisper to them the names of such citizens 
as they might meet, in order that they might 
then address them by name, and canvass their 
votes. It is derived from Lat. nomen, and the 
old word calo, I call. 

Nomenclature. A term originally applied 
to a catalogue of the most ordinary words in 
any language, with their significations, &c. 
But, in a more special sense, this term is em- 
ployed to denote the language peculiar to any 
science or art : thus we speak of the nomen- 
clature of chemistry, botany, &c. 

Nominal Partner. In Law, one who 
allows his name to be used as having an in- 
terest in a partnership in which he has in fact 
no concern, and thereby subjects himself to 
the liabilities of the partnership, ‘as against 
all the rest of the world.' [Partnership.] 

Nominalists. A term originally applied 
to a scholastic sect which arose in the eleventh 
century. Its founder was John Roscelin, a 
churchman of Compi&gne, who asserted that 
general terms have no corresponding reality 
either in or out of our minds, being, in truth, 
words, and nothing more ( flatus vocis). [Lo- 
gic.] This doctrine naturally excited great 
consternation among the schoolmen, with whom, 
hitherto, all that was real in nature was con- 
ceived to depend on these general notions or 
essences. Its promulgator underwent much 
persecution for his opinions, and was ultimately 
compelled to retract them, as inconsistent wi:h 
the doctrino of the Trinity, as it was then 
stated. He found, however, an able successor 
in the person of Peter Abelard, who attracted 
numerous disciples by his dialectical skill and 
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eloquence, and, with his follower*, whom he I 
led in a body to Paris, was the occasion of 
founding the celebrated university of that city. 
After his death the ancient realism was restored 
to its supremacy ; nor do we meet with a nomi- 
nalist until the thirteenth century, when Wil- 
liam of Ockham revived his doctrines under 
some modifications. The last-mentioned philo- 
sopher may, in fact, with greater justice, be 
styled a conceptualist, as he distinctly stated 
the formation of general terms to depend on 
the conditions of thought, and hence to possess 
a species of subjective reality, as the sign or 
indication of an actual process of thought, 
though they were neither distinct objects of 
consciousness nor realities in nature. Those 
who hold either of the latter theories are real- 
ists. The controversy is one which has excited 
great attention among modern philosophers. 
Of these, Hobbes and Dugald Stewart may 
be considered strict nominalists, while Locke 
and Dr. Thomas Brown style themselves con- 
ceptualists. There are, however, expressions 
in Locke’s writings which would rather stamp 
him as a realist, under the former of the 
two modifications which we have given above. 
[Scholastic Philosophy; Thomists; Scotists.1 
(Ilal lam’s Literature of Europe in the Fif- 
teenth , Sixteenth, and Seventeenth Cwturies , 
part i. ch. iii. § 67 &c. ; Brucker’s Historia 
Critica Philosophic.) 

Nominative Case. In Grammar, that 
form of a noun which names or designates a 
substance absolutely, or without relation to any 
other substance. 

Vomocanon (Gr. * '6/jlps, law, and uavuv, 
canon or rule). In Ecclesiastical Law, a work 
in which canons of the church, and imperial 
laws touching the same subjects, are col- 
lected and compared. The first was made by 
Joannes Scbolasticus (a. d. 551). The most 
celebrated was that of Photius, patriarch of 
Constantinople. 

Vomophylaoei (Gr. vopwpvKajcts, guar - 
dians of the law). At Sparta and elsewhere, 
magistrates whose duty it was to see that the 
laws were rightly administered and obeyed. 
At Athens, they were merely inferior police 
officers who had to keep order in the public 
assemblies ; but some think that no officers so 
called existed there till the time of Demetrius 
Phalereus. 

Nomotibetee (Gr. vopo84rou, legislators). 
An office instituted probably by Pericles. A 
certain number of citizens, chosen out of the 
6,000 dicasts, were lotted off to sit together on 
special occasions, to decide on propositions for 
introducing now laws, &c. (Grote's History 
of Greece , part ii. ch. xlvi.) 

Nob Compos Montis (Lat.). In Law, a 
person not legally responsible for his acts in 
consequence of mental deficiency. [Lunacy.] 

Non est Xnventns (he is not found). In 
Law, the formal Latin words anciently used in 
the sheriff's return to a writ of capias, that the 
defendant was not to be found within his 
bailiwick. 
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Non Prosequitur (Lat.) or Non Pros., 

Judgment of. This is a final judgment for 
costs, which may be signed by the defendant 
if the plaintiff in an action at law neglects to 
prosecute it. The corresponding course in a 
suit in equity is to move to dismiss the bill for 
want of prosecution. 

Non-commissioned Officer. In the 

Army, one who, while he is not commissioned 
as an officer, holds an appointment by virtue 
of which he exercises authority over the private 
soldiers. Such are sergeant-majors, quarter- 
master sergeants, and sergeants. A toon- 
commissioned officer can be reduced to the 
ranks by sentence of court martial or order 
of the colonel or other officer commissioned 
aB commandant of his regiment ; but so long 
: as he holds his rank he can receive no minor 
' punishment. 

| Non-feasance. In Law, the offence of 
omitting what ought to be done. 

Non-naturals. A term applied by the old 
physicians to things which, although necessary 
to life, do not form a part of the living body ; 
such as air, food, sleep, &c. 

Non-obstante (Lat. notwithstanding). In 
old English Law, a license from the crown, 
usually conveyed by a clause in letters patent, 
&c., to do something which by common law 
might be done, but was restrained by Act of 
Parliament. Such license could of course only 
rest on high doctrines of prerogative, and were 
the means by which James II. endeavoured to 
ear ry into execution his celebrated dispensa- 
tion, annulled by 2 Wm. & Mary c. 2. 

Non-obstante Veredicto, Judgment. 
When the defence upon the record is not a 
legal defence to the cause of action, and the 
defendant obtains a verdict, the plaintiff may 
in some cases obtain leave to sign judgment 
notwithstanding the verdict.. The defendant’s 
course in a similar case is to move in arrest 
of judgment. 

Non-resistance, The Noetrlne of. In 

Politics, that doctrine which inculcates the 
unlawfulness, on religious grounds, of resist- 
ance by force to the commands of a prince or 
magistrate. This is strongly laid down in 
many books of the New Testament, and espe- 
cially by St. Paul (Kom. xiii.). In its owli- 
nary acceptation, the doctrine is understood to 
enforce the duty of obedience to the lawful 
commands of magistrates. But, in that pecu- 
liar sense which is attached to it in English 
constitutional history, it means unqualified 
obedience to every command, especially of the 
prince or supreme magistrate, whether lawful or 
not ; and consequently it condemns all forcible 
opposition even to tyranny or usurpation. But 
the advocates of non-resistance, m this ex- 
tended sense, do not appear to have ever con- 
tended that i't applied to commands of inferior 
magistrates in the same sense and degree as 
to those of the highest: they therefore sup- 
posed a peculiar sanctity in tlie person and 
office of the sovereign which no other officer 
possessed ; and thus combined the doctrine of 
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A. pit 

ing nine sides. [Enneaqon.] 

Honeonforatlsts. A general term under 
which all the religious communities which do 
not conform to the liturgy of the established 
church of England may be comprehended, 
but usually confined to Protestant Dissenters. 
Historically, it belongs more properly to the 
large body of clergy who, at the Resto* 
ration, refused to subscribe to the Act of 
Uniformity, and were in consequence ejected 
from their benefices on St. Bartholomew’s 
day, 1662. This Act was first promulgated 
by Elizabeth, and required all the clergy to 
use the Book of Common Prayer, and in- 
flicted severe penalties upon any one who 
^ should be convicted of speaking or preach* 
tion of Scripture. Sir Robert Filmer (espe- j ing against it. The Act of Charles ll. con- 
daily in his Patriarchal Bishop Sanderson, and tained provisions still- more strict, enjoining 
others, made the regal power originate in the I every beneficed person not only to use the 
patriarchal ; and endeavoured to prove that all j book, but to declare his assent and consent to 
other forms of government, being unrecognised every part of it : and enacting that unless this 
by Scripture, were usurpations. Dean Sherlock, J were done on a certain day he Bhould be, ipso 
the ablest writer of the school of divine right : facto, ejected. Other declarations were also to 
{Case of Resistance to Supreme Powers, 1684), ; be subscribed; as, ‘That it is unlawful to 
endeavoured to prove the absurdity of the take arms against the king on any pretence 
theory of the social contract, and to show from whatsoever ; ’ • That no obligation from the 
Scripture the unlawfulness of resisting any | covenant lies upon himself or any other person.* 
command, even of a usurping power. In an- | It is said that two thousand persons resigned 
swer to these reasoners Locke wrote his Essay their preferments in consequence ; and even 
on Government , in which he Beeks to confute j after this their party was subjected to the 
the arguments for unqualified non-resistance, { further infliction of the Conventicle Acts, which 
by showing that Scripture and reason make j forbade more than five persons besides the 
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divine right with that of passive obedience or 
non-resistance. These doctrines are plainly laid 
down in the homilies of the church of England; 
in which, in the phrase of Bolingbroke ( State of\ 
Parties ), they skulked until the reign of James 
I. (See especially the Homily On Wilful Disobe- 
dience and Rebellion.) But in that reign they 
were more generally avowed by the learned and 
loyal ; and in 1622 “ the university of Oxford 
sanctioned them by a solemn decree. The events 
which led to and followed the great rebellion 
naturally led men’s minds to pay greater atten- 
tion to the speculative part of politics ; and, 
While Hobbes was framing a theory of absolute 
monarchy on the principle of the social con- 
tract, a different class of reasoners arrived at 
the same result through a peculiar interpreta- 


no distinction between inferior and superior 
magistrates, and reducing his opponents to 
the absurdity of affirming that any command, 
however extravagant, of the lowest magistrate, 
must be obeyed. In 1683, the university of 
Oxford pronounced its second decree in favour 
of the tenets of divine right and non-resistance. 
But the current of court opinion changed at the 
Revolution. The doctrine of non-resistance 
was almost proscribed ; but maintained by the 
non-jurors, who professed to obey the usurping 
government, while they refused to recognise it. 
In 1709 it was preached by Sacheverell, with 
the apparently inconsistent result of a riot. 
His sermon, together with the Oxford decree, 
was burnt by order of the House of Lords. 
But the doctrine has been within these few 
years asserted by the high church party. (Dr. 
Pusoy’s Sermon on the 5th of November, 1838.) 

Won® et Beo&mae (Lat.). In Ecclesias- 
tical Law, the contributions of tenants of the 
church were anciently so called : the nontr, or 
ninth part, standing for a species of rent, the 
decimae for the tithe due to the church. 

Nonage. In Law. [Infant ; Minority.] 
b W on&geslmal (Lat nonagesimus, the nine- 
tieth). ' In Astronomy, the ninetieth degree of 
the ecliptic, reckoned from either of the points 
in which it is intersected by the horizon. It 
is therefore the highest point of the ecliptic at 
any instant, and its altitude is equal to the 
distance of the pole of the ecliptic from the 
zenith. The nonagesimal is used in calcu- 
lating the parallaxes of the moon. 
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family to assemble together in any house for 
religious worship ; and the Five Mile Act, which 
subjected to penalties and imprisonment any 
nonconformist clergyman who should take up 
his residence within five miles of any corporate 
town, or other place where he had been mi- 
nister. [Dissenters.] 

Wooes (Lat. Nona). In the Calendar, one 
of the three divisions of the Roman month, 
and so called because they fell on the ninth 
day, reckoned inclusively, before the ides. In 
the months of March, May, July, and October, 
the ides fell on the 15th day of the month, 
and the nones, consequently, on the 7th. In 
the other months, the ides were on the 13th 
day, and the nones on the 5th. [Calendar ; 
Calends ; Tdes ] 

Wonlus. A name frequently given to 
the v* a iirt (a useful contrivance for sub- 
dividing the divisions of graduated arcs or 
scales into minute parts), from an erroneous 
idea that it was invented by Pedro Nunez, or 
Nonius, a Portuguese, who lived in the early 
part of the sixteenth century. The contrivance 
employed by Nonius was widely different from 
the vernier now universally used. It consisted 
in describing within the same quadrant 45 
concentric arcs, dividing the outermost into 
90 equal parts, the next into 89, the next into 
88, and so on, the innermost being consequently 
divided into 46 only. With this instrument 
the observed altitude of an object could be read 
off on the outermost arc only to degrees, but 
the fractions were obtained in the following 
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manner: the plumb-line, or movable index, 
must intersect one of the concentric arcs at, 
or very near, a point of division. Now, it is 
evident that the number of parts read off at 
this point must be in the same proportion to 
the degrees and fractions of a degree inter- 
cepted on the outermost are, as the number of 
parts into which the arc containing the point 
is divided, is to 90°. The division read off 
being therefore multiplied by 90, and divided 
by the number of parts in the arc, gives the 
observed altitude to fractions of a degree. 
Thus, if the plumb-line intercept 25 parts 
exactly on the arc in which the number of 
parts is 78, the angle measured will be 
28 846° : the fraction is easily converted into 
minutes and seconds. Nonius supposed that 
this artifice was known to Ptolemy. It was 
adopted by Tycho Brahe ; but soon abandoned 
by him for the method of diagonal divisions, 
in consequence of the difficulty of dividing 
accurately the different arcs. (Robins’s Ma- 
thematical Tracts , vol. ii.) [Vernier.] 

Noqjurors. In English History, that 
party among the clergy of the national church 
who refused to take the oath of allegiance 
to the new government after the Revolution. 
Eight bishops, including the primato Sancroft, 
with about four hundred clergy, were in con- 
sequence ejected from tlieir benefices. Of these 
the most learned was Ilickcs, bishop of Peter- 
borough. The ecclesiastical history of Great 
Britain by Jeremy Collier is written on tlieir 
principles. They maintained a strict and 
necessary connection between the national 
church of England and the catholic church 
throughout the world; and while they de- 
nounced the special errors of the Romish 
branch of the church, allowed it an indefeasi- 
ble precedence and authority. In politics they 
held the doctrines of divine right and passive 
obedience. The non jurors maintained their 
ecclesiastical position through the greater part 
of the last century, their bishops continuing 
to ordain and consecrate; but their numbers 
dwindled away, and Dr. Robert Gordon, who 
died iu November 1779 at a very advanced 
age, was the last in their episcopal succession. 
[Jacobites ; Pretender.] 

Nonpareil. In Printing, the name of a 
kind of type two sizes smaller than that used 
in this work. It was called nompard by the 
old English printers. [Type.] 

IToninlt, In Law, the renunciation of a 
suit by the plaintiff. It is either adjudged, in 
consequence of certain neglects or delays in the 
prosecution of the suit, or it is voluntarily 
elected by the plaintiff. It is usual to call on 
the plaintiff, when he is unable to make out a 
case to support his pleadings in default of the 
necessary evidence and the jury are about to 
give their verdict, to elect, if ho pleases, to 
abandon his prosecution and submit to a non- 
suit, upon payment of costs. The effect of this 
is. that ns a nonsuit is not, except in certain 
cas •!■«, a peremptory bar, he is able to bring 
another action after wards for the same cause. 
G79 
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Judgment as in case of a nonsuit arose from 
the statute 14 Geo. II. c. 17, which enacted 
that where the plaintiff had neglected to bring 
the issue to be tried, the court might, unless 
it saw reason for allowing the plaintiff further 
time, give judgment for the defendant as in 
case of a nonsuit, which had the same force as 
a nonsuit, both as to costs and as to its effects 
on the action ; but this statute was repealed by 
the Common Law Procedure Act, 1852, which 
provides that the defendant may sign judg- 
ment for his costs where the plaintiff neglects 
to proceed to trial, unless the time for pro- 
ceeding to trial is extended by the court or a 
judge. 

Wontronlte. A hydrated tersilicate of 
iron, occurring in Prance, at Nontron, in the 
department of the Dordogne. It is found in 
small kidney-shaped masses, varying in colour 
from green to yellow, and with a dull lustre. 

Nootb'i Apparatus. A series of three 
glass vessels, placed vertically, for the purpose 
of impregnating water with carbonic acid gas. 
The lower vessel contains the marble and dilute 
acid for the evolution of the gas ; the central 
vessel holds the water through which it is 
made to pass, under the pressure of the column 
of water in the third or upper vessel, which 
is closed by a heavy conical stopper, serving 
as a safety valve. This form of apparatus has 
been superseded by the comparatively modem 
aud more effective gasogene. 

Nopal. One of the names of Opuntia 
vulgaris. The allied species, O. coccindlifera t 
is one of the plants upon which the cochineal 
insect chiefly breeds, another being Opuntia 
Tuna. 

Noraghe, The name of a singular class of 
monuments found in great numbers in the 
island of Sardinia, about the origin and the 
uses of which antiquarians are at present much 
divided. The noraghe are generally built upon 
a circular or elliptical plan, and have the 
form of a truncated cone ; access is gained to 
the interior by a door situated towards the 
south-east, which leads to a corridor communi- 
cating with two ranges of chambers, before 
reaching the central tower. There are foul 
classes of noraghe; the simple ones, resem- 
bling isolated tou ers ; the collective , composed of 
several united bodies of this class ; the united , 
consisting of a large enclosure in the same 
style of construction, usually upon the top of a 
hill ; the surrounded noraghe, or those encir- 
cled by exterior works, like a kind of fortress. 
There ure said to be as many as three thousand 
noraghe in Sardinia ; the best account of them 
is to be found in Della Marmora’s Itineraire 
de tile de Sardaigne , Turin 1860, in which 
the various theories as to their origin ure dis- 
cussed. They are probubly sepulchral monu- 
ments, erected in memory of a distinguished 
leader or chieftain. 

Norbertixaes. [Frjemonstratkxsians.] 

V ordhauien Acid. A peculiar sulphuric 
acid, intermediate between the anhydrous and 
monohydrated acid, so called from the place 
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where it was formerly manufactured. It is 
generally in the form of a brown fuming liquid. 
It is a good solvent of indigo. 

Worm. [Integer.] 

Wormal (Lat. norma, a ride). The normal 
to a curve is any perpendicular to the tangent 
erected at the point of contact. At every 
point of a curve, therefore, there are innu- 
merable normals, all of which are situated in 
the normal plane of the curve. The most im- 
portant of these normals, however, are the 
principal normal , which lies in the osculating 
plane, and the binormal , which is perpendicular 
to that plane and, consequently, to the two 
consecutive tangents which the plane con- 
tains. In plane curves, where all osculating 
planes coincide, the principal normal is the 
only one considered, so that it is not necessary 
to distinguish it by the term principal. Two 
consecutive normals of a plane curve intersect 
in a point which, being equidistant from three 
consecutive points of the curve, is the centre of 
the osculating circle (circle of curvature) ; the 
angle between two consecutive normals (angle 
of curvature) is obviously equal to the angle 
between the corresponding tangents (angle of 
contact or contingence). The normals of a curve 
envelope a second curve (the evolute), which is 
the locus of the centres of curvature of the 
original one. In non-plane curves this is not 
the case, for two consecutive principal normals 
do not intersect one another. The point, how- 
ever, in which any principal normal is inter- 
sected by the next succeeding normal plane , is 
equidistant from three points of the cur\e, and 
is consequently the centre of an osculating 
circle. This is, in fact, the circle of absolute 
curvature ; it lies in the osculating plane, and 
has its centre on the polar line. The locus of 
the centres of absolute curvature, therefore, is 
a curve on the polar developable, but it does 
not belong to the series of evolutes which this 
surface contaius, since all evolutes are formed 
by intersecting consecutive normals. [Evolute.] 

The normal to a surfac n is the perpendicular 
to the tangent plane erected at the point of con- 
tact. Any plane through it is called a normal 
plane of the surface. Two consecutive normals 
to a surface do not, in general, intersect each 
other ; in fact, a normal is intersected by only 
two of all the consecutive normals, and the 
normal planes which contain these intersecting 
normals are always at right angles to each 
other ; they contain also the tangents to the 
two lines of curvature which pass through the 
point on the surface. [Curvature, Line of.] 
The methods of finding the equations of nor- 
mals to curves and surfaces, are given in all 
treatises on the geometrical applications of the 
differential calculus. 

Normal. In Botany, an adjective signifying 
that the ordinary structure peculiar to a family, 
a genus, or a species, is not departed from. 

Wormal School. [School.] 

Voiman Architecture. [ A uch itkcture. ] 

Worm. In Scandinavian Mythology, the 
three Futes, equivalent to the Moirai of the 
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Greeks. [Moira.] Their names were Urd, 
Worand, and Skuld; or Past , Present , and 
Future. They were represented as endowed 
with great beauty, but of a melancholy and 
sombre disposition ; they wer$ consulted even 
by the gods, and their decrees were sure and 
irrevocable. 

Worroy. [King-at-Arms ; Herald.] 

Worth (Ger. nord). In Geography, one of 
the four cardinal points of the horizon ; that 
which in European latitudes is opposite the 
sun at midday. 

Worth- West Passage. A channel along 
the northern extremity of North America, long 
believed to be available for commercial pur- 
poses. The existence of Buch a passage has 
been proved in various ways, and lastly by the 
expedition in which Franklin and his associates 
were lost after making their way between the 
termination northwards of the American land 
and the southern extremity of the ice of the 
North Polar Sea. The many expeditions or- 
ganised to prove the existence of this channel 
were very fertile in geographical discovery, and 
have succeeded in showing that for commercial 
purposes there was no passage of the kind. 

Worthern Lights. The name popularly 
given to the aurora borealis. 

Worthing. In Navigation, the difference of 
latitude made by a ship in sailing northwards. 

Wose (Lat. nasus, Fr. nez). The fleshy 
protuberance, winch contains the external car- 
tilages serving to receive the sensation of smell, 
is so termed in the higher vertebrate animals. 

Wosean. A mineral allied to Haiiyne, and 
named after the discoverer, R. W. Nose. It is 
found in rhombic dodecahedrons in the eruptive 
rocks of Lake Laach, near Andcrnach on the 
Rhine, and in the leucite-rock of Rieden and 
Volkersfeld in Prussia. 

Wosing of a Stop. In Arcnitecture, the 
projecting rounded edges of the tread of a stop ; 
it is introduced for ornament, and also to widen 
the tread. 

Woeology (Gr. intros, a disease, and Aifyos). 
The doctrine of diseases. The term is generally 
applied to the classification and nomenclature 
of diseases, and to their general methodical 
arrangement. [Disease.] 

Wostalgla (Gr. voaraXyiuy to be homesick). 
A longing to return home ; a disease sometimes 
observed in a marked degree among the Swiss, 
the Highlanders, and the Irish. It is well de- 
scribed in Baron Larrey’s works. ' He relates 
that many of the soldiers under his care were 
affected by it. The mental faculties early be- 
camo impaired, and melancholia with severe 
gastric symptoms terminated the lives of his 
patients. Between the years 1800 and 1820 
as many as ninety-seven French soldiers fell 
victims to the disease. 

Woftrum (Lat.). Literally, our own ; a 
term applied to quack medicines retained for 
profit m the hands of the inventor or dis- 
coverer, or of his assignee. 

Wotablea. In French History, the deputies 
of the states under the old regime, appointed 
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and convoked on certain occasions by the king. 
In 1786 this assembly was summoned, 160 
yean after its last meeting, and proposed 
various reforms in different branches of the 
government; it again met, for the last time, in 
1788. 

Vstaeastta (Gr. p&ros, the back , and 
focoffla, a spine). The name of a family of 
Dipterous insects, comprehending those in 
which the npper part of the thorax or scutel- 
lum is armed with teeth or Spines. 

Votaries, Apostolical and Imperial. 
Public notaries appointed by the popes and 
emperors, in virtue of their supposed jurisdic- 
tion over other powers, to exercise their func- 
tions in foreign states. Edward IL forbade 
the imperial notaries to practise in England. 
Charles VIIL of France, in 1490, abolished 
both these classes of notaries, and forbade his 
lay subjects to employ them. 

Votary or Votary fuhtte. In English 
Law, one who publicly attests documents or 
writings, chiefly m mercantile matters, to make 
them authentic in m foreign country ; protests 
foreign bills of exchange, and the like. The 
statutes 41 Geo. III. c. 79 and 6 & 7 Viet 
c. 90 regulate the admission of notaries in 
England. They must have been apprenticed 
five years to a notary before sneh admaassoa. 

The name notary , among the Romans, ap- 
pears to have signified a shorthand writer, and 
to have denoted originally the persona who 
acted in that capacity, especially at meetings 
of the senate. Afterwards, the moKarii were 
secret me* to courts, officers, Ac. In modern 
Europe, the notary is an officer whose atteste- 
lion is necessary to the validity of certain in- 
struments; and his duties are more or let 
important in different countries. In France 
the notary is the necessary maker of. all eon- 
tracts, Ac., where the subject-matter exceeds 
160 francs ; and his instruments, which are 
preserved and registered, by himself; are the 
originals, the parties retaining only copies. 
The presence and administration of a notary 
is also essential to the division of lands or 
goods on inheritance. 

Vetafion, CbemlcaL A symbolical lan- 
guage employed to express the composition 
of substances and the changes which occur in 
chemical processes. 

The only symbols employed by the alchemists 
which appear to have had a fixed meaning 
were the astrological signs for the metals ; and 
even .in the time of the earlier chemists, when 
other similar signs were added to denote new 
substances, symbols fulfilled no other pnrposo 
than that of convenient abbreviations for names. 
The first attempt to arrange such symbols in a 
systematic manner was a plan proposed by 
Lavoisier in 1782, by which he represented the 
quantities of substances in addition to the sub- 
ftUn'ttS themselves. Dalton's completion (in 
1 801 \ of the discovery of the fixed laws according 
lowl/ch e!*-tn*nts combine, and the introduction 
of the atomic theory, j/pk1u<*» 4 a total chancre 
in the principle.*! of chemical notation, kroni 
Cbl 
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this time each -dement was denoted by a spa- 
tial si^n, which at the same time represented a 
quantity by wsfefrf gawpartaonal to the weight of 
a single atom. fA— Thxobt ; Equtvauot.] 
In 1826, after a— te determinations of the 
combinag nu mbers of the elements, Berzelius 
proposed a system of notation which, with some 
modifications, has become completely identified 
with the pursuit of chemistry. This system in its 
more modem form we now proceed to describe. 

Each element is designated by the capital 
letter of its Latin name, and in the case of the 
leas important dements the most characteristic 
letter of the weed is added as a further distinc- 
tion. These symbols are moreover made to re- 
present not only the element itself, but also 
that p ro p or tio n! by weight in which it invari- 
ably enters into combination. For a list of 
these symbols and combining numbers, see 
Chxmxcsl No— iwlatuml Mere addition of 
one substance to another is denoted by the 
sign. ; but •omfcinatiua is expressed by the 
juxtaposition of the symbols. Thus water 
upon this plum is HO, or is composed of one 
part by weigh* e£ hydrogen to eight parts of 
ox ygMt . Whew a a e lement enters into com- 
bination in a quantity that is a multiple of 
its combining proper!—, i has is expressed by 
writing the — responding number on the right 
u little hdanr the symbol or eke prefixing it 
m the manner of a coefficient: thee, teriodide 
of phosphor* 4 PL*. C ndmti ai between 
compound bodies is expressed in n malby 
manner, or a com— is sometimes interposed. 
A num b er steading bdere a coffin— a group 
of symbols foti- tbs — ltipl— t— of the 
whole giu e y ly tint number. Sometimes a 
g ro up is e&cksed s a bracket with the same 
object The following are examples : — 

Sulphate of iron, FeO.SCL, or FeSO.. 

Tribasic phosphate of June, 3CaO,PO., 
or Ca^ P O 0 . 

Basic carbonate of xine, 2 (Zn O, CO A 
3(ZnO,HO). * 

The changes which take place in chemical 
reactions are usually represented by equations. 
The substances existing before the reaction are 
placed on the left of the sign *■, and those re- 
sulting from it on the right Thus the action 
of common salt on a solution of nitrate of 
silver with the production of chloride of silver 
and nitrate of soda is expressed by 

AgO,NO f + NaCl« AgCl + NaO, NO,. 

This equation affirms moreover that from 170 
parts of nitrate of silver and 68£ parts of 
salt, we obtain 143J of chloride of tilver and 
85 of nitrate of soda. 

Within the last few years certain mew views 
entertained by chemists respecting chemical 
combination and the construction of compound 
bodies, have led to some important alterations 
hi tiro atomic weights represented by the sym- 
bols, whereby tho formula* for most substances 
have hr-eovno altc-it-d, Those alterations con- 
fclilub the chief features of what is called 
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the new notation , In order that the symbols 
may more perfectly represent the true combin- 
ing proportions of the elements which they de- 
note, the new notation requires that the atomic 
weights of oxygen, sulphur, selenium, carbon, 
silicon and most metals should be doubled. 
The reasons for these alterations can be beet 
illustrated by shortly stating the chief of those 
concerned with the doubling of the atomic weight 
of the most important, viz. oxygen. 1. Physical 
considerations render it highly probable that 
equal bulks of elementary gases and vapours 
contain an equal number of atoms. 2. When 
hydrogen and oxygen unite to form water, two 
volumes of the former combine with one volume 
of the latter. 3. The hydrogen in water can 
be replaced in two separate portions by other 
elements, such as potassium, sodium, and 
chlorine. 4. When water is generated by de- 
composition from other xubatanoB*, the quan- 
tity is always such that it (tiaarttaasm either two 
atoms or a nmltqib ot£ ten Staa tf Bayfaggea. 
The foregoing <nan«friWfi— anffimto tffltft t&e 
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Those elements which combine with one atom 
of hydrogen, or can replace the latter, atom for 
atom, in compounds, are called monatomic. Those 
elements whose atoms can attach to themselves 
two atoms of a monatomic element are called 
diatomic. Thus oxygen requires two atoms of 
hydrogen to form water H t Q, or one atom of 
diatomic calcium to form lime Ga O. Similarly 
carbon is tetratomic in marsh gas and 
carbonic anhydride G O r while nitrogen i tri- 
atom ic in ammonia NH, and pentatomit . sal 
ammoniac NH 4 C1. This atomic charae* jr of 
an element is termed its atomicity, and is fre- 
quently marked by dashes, or Homan numerals, 
after the symbols. The follow* ' a classifi- 
cation of the elements with t ,ir lew atomic 
weights, foimded on the atomic ties which they 
manifest in their principal combinations. This 
atomic character is, hbwever, by no means in- 
variable, since the atomicity of an element may 
vary in its different compounds; but in reference 
to sudh Tamtian, it has nemsshe^, that 

tteto te n ac ^^ a diatomic afts- 

matt may became te trafeqnne, baft newer m 
atomic or triatmroc. In other words, an odd- 
atomic element can never become even-atomic. 



tion of the atomic weight lft for oxygen. Con- 
sequently, water mart be represented by 
instead of HO. The doubling of the atomic 
weights of other elements either follows from 
direct analogy, or is supported by similar facts. 
The doublea atomic weights are often distin- 
guished by a mark through the symbol, as above, j 
The application of this notation to the ex- I 
pression of chemical composition, though some- 
times involving more complex formuue, indi- 
cates far more clearly the mutual relations of 
bodies and the decompositions of which they 
are susceptible. The new formula express, 
with very few exceptions, the elementary com- 
position by gaseous volume os well as by 
weight: thus H Cl 0 indicates that hypo- 
chlorous acid contains equal volumes of its de- 
ments. The formula also express, with very 
few exceptions, the weights of the substances 
denoted by them, which in the gaseous state 
occupy equal volumes. A great advantage 
derived from the employment of the new no- 
tation, and which deserves special notice, is 
the prominent expression it gives to the idea | 
of atomicity. This conception, though clearly 
recognised in the old notation, required the 
new to de vc lope it completely. Atomicity may 
r ughly be defined as the capacity possessed 
by any atom of attaching other atoms to itself. 

«OA • 
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. 188 . 

s . 
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Pb ... 807 

Mn 
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. 58 
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Yt . . . 64 
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Os. 

. . 40 
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Ho. 
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Zr . 

. • 89*5 
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The theoiy of types forms a valuable addi- 
tion to chemical notation, and owes its develope- 
ment mainly to the new system. According 
to this theory, a large number of bodies of 
complex character are considered to be formed 
on the plan or model of certain compounds 
of simple character, from which they are 
assumed to be derived by substitution. The 
principal types used by chemists are the hy- 
drogen, water, ammonia, carbonic anhydride. 


NOTATION 


NOTCHBOARD 


chloride of ammonium, and chloride of sul- 
phuryl types. 

Hydrogen Type. 

Hydrogen Chloride of Ethyl Acetone 

HI V*} c & 9 ) 

Water Type, 

Water Aloohol Acetate of Sodium 

Ammonia Type, 

Ammonia Potessamlde Trimethylphoephine 
(H (K (GH, 

n"'Jh N'"Jh f'mgh, 

Ih 1h Ich. 


Carbonic Anhydride Type . 


Carbonic Anhydride 

Phosgene Gas 

Methylio Alcohol 1 

ci.: 

O" 

k 

[or 

GHC1 

lei 


H 

H 

H 

iQH 


Chloride of Ammonium Type. 


Chloride of 

Nitric Add 

Hydrochlorate 

a nunoninm 

of Aniline 


H 



G.H, 


H 

(O" 


H 

N T * 

H 

N W 

N*< 

H 


H 

[OH 


H 


ici 



lei 


Chloride 

of Sulphuryl Type. 


Chloride of 

Sulphuric 

Chromate of 

Bulphnryl 

Add 

Potassium 

(QT 

(O" 


(?" 


S* 


a 

Cl 


8* 


O* 

OH 

OH 


Or Tl 


O" 

OK 

OK 


The following are examples of chemical com- 
pounds formulated according to both methods 
of notation : — - 



Old 

New 

Nitric acid • 

. HO. NO, 

HNG,. 

Cyanic acid . 
Perchlorate of 

. HO.C.NO 

HCNO. 

potassium 

. KO.CiO. 

• (FbO), • C 4 0, 

kcio 4 . 

Oxalate of lead 

FbG,G 4 . 

Votatisa, 1 

mathematical. 

Mathema- 


tieail notation embraces symbols of number , 
quantity , and operation. Although the origin 
of our present system of numerical notation 
is unknown, there is no doubt tlpit it waa in 
use amongst the Hindus two thousand years 
ago. Its distinctive feature, i. e. symbols 
having local as well as intrinsic values [Arith- 
metic], implies a state of high civilisation at 
the period of its invention. The first numeri- 
cal symbols consisted probably of strokes or 
notches cut In wood or stone, and intelligible 
alike to all nations. Such characters, in fact, 
an preserved with little alteration in the 
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Roman notation, an account of which may be 
found in Leslie's Philosophy of Arithmetic. 

The numeral notation of the Greeks, though 
far less convenient than that now in use, was 
formed on a perfectly regular and scientific plan, 
and could be used with tolerable effect as an 
instrument of calculation, to which purpose the 
Roman system was totally inapplicable. The 
Greeks divided the twenty-four letters of their 
alphabet into three classes, and, by adding 
another symbol to each class, they had cha- 
racters to represent the units, tens, and hun- 
dreds. (Delambre’s Astronomic Anoienne , t ii.) 

Letters of the alphabet are now used as sym- 
bols of quantity ; and although much diversity 
exists with respect to the choice of letters, there 
are several universally recognised roles. Thus 
in the theory of equations the first letters of the 
alphabet denote known coefficients, the last let- 
ters the unknown terms. In algebraic geometry, 
again, a similar role is observed, the last letters 
of the alphabet there denoting the variable or 
current coordinates. Certain letters, such as w, 
c, &c. y are by universal consent appropriated as 
symbols of the frequently occurring numbers 
3*14159 . . . and 2:7182818 .... bus., and their 
use in any other acceptation is avoided as much 
as possible. 

Letters, too, are employed as symbols of 
operation, and with them other arbitrary 
characters, such as + , — , x , +» */, Ac. . • 
The letters d t J are appropriated as operative 

symbols in the differential and integral calculus, 
A and 2 in the calculus of differences, and so on. 

In functional notation, a letter, as a symbol 
of operation, is usually combined with another 
which is regarded as a symbol of quantity. 
Thus F (x) denotes the result of the per fo r m ance 
of the operation F upon the subject x. If upon 
this result the same operation were repeated, 
the new result would be expressed by F (Ffx)], 
or more concisely by F* (x), and so on. The 
quantity x itself may be regarded as the result 
of the same operation F upon some other 
function ; the proper symbol tor which is, by 
analogy, F“ l (x). Thus F and F- 1 are symbols 
of inverse operations, the former cancelling the 
effect of the latter on the sutrject x. F (x) and 
F” 1 (x) in a similar manner are termed inverse 
functions. 

The history of mathematics shows that im- 
provements u notation have not only been the* 
result of deeper mathematical insight, but the 
means by which most important discoveries have 
been made ; in short, that a well-chosen system 
of notation is of the highest importance to 
science. Our recent progress In algebra and 
algebraic geometry is due, to a great extent, 
to the increased power acquired by the cultiva- 
tion of more symmetrical and concise methods 
of notation. The notation of determinants and 
that of qnantics, although of quite modern 
origin, has already done good service. 

WsteUMirtf. In Architecture, the board 
that receives the ends of the steps in a stair- 
case is so called, because It is notched out to 



NOTE 

receive the ends of the steps ; the wall string is 
sometimes the notchboard. 

STste (Let. note, a mark). In Music, a 
character by which musical sounds are marked, 
as well as the swiftness or slowness of their 
motions* 

Vstes (Let note). In Literature, origin- 
ally marks affixed, by the critics who reviewed 
the works of an author, to those places which 
they considered to be spurious or faulty, or 
winch on any other account were worthy of 
remark. In modern times the meaning of the 
term has been enlarged, being now used as 
synonymous with annotation or commentary. 
Among the Romans, praiseworthy passages 
were usually marked with LL. (i.e. laudabiles 
loci) ; and faulty passages indicated by 9 (Per. 
Sat. iv. 12), borrowed from the practice of the 
judges, Who set their mark against those whom 
they adjudged worthy of death (AdpaToj). 
Good passages were also marked x, for XP 7 !" 
ar6s, excellent. 

Noras. In Printing, notes are of three 
kinds: (1) shoulder notes — these are at the 
top of the page in the outer margin, and 
contain the book, chapter, or date ; (2) side 
notes or marginal notes, which give an ab- 
stract of the text, as in Acts of Parliament, 
or parallel passages, and different readings, as 
in the Bible; and (3) bottom notes, or foot 
notes, which are placed at the bottom of the 
page, and generally contain commentaries and 
explanatory annotations. 

Wotelaa (Gr. v6ros, the south, and l\eda, 
the dive). An Australasian genus of Oleacece , 
one species of which, N. liguetrina , is the Tas- 
manian Ironwood, so called from the hardness 
and density of its wood, which does not, how- 
ever, attain large size. 

JSotl&ing. In Mathematical language, the 
term nothing is of frequent occurrence, and 
denotes either the absence of magnitude in 
circumstances in which magnitude might have 
existed, or it denotes the limit to which a 
variuble magnitude approaches by continual 
diminution. 

Wotbiag, Difference! of. [Differences 
or Zero.] 

Votbeaaarnf (rKtos, illegitimate, and 
travpvs, lizard). A genus of Sauroptcrygian 
reptiles from the Triassic (muschelkalk) de- 
posits of Germany. It offered much anulogy 
Jto tlic genera Simosattrne and Tfcsiueaurns. 
The Nothosanrus mirabilis, from Bayreuth, 
gives the earliest indication of the modification 
of the trunk bones, which reaches its maximum 
In the same specialised Skiurvytcrygia, Ptcsio- 
emttrve, and IHimamrus. 

If— lee . In Law, that notice by which a 
party is supposed to communicate, or to re- 
ceive, the presumed or real knowledge which is 
necessary to affect the receiver with legal ttabili- 
tica. For instance, when a party purchases or 
takes a transfer of a debt, he must give notice to 
the debtor that lie has done so, ami until such 
notice is given his title is not complete, for 
the debtor if he has no notice of Inc trails- 
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action, may pay his debt to the original creditor, 
and will be discharged by bis receipt. Again, 
if a creditor assigns his debt to A and B 
successively, and B gives notice of his own 
assignment to the debtor before A gives notice 
of Aw , B shall have priority over A. And the 
same rule applies to the title to funds vested 
in trustees and other similar species of property. 
Constructive notice is that which is presumed 
to arise from certain facts : as, for instance, in 
equity, if a purchaser buy land from A in 
which he knows that B is interested, as 
mortgagee, tenant, or otherwise, he will be 
deemed to have constructive notice of the 
actual extent of B’s interest although he may 
have been misinformed on that point by A, 
for it is his duty to seek information on the 
subject from B himself, and in matters of this 
kind notice to the solicitor or agent is equi- 
valent to notice to the principal. 

Notices which pass between landlord and 
tenant are familiar in practice. Of these the 
most important is notice to quit , which must 
be given by either party, in the ordinary case 
of a tenancy from year to year, six months 
before the termination of the current year of 
the tenancy ; this may of course be varied by 
written agreement, and is said to be so in some 
cases by local custom. The reservation of the 
rent quarterly does not dispense with the ne- 
cessity for a half-year’s notice. If the land- 
lord receives or distrains for rent after serving 
a notice to quit, it is a waiver of that notice. 

XTotlte. A variety of Palagonite from Val 
di Noto, in Sicily. 

XTotodonta (Gr. van-os, back ; 0806 s, tooth). 
The name of a genus of Lepidopterous insects. 

Votoneotldn, [Hydrocoris^e.] 

Xfototberlam (Gr. v 6 tos, the south, and 
Oriplov, beast). A gigantic kangaroo-like ani- 
mal, which flourished during the pliocene 
period in Australia. It was undoubtedly her- 
bivorous, and offered many points of analogy 
to the existing koala (Phascolarctos). 

Vsttumo (Ital.). In Music, a term origin- 
ally synonymous with Serenade [which see] ; 
but applied at present to a piece of music in 
which the emotions, chiefly of love and tender- 
ness, are developed. The notturno is a favour- 
ite movement with modern pianoforte composers. 

Srpaa (Lat. nomen, a name). In Grammar, 
that part of speech which denotes a conctpfion ; 
in contradistinction to an affirmation or judg- 
ment, which is expressed by a verb. Nouns 
are divided into substantives and adjectives; 
tins first denoting real or supposed substances, 
the second qualities or properties conceived as 
belonging to substances. [Grammar.] 

Vovacollte (Lat. novacula, a racor). A 
stone of which hones are made for sharpening 
razors. It is of a slaty structure, and owes its 

S ualitv of giving an edge to tho metal to the 
no silkious particles wnich it contains, 
ffsf tlsn. The followers of Novatianns, 
a presbyter of Romo, who founded a Beet in 
the third century, which continued to flourish 
to the end of the fifth. Novatiau denied re- 
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admission into the church to ell who, in tame and hae attained, perhaps, its highest amount 
of persecution, or on other accounts, had once of popularity in the writings of Dickens and 
lapsed from the faith. In this extreme severity Thackeray. 

he was opposed by the greater number of the Vowels (Lat. novella constitutiones, new 
-clergy of Borne, and especially by Cornelius, constitutions). In the Boman Law, supple* 

r whose election to the see Novation, mentary constitutions of some emperors, so 
was a disappointed candidate, withdrew called because they appeared after the au- 
from-his communion, and established a society thentic publications of law made by them, 
of which he became himself the first bishop. Those of Justinian are the best known, and 
This sect was also known by the title of are commonly understood when the general 
Cathari, or Puritans, which they assumed to term is used. The Novels, together with the 
express their high sense of the excellence Code and Digest, form the whole body of law 
necessary to Christians. which passes under the name of that emperor. 

Vowel (ItaL novella, from Lat. novas, new). Vovember (Lat. from novem, nine). The 
A species of prose fictitious composition. eleventh month of the Julian year ; but the 

The Italian novella, of which the best and ninth month in the old Boman year, which 
earliest specimens are contained in the Deca- began with March. [Calbndar ; Tuan.] 
meron of Boccaccio, was rather a short tale, Vovember Shower. [Mxtbobs, Luxor- 
turning on an event, or on a series of adven- ops.] 

tores, of humour, pathos, or intrigue, than Vowensllee (Lat.). Certain Latin gods, 
a novel in the modem acceptation of the term* who are also called Novensides. The first. 
In its present signification in the English lan- part of the word has been thought by some to 
guage it seems to express a species of fictitious be novem, nine ; by others, novus, new. Hence 
narrative somewhat different from a romance ; the word has been taken as a name for the 
yet it would be difficult to assign the exact nine Muses, or, with more reason, for gods 
distinction, and, in the French language, the newly introduced (as after the conquest of a 
same name (roman) is used for both ; while it place), in contrast with the dii indigetes, or old 
differs from a tale merely in the circumstance gods of the country. 

that a certain degree of length is necessary to Vovl Homines (Lat. new men). Among 
constitute a novel the Romans, such persons as, by their own 

Although, in fact, the terms novel and personal merit, had raised themselves to curule 
romance are often used indifferently, yet they dignities without the aid of family connections, 
have often been treated as distinct classes [Nobility; Noble.] 

of composition in English literature. _ It may novice (Lat. novitius, new). A person 
perhaps be said, that the proper object of a admitted into a religious community as an in- 
novel is the delineation of social manners, or mate for the purpose of preparation for be- 
the developement of a story founded on the in- coming a member. The state of preparation 
cidents of ordinary life, or both together. On is termed novitiate. The custom of giving 
this hypothesis, we must exclude from the novices the religions dress did not begin until 
class of novels, on the one hand, tales of the twelfth century. The age of profession is 
which the incidents are not merely improba- fixed by the council of Trent at sixteen years, 
ble (for this may be the case in a novel), During the period of the novitiate the novice 
but occurring out of the common course of is still at liberty to relinquish his intention, 
life, and such as are founded on imaginary Vox (Lat. ; Gr. vJ£). Mythology, the 
times and imaginary manners, tales of super- goddess of night, daughter of Chaos, sister of 
natural incidents, chivalrous romances, &c. ; Erebus, darkness, the mother of ASther, air , 
and, on the other hand, fictitious narratives, and Hemera, the day. 

in which the author’s principal object is Voyadea (Fr. noycr). The name given to 
neither the story nor the costume, but which a peculiar punishment resorted to in the first 
are obviously written with an ulterior view. French revolution. The noyadcs were effected 
Thus, political, philosophical, and satirical fic- by drawing out a plug inserted in the bottom 
tions are clearly not to be ranked as novols. of a boat in which the wretched victims wero 
But it is obvious that no definition can be launched. The genius of iniquity, says a writer 
drawn which shall, on this subject, entirely in the Edinburgh Review, often displays itself 
satisfy the caprices of popular language. in the same invention. When Nero wished to 

Of the novel, in this confined sense, the kill his mother, Anicetus proposed to him to 
works of Bichaxdson, and those of Fielding and place her in a ship so framea as to open in part 
Smollett, afforded, perhaps, the first examples and deposit her in the sea. (Tac. Ann . lib. 
in English literature. The first of these xiv. 3.) 

authors gave birth to the sentimental novel, Vojmu (Fr.). A liqueur flavoured by 
the latter two to the comic or humorous, bitter almonds, or the kernels of peach stones. 
Marivaux, Provost, &c. spread the former style Wucleus (Lat. dim. of nux, a nut). In 
of composition in France ; where, as well as Astronomy, the solid part or body of a comet, 
on the Continent generally, it attained a high as distinguished from its nebulosity. [Comet.] 
degree of popularity. The novel of manners, Nucleus. In Botany, the central fleshy 
.whether comic or serious, has generally been pulpy mans of an ovule ; or that part of a seed 
a more popular species of fiction in England, which is contained within the testa, and con- 
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silts of either the embryo and albumen, or 
of the embryo only. In lichens, this word is 
applied to the disc of the Bhield, which con* 
tarns the spomles and their cases.. In the 
language of the older botanists, that which, is 
now termed by gardeners a dove , i.e. the 
secondary bulb of a bulbous plant, was called 
a nucleus. 

Vucnle (Lat. nuz, a nut). In Botany, 
either that fruit which is otherwise called a 
gland or acorn, or any small, hard, one-seeded 
pericarp. The female organ in Chara is also 
called a nucule . 

Vqi Base. A suborder of the 

Qrudfera in which the silicules are one-celled 
from the absence of a replum, and often con- 
tain but a single seed. Isatis furnishes an 
illustration. 

Wade or Waked Contraot. In Law, a 
contract without any consideration for it, on 
which no action lies (ex nudo pacto non oritur 
actio). 

Wndlbran oblan 9 (Lat. nudus, naked ; 
branchia, gills). The name of an order of 
hermaphrodite Gastropodous Molluscs which 
have the branchiae exposed on some part of 
the back. 

Wudlpedalia (Lat. nudipedalis, barefooted). 
A religions ceremony among the Greeks, Bo- 
mans, and other nations, observed on account 
of some pnblic calamity, as famine, drought, 
pestilence, when women appeared with the 
feet uncovered. 

Wuditlea. In the Fine Arts, figures either 
wholly or in part divested of drapery. 

Woggets. The name given in California 
and Australia to the larger lumps of gold 
occasionally found in the gold alluvium of 
those countries and elsewhere. Smaller lumps 
are called pepitas, and the finest particles granos 
or gold grains. Nuggets have been found of 
extraordinary dimensions and weight ; but, aa 
may be supposed, they are comparatively rare. 
They are always water-worn. 

Nolsancei (from Lat. nocere, to hurt). 
In Law, nuisances are of two kinds : public or 
common, which annoy the king’s subjects in 
general; and private, which are defined' ‘ any- 
thing done to the hurt or annoyance of the 
fonds, tenements, or hereditaments of another/ 
The general remedy for public nuisances is by 
indictment or presentment; for private nui- 
sances, by action for damages. In either case, 
the Court of Chancery will grant an injunction 
against the continuance of the nuisance ; and 
this remedy is now commonly resorted to. 

Wallah. The name given by the Hindus 
to small rivers or streams. 

Wulllpores (Lat.* nullus, none; porn s, a 
pore). The name of a family of Lithophytous 
Polypes, the axis of which presents no visible 
pores on its surface. 

Wollity of Marriage, Bolt for. In 

Law, this suit is instituted for the purpose 
of obtaining a sentence in the Court of Ma- 
trimonial Causes declaring a marriage void 
which, without such sentence, is voidable 
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only. [Marriage, Law o».l Also, sometimes 
where a marriage is actually void from the 
circumstances under which it was contracted, 
in order to procure a solemn judicial declara- 
tion to that effect 

W amber (Lat numerus). Number is de- 
fined by Euclid to be an assemblage or collec- 
tion of units or things of the same species. 
This definition excludes the unit itself!, or 1. 
Newton defines number as the abstract ratio 
of one quantity to another quantity of the 
same species ; and hence there are three kinds 
of numbers, namely, integers, fractions, and 
surds. Number, abstractedly considered, con- 
veys merely the notion of times or repetitions. 

Math emat i cians consider numbers under 
different points of view, or with delation to 
different properties ; and hence arise the va- 
rious distinctions which have been introduced, 
as even or odd, whole or fractional, rational or 
irrational, perfect or imperfect, prime or com- 
posite, abundant or defective^ simple or com- 
plex, &c. Numbers also acquire various de- 
nominations from the manner in which they 
are composed ; as Triangular Numbers, Pyra- 
mid a.l Numbers, Polygonal Numbers, dec. 

Wamber. In Metaphysics. [Space.] 

Wnxnbers of Bernoulli. [Bernoulli's 
Numbers.] 

Wnxnbers, Theory of. By this name it is 
customary to distinguish that branch of Mathe- 

r tics which, transcending ordinary arithmetic, 
concerned principally with the theory of 
congruences and the theory of homogeneous 
forms, both of which theories are closely 
connected with the solution of indeterminate 
equations. In a work of the present kind, 
any exposition, however brief, of more than 
the mere elements of the theory would be out 
of place. We shall, therefore, limit ourselves 
here to a reference to some of the best works 
on the subject, and reserve, for their appro- 
priate places, brief enunciations of a few oi the 
more salient theorems, and short explanations 
of the more frequently occumng technical 
expressions. 

The standard works on the Theory of 
Numbers are the Diaauisitionee Arithmetic* 

| of Gauss (Lipsi® 1801) and the Thiorie dee 
; Nombres of Legendre (Paris 1830). Almost 
every modem mathematician of eminence, 
however, has contributed more or less to the 
advancement of the theory. In the collected 
works of Euler, Gauss, Jacobi, Cauchy, 
Dirichlet, Lagrange, Ei sen stein, Poinsot, and 
others, numerous memoirs on the subject will 
be found ; whilst the ' recent mathematical 
journals and academical transactions contain 
researches in the same wide field, by all the 
ablest of living mathematicians. Every student 
of the Theory of Numbers will do well to 
consult Professor H. J. S. Smith’s excellent 
‘ Reports on the Theory of Numbers/ which 
commenced in the Transactions of the British 
Association for 1839. He will find the concise 
and lucid critical history of the subjecVwhich 
is there given, rendered doubly valuable by 
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copious references to the original sources of j 
nxormation. 

Vnmeait. [Nbomekia.] 

Vumenius. The name under which Cuvier 
separated the curlews, as a distinct genus, from 
the other Scolopaces of Linnaeus. They have a 
beak arcuated like that of the ibis, but it is 
more slender, and is cylindrical throughout ; 
the tip of the upper mandible extends beyond 
the end of the lower one, and projects a Little 
downwards in front of it. The toes are pal- 
mated at the base. 

XTamerala. The symbols or characters by 
which numbers are expressed. [Notation.] 

JTumeratlon. The primary object of 
numeration is to find names for the different 
numbers ; and, as there are an infinity of num- 
bers, while the number of words is limited, it 
became necessary to devise some systematic 
method of combining a few words, so as to ex- 

i by means of them any number whatever. 

It is obvious that when large numbers are to 
be expressed, the lower scales, as the binary, 
ternary, &e., would be exceedingly inconvenient 
on account of the multitude of words that 
would be required. On the other hand, as a 
name is required for at least every unit in the 
scale, a very high scale would be no less incon- 
venient. In the denary scale, the nomenclature 
is sufficiently convenient, and in our language 
almost perfectly regular. A name is given to 
the 9 units of the first order ; the unit of the 
second order is tin ; and by the different com- 
binations of this word all numbers are named 
to 99: eleven and twelve are only apparent 
exceptions. A new appellation is wanted for 
the unit of the third order, or hundred. This 
suffices till we reach the fourth order, or 
thousands ; and might even have sufficed to a 
hundred hundreds , or ten thousand. A thou- 
sand thousands is called a million, and a mil- 
lion millions a billion ; further continuation is 
useless. 

The second object of numeration is to express 
tli© nomenclature thus formed by the combina- 
tions of a small number of written symbols. 

This is most conveniently effected by the very 
refined artifice of giving to each symbol a local 
as well as an absolute value. Bo that the same 
symbol, 3 for example, is made to express not 
only 3 units , but 3 tens, 3 hundreds , 3 thousands 
&c. ; or 3 tenth parts, 3 hundredth parts , &C., 
according to its distance, to the left or right, 
from the unit’s place in any combination of 
symbols. [Notation.] 

Vnmcrator. In Arithmetic, that part of 
the numerical expression of a fraction which 
indicates how many of those parts into which 
the unit is supposed to l>e divided are expressed. 

Thus, in the fraction A, the lower number 12 
is the denominator, and shows that the unit is 
divided into 12 parte; 7 ia-the numerator , and 
shows how many of those parts axe to be taken. 

Vamerioal. A term used in Mathematics 
in opposition to afgibraical or literal. Thus a, - — - 

numerical equation u ontwhoM coefficients arc j 1 ,. rb . ri «n 1*1 A. IttkT »V Vn^ki. 
all urjiressul numbers. [Kquation.J Again, in (3. African. 
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speaking of the numerical value of s qu an t i ty , 
as opposed to its algebraical value, the prefixed 
sign is not regarded. Thus the numerical 
value of —7 is said to exceed that of —6, al- 
though the former has a less algebraical value. 

STumlda (from Numidia, where, however, 
this bird was not found). The bird N. mdeaaris, 
termed pintado by the Spanish, and pearthen 
and Guinea-hen by the English, forms the type 
of this genus. This bird came originally from 
the western coast of Africa; and since its 
introduction into England it has been widely 
diffused. When transported to Jamaica, it 
reverts to its original wild condition. Two 
species of the genus are known, the second 
(N. cristata) inhabiting Southern Africa. 

gaatamatics {from Or. a, Lat. 

numxnus, a coin). The science of coins and 
medals. The distinction between these classes 
of objects is, in modem times, that the coin 
is struck for the purpose of circulation as 
money ; the medal not as a piece of money, but 
as a token commemorative of some person or 
event. But ancient coins are often termed, in 
common language, medals. The parts of 
coin or medal are : the obverse or face, contain- 
ing generally the head, bust, or figure of the 
sovereign or person in whose honour the medal 
was struck, or some emblematic figure in the 
coins of commonwealths ; and the reverse, con- 
taining various figures or words. The words 
around the border of the coin form what is 
termed the legend, those in the middle the in- 
scription ; when occupying the lower extremity 
of tbe pieces, and separated from the rest by 
a horizontal line, they are termed the exergue. 

The earliest Grecian coins which we possess 
appear to have been nearly of a spherical shape. 
They contain, on the obverse, some emblems of 
the particular citieswhich struck them, and on 
the reverse, deep indentations made by the 
puncheon in which. the metal was held while 
the obverse was struck. These marks, or the 
die, were soon brought into a more regular 
shape, sometimes forming a neat square, some- 
times a circle. Types were afterwards intro- 
duced ou both surfaces of the coin, by inserting 
some small object in one compartment of the 
die. Ancient coins have been divided into 
various historical series, as exhibited in the 
following table : — 

( OfGnecla Propria and tho 

Of Greek colonies. 

Of Gjsboo- A siatic cities. 
fKings of Macedon. 

Kings of states formed ont 
of the Macedonian con- 

pendent princes of Epi- 
. res and Syracuse. 

( Roman asset. 

Coins of tbe families. 


Grecian 


1. Civic 


2. Monarchic 


1. Consular 


Roman 2. Imperial 


Grecian.— Provinces. Gokv 
nie*. and Muntetpta. 
a. McAuikm. {<£££• 
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The otgeoti on Grecian clvm eotnsare either, 
L the emblems of the dtito; 1 Ames of 
deities» and their attribute*; 1 nascellaneouB 
or general symbols, usurped by many states 
nnA cities, upuaUy consisting of warlike objects. 
The legends on Greek republican corns are 
either the name of the city or its initial letters; 
or monograms, i. e. Anns faming a portion 
of the name, in which the characters are eo 
interlaced that a limb of pae applies to many. 

The earliest Coins which bore the heads of 
prinoes were those of Maeedon, commencing 
with Alexander the Great, and closing with 
the extinction of the dynasty of the Lagidm 
in the Augustan age. Four principal series 
of Grecian monarchical coins (either of Greek 
states or such as adopted the Greek language 
and customs) have been formed: 1. Of Mace- 
don; 2. Of Sicily, Carta, Cyprus, Heraclea, 
Pontus ; 2. Of Egypt, Syria, the Cimmerian 
Bosphorus, Thrace, Ac. Ao, from the era of 
AWhti<W the Great down to that of Christ ; 
4. Of dynasties Which flourished subsequently 
to the latter era ; including some kings of 
Thrace, Bosphorus, and Parthia, with those of 
Comagene, Edessa, Judaea ; to which may be 
added some lines of Bomanised monarch*, as 
those of Mauritania. The most beautiful 
monarchic series are those'of the Seleucida in 
Syria, and of the Ptolemies in Egypt. The 
unit of the Grecian silver coinage, m point of 
value, may be considered as the drachma, which 
is of a size between our sixpence and shilling ; 
the smallest silver coin is the dichalcos, only ^th 
of the drachma ; the largest, the tetradrachma, 
containing four drachma. The commonest 
gold coin is the didrachma, weighing two silver 
drachma, and in value 20s. or 15s. sterling. 
Grecian oopper coins, are generally small. 

The Bom an coinage differs from the Grecian 
in many respects ; the greater size of the copper 
coins in early times, and their superior work- 
manship in later, the prevailing simplicity 
of devices, Ac., form characteristic marks of 
difference. In the first period of the republic 
they were cast The consular oopper coins 
have separate symbols for the pieces, according 
to their retp^ctive value ; as the head of Janus 
for the as, Jupiter for the semis, &c. The as 
also bore the imprest 1, to denote its quality 
of unity as a measure of value. The name 
family coins, applied to many coins of the 
republic, arose mm the custom of inserting 
the name «f some distinguished family in the 
field of the coins. A silver coinage was first 
introduced into Borne 226 b. o. The oldest coin 
was the denarius, equivalent to ten asses : the 
nastiest of these have the head of Janus, for 
which that of Borne was afterwards substituted 
on the obverse, with a variety of symbols on 
tbaievuM. The coinage of gold was intro- 
duced Into Boms sixty years after that of 
stivra: the piece® were— the scmpulnm, one- 
timed of the denarius in weight; a coin weigh- 
ing two-thirds; sad another weighing a whole 
denarius. Afterwards the chief gold coin was 
the aortas (twice the weight of the denarius). 
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The imperial Homan coins form by fbr the 
most complete and varied series which we 
possess of ancient or modern times. The 
symbols on the reverse have been arranged 
under four heads: as relating- to religion; War, 
games, and the- embellishments of the city, 
under the numerous subdivisions of these 
subjects. The obverses contain the portraits 
of emperors and empresses. The characters 
on the reverses of the coins are, generally 
speaking, explanatory of the type; expressing 
in a few brief words the history of some 
occurrence immediately after which the coin 
was struck, Ac. The legends on the obverse 
mostly contain titles annexed to the imperial 
dignity, often expressed in abbreviations pro- 
ductive of not a nttle obscurity. 

Not less than three hundred portraits are 
preserved in the series of Boman imperial coins. 
The term medallion is applied to those pro- 
ductions of the Boman or provincial Hunts 
which, in gold, exceed the size of the aureus ; 
in silver, of the denarius; in copper, of the 
largest copper coin of ascertained value. It 
is doubtful whether they were intended for 
circulation as coins, or struck, like medals 
among ourselves, as commemorative tokens. 

Modern coins present so wide a variety as 
to render it impossible to include any classifi- 
cation of them within the limits of the present 
notice. In Britain, Homan coins were current 
until the arrival of the Saxons : we have the 
coins of five out of the seven kingdoms of 
the heptarchy ; among them some smell copper 
coins, the only specimens of that metal corned 
before the reign of Elizabeth. Coins struck 
prior to the reign of Charles II. had their 
devices impressed by the blows of a hammer. 
The system of lettering on the edges, which 
was succeeded by graining, was devised in 
order to obviate the fraudulent practice of 
clipping and filing the current coin. 

VnmmnlitM. An extinct genus of fora- 
miniferous Acrites, of a thin lenticular shape, 
divided internally into small chambers. These 
occur so abundantly in some parts of the chalk 
formation, that the name of nummulitic lime- 
stone is given to the strata so characterised. 

g smauHtl o Vermattoa. A very re- 
markable series of limestones, often of great 
thickness, containing a peculiar fossil, the Num- 
kulttb, in incredible abundance, belonging to 
the middle division of the lower tertiaries, and 
ranging more widely than any known tertiary 
rock. They reach from China by the Himalayan 
Mountains to the mouths of the Indna, thence 
by Persia to the Mediterranean, entering large- 
ly into the Carpathian and Alpine mountain 
masses, extending through the fiknxth of France 
to the Pyrenees, and thence across to the south 
of Spain and the north of Africa. In the Alps 
tin nummulitic beds are railed Fltboh (which 
seej. As a single group of deposits charac- 
terised uniformly by the same fossils, the num- 
mulitic formation is certainly the most widely 
spread of all the tertiaries ; and although not 
represented in England in precisely the sarao 
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form as elsewhere, the foraminiferous fossils of Wnplur (Arab, noufar). One of the Wator- 

the London day are doubtless of the same lilies of our streams and rivers. N. lutea is 
date. ; the Yellow Water-lily, whose broad orbicular 

So widely distributed are these deposits, that leaves float on the surface of the water, the 
they extend over an area measuring no less yellow blossoms with a perfume of brandy 
than twenty-five degrees of latitude and 100 (hence called brandy-bottles) rising here and 
degrees of longitude in extent. In Western , there between them. The seeds contain a 
Thibet they have been found 16,500 feet above good deal of starch, and are sometimes used 
the level of the sea. In China they are met as food. 

with, and they are known throughout Eastern Vunery. In Gardening, a plot of ground, 
Bengal. or an entire garden, set apart for the propaga- 

Brunefo (ItaL from Lat. nun tins, a • met tion of plants, more particularly trees and shrubs. 
senger). An envoy of»the pope to the court of The situation ought to be open and airy, and 
an emperor or king to negotiate ecclesiastical the soil of an average quality, neither too 
affairs. [Legate.] Before the council of heavy nor too light, so as to be adapted to the 
Trent the papal nuncios acted as judges in majority of plants. In a complete nursery 
the first instance of matters which lay within there ought, also to be shady borders for plants 
ecclesiastical jurisdiction ; but since that time requiring shade, and beds or compartments of 
they hare formed a land of court of appeal from peat soil, or other peculiar soils, for such plants 
the decisions of the respective bishops. This as are not readily propagated and g row n in 
jurisdiction, however, holds good only in those ordinary soils. Where tender plants are props 
countries which still hold themselves subject gated, or where hardy plants are to be raised 
to the decretals and discipline of the council of from seeds or struck ftom cuttings which are 
Trent ; for in other kingdoms and states, such not easily germinated or rooted in the open 
as France, Austria, &c., which, though Roman ground and in the ordinary manner, hot-beds. 
Catholic, hold themselves independent of the frames, and hand-glasses are also requisite. 
Roman pontiff in matters of discipline, the Every private garden of any extent requires 
papal nuncio hag no jurisdiction whatever, and a nursery to raise and bring forward young 
is invested merely 'with a diplomatic character, plants as a reserve for supplying failures by 
like the ambassadors of any secular power, disease or accident in the general garden ; and 
In 1863 the court of Rome had, nominally, in every country where private gardens or 
twelve nuncios in different countries; but plantations of trees are frequent, public or 
several of those were attached to the small commercial nurseries are formed by persons 
Italian courts, abolished by the union of who adopt nursery gardening as a business. 
Italy. JTnsslerlte. A phosphate of lead and lime 

STunoupattve Will (Lat. nuncupo, 1 with chloride of lead, occurring in obtuse 
name). In Law, a will orally delivered by the rhombohedrons of a yellowish, greenish, or 
testator. By English law, however, all wills greyish colour, with a faint waxy lustre, at 
must, as a general rule, be in writing, and Nussifcre, in the department of the Bh6ne, in 
executed with certain prescribed formalities; France. 

but an exception prevails in some cases and JTut (Lat. nux). In Botany, a hard inde- 
for some purposes in favour of soldiers on an hiscent pericarp usually containing only one 
actual military expedition and of seamen at seed. The won! nut is also applied in popular 
[Will.] language to the fruit or kernel of the seed of 

(Lat). The market-days or various plants, some of the more important 
fairs at Rome were so called, bocause they instances being those of Moringa ptcrygo- 
recurred every ninth day. On this day the sperm a, the Ben-nut ; of Caryocar nuciferum , 
people from the country and the neighbouring the Butter-nut ; of Anacardium occidental e, 
towns flocked to Rome with the produce of the Cashew-nut ; of Castanea icsca, the Chest- 
their farms or industry. On that day, also, all nut; of Cola acuminata , the Kola-nut; of 
public proclamations were made, causes heard, Arachis hypogxa, the Ground-nut; of Corns 
witnesses cited, and judgments given. The nucifcra, the Cocoa-nut; of Phytdrphas macro- 
nundinal were f tries or dies nrfasti for the carpa, the Ivory-nut ; of Semicarpus Anacar- 
populus or patricians, while for the plebs they dium, the Marking-nut ; of Cui'cas purgans , 
were dies fasti ; but it is said that this dis- the Physic-nut ; of Strychnos nux vomica , the 
tinction wus removed by the Lex Hortensia. Poison-nut ; of Iscytkis Zabucajo t the Sapucaia- 
STnas (ItaL nonna). Femnlo devotees nut, and various others, 
among the Roman Catholics, who, like the The name is also commonly applied to the 
monks of the other sox, seclude themselves in fruit of different species of or hazel, 

religious communities. The kernels of these have a mild farinaceous 

Among nuns, as among monks, there are oily taste, agreeable to most palates. A kind 
various orders ; so mo devoting themselves en- of chocolate lias been prepared from them, and 
tirely to contemplation and spiritual exercises, they have sometimes been made into bread. Tho 
but many others to the more active duties expressed oil of hazel nuts is little inferior to 
of private and public charity. [Movachisw ; that of almonds. Besides those raised at home. 
Orders, Rki.iokws ; six* also the several orders . nuts are imported from different parts of France, 
of nuns under their respective heads.] I Portugal, and Spain, but elm-tty from the latter. 
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The Spanish nuts in highest estimation! though by the moon, arid follows exactly the period o f 
•old by the name of Barcelona nuts, are not the moon's nodes. 

•Upped thenee, hot from Tarragona, whence The nranographical effect of the nutation 
the annual average export is estimated at from is to produce a periodical fluctuation of the 
25,000 to 30,000 hags, 4 to the ton. apparent obliquity of the ecliptic, and of the 

Vat efa lw ew. In Architecture, a piece velocity of the retrogression of the equinoctial 
of wood, iron, or other metal pierced cylindri- points. In fact, the circle which the pole of 
oallj, wherein is cut a spiral groove, adapted the equator would describe by virtue -of pre- t 
to an external cylindrical spiral cut in relief in cession is by nutation changed into a wavy * 
a bolt. Its use is to screw two bodies together, line. Hence arises the distinction between 
a head being placed on one end of the bolt to apparent and mean right ascension and decli- 
eounteract toe action of the .nut, and to keep nation ; the former being given by direct obser- 
the bodies to be connected in contact. Two vation, and the latter being the results obtained 
bodies are thus held together by compression, when the observed places of objects have been 
the bolt between the head and the nut acting cleared of the periodical fluctuations arising 
as a tie. from nutation. Formula and tables, for the 

Vatation (Lat, nutatio, a nodding). In reduction of observations to a common epoch. 
Astronomy, the name given to a small gyratory are given in all Works on practical astronomy, 
movement of the earth's axis, in virtue of which, The discovery of the nutation of the terrestrial 
if it subsisted alone without the precession of axis belongs to Bradley, and was a consequence 
the equinoxes, the pole of the equator would of his other great discovery, the aberration of 
describe among the stars, in a period of about light. 

nineteen years, a small ellipse, having its longer STateraoker. A rare British bird of the 
axis equal to 18*6", and its shorter one to 13-74" ; order, Pica, belonging to the genus Nucifraga, 
the longer being directed to the pole of the and termed caryocatactes (Gr. icapvoicarr&icrris), 
ecliptic. from its habit of cracking the Bhells of nuts 

In order to understand the nature of this to obtain the kernel. It is of the size of a 
phenomenon, it is necessary to consider it in jackdaw, but with longer tail. It is not to be 
connection with that of precession, as both de- confounded with the nuthatch, 
pend on the same physical cause, and form, Vatkatck. The name of a shy and Boli- 
ns fact, essential constituent parts of one and tary bird of the genus Sixta (8. europaa). It 
the same great phenomenon. The action of frequents woods, and feeds chiefly on insects ; 
the sun and moon on the protuberant masB but it also eats the kernel of the hazel nut, which 
about the earth’s equator tends constantly to it cracks by fixing it in a chink, and striking it 
draw the plane of the equator towards that of from above with all its force. The nuthatch 
the eoliptic, or to diminish the angle between lays her eggs in holes of trees, and hisses 
them. In consequence of the earth's rapid like a snake when disturbed, 
rotation about its axis, the inclination of the two Yntmeg. The fruit of the Myristica mos- 

planes is not permanently altered, but a motion chata (officinalis), a beautiful tree of the Mytis- 
is communicated to the plane -ef the equator, of ticaeea , which grows in the Molucca islands, 
such a kind that its axis revolves with a slow All the parts of this tree are very aromatic ; but 
conical motion about the axis of the ecliptic ; only those portions of the fruit called mace and 
or, which is the same thing, the pole of the nutmeg are sent into the market The entire 
equator describes a circle in the heavens about fruit is a species of drupe, of an ovoid form, of 
the pole of the ecliptic as a centre, keeping the size or a peach, and furrowed longitudi- 
constantly at the same mean distance of about nally. The nutmeg is the innermost kernel or 
23° 28' from it Tke direction of this motion seed, contained in a thin shell which is sur- 
is from east to west, and its velocity amounts ronnded by the mace ; and thia again is en- 
only to 50* l" s annually, so that the whole circle closed in a tough fleshy skin, which opening at 
requires for its description a period of 25,868 the tip separates into two valves. The nut- 
years. meg tree yields three crops annually : one in 

As the effect of the sun or moon in giving the April, which is the best; one in August, and 
earth a motion about its centre of gravity varies one in December. 

with the distance of the attracting body from Good nutmegs should be dense, and feel 
the plane of the equator, it is evident that, the heavy in the hand. When they have been 
effect of the sun is greatest at the solstices, and perforated by worms, they feel light; and 
is reduced to nothing at the equinoxes. On though the holes have been fraudulently stop- 
tins account, the obliquity of the ecliptic is ped, the unsound ones may be easily detected 
subject to a small semi-annual variation, de- by this criterion. 

pending on the sun alone. This is called the Nutmegs afford two oily products. 1. Butter 
solar nutation . Its existence is, however,’ only of nutmeg, vulgarly called oil of mace, is ob- 
a deduction from the theory of attraction ; for tained in the Moluccas, by expression, from the 
its amount, which is less than half a second, is fresh nutmegs, to the amount of 60 per cent, 
too small to be sensible to observation. The of their weight. It is a reddish-yellow butter- 
result produced by the combined action of the like substance, interspersed with light and dark 
sun and moon is called the luni-solar nutation ; streaks, and possesses the agreeable smell and 
though the sensible part of it is produced only taste of the nutmeg from the presence of a 
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volatile oiL It consists of two lists ; one reddish 
and soft, soluble in oold alcohol; another white 
and solid, soluble in hot alcohol. 2. The vola- 
tile oil known a a oil of mace i, deposits a stear- 
optene which has been called myristidn. 

Vatria (Span.). This name for the Myo~ 
potamus Bonariensis (Commerson), the Coy pit 
of Molina, and the Quoiya of D’Azara, is 
derived most probably from some supposed 
similarity of the coypu, in appearance and 
habits, to the otter, the Spanish name for which 
is nutria. 

Like the beaver, the coypd is furnished with 
two kinds of fur; viz. the long ruddy hair, 
which gives the tone of colour, and the brownish 
ash-coloured fur at its base, which, like the 
down of the .beaver, is of much importance 
in hat-making, and the cause of the animal's 
commercial value. 

The habits of the coypu are much like those 
of most of the other aquatic Rodent animals. 
Its principal food, in a state of nature, is vege- 
table. It affects the neighbourhood of water, 
swims perfectly well, and burrows in the 
ground. The female brings forth from five to 
seven at a time; and the young always ac- 
company her. The coypu is easily domesti- 
cated, and its manners in captivity are very 
mild. (Martin, Proceedings of the Zoological 
Socitty , 1835.) 

Nutria fur, largely used in the hat manu- 
facture, has become, within the last fifteen 
or twenty years, an article of very considerable 
commercial importance. The imports fluctuate 
considerably, as. many as 600,000 skins having 
been sometimes imported annually from Buenos 
Ayres and Chili ; but the wars between these 
stAtes have reduced the exports to about 3,000 
skins. 

.STutrltlon. The ultimate aud proximate 
components of the food of animals, and the 
processes by which it is elaborated in the 
vegetable world, are subjects which have been 
elsewhere adverted to [Digestion ; Food] : it 
only remains to notice a few of the leading 
points bearing upon the physiology of animal 
nutrition. It is the business of the vegetable 
creation to absorb certain substances from the 
soil and from the atmosphere, and to convert 
them into parts of themselves. These sub- 
stances arc the media by which inorganic 
compounds , as they are usually termed, are 
changed into organic products] and it is through 
their functions, and in their structures, that 
the water, carbonic acid, and ammonia, of the 
atmosphere, together with various substances 
derived from the soil, are converted into the in- 
numerable products of the vegetable world. Of 
these products, such only us are essential parts 
of the food of animals need be mentioned here ; 
gum, starch, sugar, and fat, for instance, on the 
ono hand, and on the other several albuminoids 
or uzotised substances. But besides theso, there 
are required, for the building up of the frame of 
the herbivorous or grazing animals, many other 
substances, which pass from the soil into the 
plant, and through the plant into the animal ; 
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such a* various earthy and saline products 
(compounds containing metals and metalloids) 
essential to animal growth: so that if we look 
at the composition of the food of animals, in 
reference to its ultimate elements, we find that 
the carbon, hydrogen, oxygen, and nitrogen, the 
sulphur, phosphorus, and chlorine, the lime, 
soaa, potash, dec., which in the form of water, 
carbonic acid, ammonia, and certain Chlorides, 
phosphates, and sulphates, are taken from the 
air and from the soil, are elaborated, by pro- 
cesses infinitely beyond our comprehension, into 
the proximate components of the vegetable ; and 
that among these proximate components, thus 
elaborated, all the essential materials necessary 
to the growth and sustenance of animals are to 
be found. The functions of plants; therefore, 
include the formation of a variety of compli- 
’ cated products out of the comparatively simple 
materials derived from the air which sur- 
rounds them, and from the soil in which they 
are planted. [Botant.] The functions of 
animals, on the other hand, tend to diame- 
trically opposite effects. Their food is, either 
directly or indirectly, of vegetable origin, con- 
sisting exclusively, as far as graminivorous 
tribes are concerned, of the complex produce 
of plants ; and their functions tend to the pro- 
gressive and ultimate resolution of these pro- 
ducts into water, carbonic acid, and ammonia, 
and the other comparatively simple or binary 
arrangements which we set out with as the food 
of plants ; and a plant can no more live upon 
the complex combinations which Are required 
for the support of animal life, than an ani- 
mal can live upon the simple binary combi- 
nations essential to vegetable life. These won- 
derful transmutations of inoiganic into organic 
products through the instrumentality of vege- 
tables, and of organic into inorganic products 
through the instrumentality of animals, must 
always be borne in mind, in reference to all 
the phenomena connected with the nutrition of 
vegetables and animals, and with all that belongs 
to the influence of soil and climate, and of food 
and diet, and as lying at the foundation of all 
agricultural and sanitary improvements. 

Chemical physiologists have taught us that 
the food of animals may be regarded as in- 
cluding two distinct series of proximate prin- 
ciples; namely, those which do not contain 
nitrogen, and consist of carbon, hydrogen, and 
oxygen, and which appear to be chiefly con- 
cerned in maintaining animal heat, by a species 
of slow combustion terminating in the pro- 
duction of carbonic acid and water, which are 
thrown off by the lungs, and are therefore 
termed aliments of respiration ; and those which 
do contain nitrogen, and which, consisting of 
carbon, hydrogen, oxygen, and nitrogen, with 
sulphur and phosphorus, are employed in the 
formation of the principal organs of the body, 
and which havo therefore been called plastic 
eUmcnts of nutrition . The former include starch, 
gum, sugar, and fat ; the latter are the nitro- 
goniferuus products of vegetation (such as 
gluten, leguiiiine, and albumen), and their 
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congeners, the flesh and blood of animals. With 
both of these, but more especially with the 
latter, are associated what have been called the 
inorganic elements of food, namely the saline 
and earthy matters. The importance of these 
distinctions will be more evident when they are 
considered in reference to the animal functions, 
which, although essentially the same in the 
carnivorous and graminivorous tribes, may be 
most conveniently described in reference to the 
less complicated machinery of the former ; for 
we are here, of course, obliged to limit ourselves 
to the higher orders of animals, to the exclusion 
of the infinite variety of phases which the 
process of nutrition assumes in the infinitely 
varied grades of the animal world. 

In respect to ourselves, the first operation 
which the food undergoes is that of masti- 
cation, and mixture with saliva; it is then 
propelled through the oesophagus into the 
stomach, where digestion , ns it is called, may 
be said properly to commence. The food 
is here gradually brought into the state of a 
comparatively uniform pulpy mass called chi/ me, 
and becomes mixed with the gastric juice, which 
acts upon and modifies the nitrogeniferous or 
azotised aliments (plastic aliments), but does 
not materially affect the non-azotised or amy- 
laceous, saccharine, and oleaginous food (re- 
spiratory aliments). The gastric juice, in con- 
sequence of the peculiar action of the pepsine, 
and of the acid which it contains, softens and 
ultimately dissolves the albuminous and fleshy 
parts of the food. The modified contents, of 
the stomach are then propelled into the small 
intestines, where they meet with the pancreatic 
juice, the action of which is principally upon 
the oleaginous and amylaceous ingredients of 
the food; it forms a perfect and uniform 
emulsion with the former, and converts the 
latter into sugar. In the duodenum, the 
chyme also becomes mixed with the bile 
which is secreted by the liver, and which, 
after having remained some time in the gall- 
bladder, enters the duodenum by the cliolcdic 
duct. [Ciioledociius.] What the exact action of 
the bile ishas not been satisfactorily ascertained, 
but it is necessary to the formation of perfect 
chyme, and probably plays some important 
part in the separation of the excrementitious 
from the absorbable and nutritive part of the 
food. The chyme, thus perfected by the joint 
action of the gastric, pancreatic, and hepatic 
secretions, is now separated into chyle (which 
is absorbed by the lacteal*, and ultimately con- 
voyed into the venous blood, to which it re- 
stores the various principles which it had lost 
in the courso of its circulation), and into an 
unabsorbed residue, which, together with such 
other matters as may have resisted the action of 
the digestive process, is transferred to the large 
intestines, and ultimately voided in the form of 
excrement. 

The respective attributes of the vegetable 
and animal creations which have been above 
adverted to, havo been contrasted as follows by 
Dumas and Cuhours : — 
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Vegetables 
Azotised sub- 
stances. 
Fatty matters. 
Starch, gum, 
sugar. 

Decompose Carbonic add. 
Water. 
Ammonia. 
Evolve Oxygen. 

Constitute an appara- 
tus of reduction ; are sta- 
tionary. 


Consume Azotised sub- 


Fatty matters. 
Starch, gum, 
sugar. 

Carbonic add. 
Water. 
Ammonia. 
•Absorb Oxygen. 

Constitute an appara- 
tus of oxtdisement: are 
locomotive . 


XJuttalllte. A variety of Scapolite, named 
after Mr. Nuttall, by whom specimens of the 
mineral were first brought to this country. It 
occurs in white rectangular prisms, which are 
yellowish in some parts and in others bluish 
or green, at Bolton and Boxboro.ugh in Massa- 
chusetts, in coarse granular limestone, with 
Epidote and Titanium ore ; also in Lewis 
county, New York. 

Vue (Lat. a nut). A kind of fruit, hard, 
dry, not splitting, and containing only one 
seed. The term is also extended by some 
writers to any similar fruit, whether it con- 
tains one cell or more than one. [Nut.] 

Wux Vomica (Lat.). The fruit of Str?/ch- 
nos nux vomica , a shrub growing in the East 
Indies. It contains the alkaloids strychnia and 
brucia, and is a virulent poison. [Sthychnos ; 
Strychnia.] 

XTyctaglnaoeee (Nyctago, - an old syno- 
nym of one of the genera). An order of 
JVlonochlamyds belonging to the Chenopodal 
alliance, containing a small number of plants 
natives of warm countries, few of them of any 
importance or beauty save Mirabilis , the well- 
known Marvel of Peru, a very showy plant, 
the flowers being very fragrant in the evening, 
and a general favourite in the mixed flower 
garden. 

Iffyctalops (Gr. vvktJl\u$). One who sees 
distinctly only in twilight, or the dusk of 
evening. [Hemeralopia ; Night Blindness.] 

Wylghau. The name for one of the largest 
species of antelopes (Portax Tragocamdits ), 
which attains the height of four feet at the 
shoulder. It has been frequently introduced 
into our menageries. The horns are about 
seven inches long, small, round, and black ; the 
pastern joints arc marked in front with one 
white spot, and in the rear with two conspi- 
cuous ones of the same colour, which contrast 
strongly with the dark brown of the sur- 
rounding parts and the slaty blue of the rest 
of the body. It has often bred in confinement, 
where its vicious and uncertain temper renders 
it very intractable. 

Nymph (Gr. vvfiipT}, a nymph). The Mo- 
tabolian insects arc so called when in the 
i second stage of their metamorphosis, espe- 
cially when they possess the power of looo- 
1 motion. [Pupa.] 

STympbs (Or. vvn<pai). In Greek Mytho- 
logy, female beings who peopled all the re- 
gions of earth and water. They may bo 
divided into two classes, the one represent- 
ing powers of nature, the other personifying 
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tribes, races, cities, Ac. Among the former, K Lotus, which haa white flowers, is the While 
the Naiads inhabited the streams, the Oreads Lotus of the Nile. 

the mountains, the Dryads the woods, the Vympbwaoen (Nympha&a, one of the 
Hamadryads trees, with which they were born genera). In Botany, a natural order of plants, 
and died. The Oceanides were nymphs of the containing the Water-lilies of various parts of 
ocean ; the Potamei'des inhabited the rivers ; the world; they are polypetalous, polyandrous 
the Napsese dwelt in forests, Ac. Their number Exogens, with the sides di the cells of the fruit 
was almost infinite, and they were represented covered with numerous seeds. Their stems 
generally in the form of beautiful maidens. burrow into the mud of the places where 
Wymphaoea. In Zoology, a name given they grow, and have slightly astringent narco- 
by Lamarck to a family of Bivalves. tic properties. The species are most valued for 

Vymplusa. The Water-lily genus, repre- the beauty of their flowers, which, in Victoria 
sented in our native Flora by N. alba , one of regia, are among the largest in nature, mea- 
the most lovely of aquatic plants, known by suring as much as four feet in circumference. . 
its almost circular floating leaves, and white Vymplialis. A genus of diurnal Lepido- 
rosette-shaped flowers rising amongst them just pterous insects, now the type of a family, 
above the water. In this genus the ovary is Vyxnplklpara (Gr. kiWu, « nymph ; Lat, 
embedded in the receptacle, and internally pario, I produce). A hybrid name applied by 
divided into numerous many-seeded compart- Reaumur to a family of Dipterous insects, and 
moots. There are many exotic species, vary- changed by Latreille into Pupipara. 
ing in character and in the colour of their Vjstasmos (Gr. ywrraryttis). A winking 
flowers, which is either white, red, or blue, of the eyes, as observed in a drowsy person. 


O 

O. A fetter of the vowel series, which, if the timber of the oak may be regarded as 
arranged according to the nature of the sound, superior to every other. 

occupies a position between a and u. It is A fine Oak is one of the most picturesque of 
susceptible of numerous interchanges. The trees : it conveys to the mind associations of 
Greeks had two forms of this letter, o (omi- strength and duration which are very imprea- 
cron, or little o), and « {omega, or large o ) ; sive. The oak stands up against the blast, and 
the former of which was equivalent to the does not take, like other trees, a twisted form 
short, and the latter to the long pronuncia- from the action of the winds. Except the 
tion of this letter in other countries. Among cedar of Lebanon, no tree is so remarkable for 
the Irish, the letter O prefixed to a name the stoutness of its limbs ; they do not exactly 
is equivalent to Fite in England and Mac in spring from the trunk, but divide from it ; and 
Scotland, indicating eon . thus it is sometimes difficult to know which is 

O. In Music, the O, or circle, is a note stem and which is branch. The twisting of 
which we call a semibreve, the French a rand, the branches of the oak, too, adds greatly to 
and the Italians drcolo. its beauty ; and the horizontal direction of its 

Oak (Ger. eiche). The general name of a boughs, spreading over a large surface, corn- 
well-known hard-wooded forest tree, much cul- pletes the idea of its sovereignty over all the 
tivated for the purposes of timber, particularly trees of the forest. 

in shipbuilding, and in other cases when much The oak is raised from acorns, sown either 
exposure to the weather is necessary. There Where the oak is to stand, or in a nursery 
are several varieties of this valuable tree (Qucr- whence the young trees are transplanted. 
cue Rebar) ; but the common English Oak, The colour of oak wood is a fine brown, and 
dteiiwMMihfd u Quercus pedunculate, claims is familiar to eveiy one : it is of different 
proeelenes of every other. The oak timber shades; that inclined to red is an inferior 
imported from America is very inferior to that kind of wood. The larger transverse septa arc 
of this country: the oak from the central in general very distinct; producing beautiful 
parts of Europe is also inferior, especially in figures when cut obliquely. Where the septa 
c om p act ness and resistance of cleavage. The are email, and not very distinct, the wood is 
knotty oak of England, the * unwedgeable and much the strongest The texture is alternately 
gnarled oak/ as Shakspeare calls it, when cut compact and porous *, the compact part of tlio 
down at a proper age (from fifty to seventy annual ring being of the darkest colour, and 
years), is the best timber known. Some kinds in irregular dots, surrounded by oin*b puree, 
are harder, some more difficult to rend, and producing beautiful dark veins in some kinds, 
some less capable of being broken across ; but particularly in pollard oaks. Oak timber has 
none possesses all the three qualities in so a peculiar odour, and the taste is slightly 
great or in such equal proportions ; and thus, astringent. It contains tannic and gallic acid, 
for at once supporting a weight, resisting a and is blackened by contact with iron. The 
strain, and not splintering by a cannon shot, young wood of English oak is very tough, 
6113 
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often cross-grained, and difficult to work. 
Foreign wood, and that of old trees, is more 
brittle and workable. Oak warps and twists 
much in drying; and shrinks in seasoning. 

Oak of good quality is perhaps more durable 
than any other wood that attains a like size. 
Vitruvius says it is df eternal duration when 
driven into the earth : it is extremely durable 
in water ; and in a dry state it has been known 
to last 1,000 years. The more compact it is, 
and the smaller the pores are, the longer it 
will last; but the open, porous, and foxy- 
coloured oak, which grows m Lincolnshire and 
somo other places, is not nearly so durable. 

The sessile-fruited Oak ( Quercua sesailiflora ), 
often included with Quercua pedunculata under 
the name of Quercua Robur , is pretty abun- 
dant in several parts of England, particularly 
in the north. The wood of this oak is said by 
Tredgold to be darker, heavier, harder, and 
more elastic than the common oak ; tough, and 
difficult to work; and very subject to warp 
and split in seasoning. Mr. Tredgold seems 
disposed to regard this as superior to the 
common oak for shipbuilding ; but other high 
authorities are opposed to him on this point. 
A well-informed writer m the Quarterly Review, 
indeed, -remarks that Quercua Robur affords a 
close-grained, firm, solid timber, rarely subject 
to rot; while that of the’ Quercua 8CssiliJlora is 
more loose and sappy, very liable to rot, and 
not half so durable. It may thus be discri- 
minated from the true old English oak : The 
acorn stalks of the Robur are long , and its 
leaves abort ; whereas the aesailiflora has the 
acorn stalks short, and the leaves long: the 
acorns of the former grow singly, or seldom 
two on the same footstalk ; those of the latter 
industers of two or three close to the stem of 
the branch. We believe that those Russian ships 
of the Baltic which are not of larch or fir are 
built of this species of oak ; but if this were not 
the case, their exposure on the stocks, without 
cover, to the heat of summer (which, though 
short, is excessive), and the rifts and chinks 
which are filled up with ice and snow in the 
long winter, are enough to destroy the stoutest 
oak, and sufficiently account for their short 
duration. On the whole, it may be con- 
cluded that the durability of oak timber de- 
pends more on the nature of the soil, and on 
the rapidity or slowness of growth, than on the 
particular variety of which it is the produce. 

Oak Apple. A species of gall-nut pro- 
duced upon oak trees : it is usually spheroidal, 
and from one to two inches in diameter: its 
texture is spongy, and it is sometimes em- 
ployed as a substitute for nut-gall in dyeing. 

Oak l ea t he r . A kind of fungus-spawn, 
found in old oaks, having; when removed, some- 
what the appearance of white kid leather. It 
is sometimes used for spreading plasters on. 

Oakssa The fibres of old hempen rope : 
it is used on shipboard in caulking seams 
Ac. in combination with pitch. 

OsuwiB In Ancient Mythology, a Baby- 
lonian divinity, identified by some with the 
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god Dagon, like whom he had with' a human 
head the body of a fish. But the myth that 
this monstrous being converted with men by 
day, and plunged into the aea by night, 
suggests a parallel with that of Proteus. In 
his universal instructions, which embrace the 
principles of all science, he is the counterpart 
of the Chinese Fohi and the Egyptian Thoth, 
or Hermes Trismegiatus. 

Oar (Norse or, Esthon. air. The root of 
this word is ab, to plough. Thus Shakspeare 
speaks of earing [i.e. ploughing] the sea with 
keels. The root is found in the Greek hp6*, to 
plough, and ipeccw, to row, iporpov, a plough, 
iperpds, Lat. remus, an oar). In Nautical 
Affairs, a long piece of timber, flat at one end, 
and round or square at the other, by which a 
boat, barge, or galley, Ac. is propelled through 
the water. The flat part dipped into the water 
is called the blade ; the other end is the loom, 
which terminates in the handle. The fulcrum 
of the oar is the water, at the point of the 
blade, into which it is dipped, and tne resistance 
offered by the weight of the boat is applied at 
the gunwale, where the oar is supported by 
means of the rowlock. The power is the rower’s 
strength acting on the handle and within the 
boat.- The oar is consequently a lever of the 
second class. 

Oar— weed. The large form of Laminaria 
digitata. 

Oasis (derived from the Coptic ouah, Arab, 
w&h). The name given to those fertile spots, 
watered by springs and covered with verdure, 
which are scattered about the great sandy 
deserts of Africa. The most noted are situated 
in the Libyan desert. The oases of Egypt are 
nothing more than valleys or depressions of the 
plain which forms the table-land of Eastern 
Africa. They resemble, in many rej^ects, a 
portion of the valley of Egypt, being sur- 
rounded by steep dim of limestone at some 
distance from this cultivated land, varying in 
height in the different oases, those rising from 
the southern oases being the highest, and 
all of t them being intersected by patches of 
desert' They owe their origin doubtless to the 
springs with which they abound, the decay of 
the vegetation thence arising having produced 
the soil with which they are now covered. 
Their fertility has been celebrated; but the 
eulogiums of travellers on their beauty axe in 
a great measure to be ascribed to the contrast 
with the deserts by which they are surrounded. 
It may appear strange that they should h AvA 
been selected as places of banishment ; but 
that such was the case, at least under the 
Romans, is certain. A law of the Digest, lib. 
xlviii. tit 29, refers to this practice ; and it 
baa been supposed that the poet Juvenal was 
one of those who suffered a temporary banish- 
ment {relegatio) to the oas e s, though the 
evidence of this is by no iqeens deer. (Bio- 
graphie UmveraeUe, art * Juvenal.*) The larger 
oases have some fine ruins, the boat celebrated 
of which is the temple of Axuow, at Shrah. 
[Desist.} 
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Out (Butch aat, a kiln ). The term applied 
to a kiln for drying hope, heated by a store 
with flues. 

Oast Sousa. [Hop Oast.] 

Oat (A. -Sax. ata, akin to set, food y The 
common name of one of the corn-producing 
grasses commonly cultivated in temperate 
climates. [A vena.] The seeds of one species 
of Oat, A. sterilis , have remarkably long 
hygroscopic awns, by means of which, they 
more forwards, as the awns become expanded 
or contracted by the influence of drought or 
moisture. They are hence called animal oats. 

The Common Oat is Avtna sativa , of which 
many varieties are grow n . The grain is used 
for feeding horses; and when ground into a 
coarse meal, forms a considerable proportion of 
the food of labouring men in Scotland, Ireland, 
and the north of England. The grain coarsely 
broken after the removal of the husk forms 
grits, an article extensively used in making 
gruel or invalids* food ; and the chaff is made 
into beds by the poor, and forms a good and 
wholesome substitute for feathers, and one 
which is readily renewed. 

Oath (A. -Sax. ath). An oath is defined by 
Paley * the calling on God to witness, i. e. take 
notice of what we say ; and invoking His 
vengeance, or renouncing His favour, if what 
we say be false, or if what we promise he not 
performed.* By tiro jurisprudence of nearly all 
known nations at has been admitted, is osa a bran 
or another, as the solemn test of truth in judi- 
cial proceedings. Hans, as a general rule, all 
evidence ia such proceedings must be given on 
oath by English law; and the having taken 
soda oath subject* the witness to the penalties 
of perjury if his testimony be false. As to the ex- 
ceptions to this rale, see Euduci; Witness. 

Oaths are still required by law on many 
occasions besides the giving evidence in judicial 
proceedings, and were formerly required still 
more frequently until the 6 & 6 Win. IV. 
c. 62, which substituted solemn declarations 
in a groat variety of cases, especially relating 
to the customs, excise, and post-office, and 
declared the making of such a declaration 
falsely to be a misdemeanour. Besides the 
Quakers and Moravians, several small sects of 
Christiana profess conscientious objections to 
oaths, grounded on the express language of the 
8criptures. The church of England, in com- 
mon with the Catholic church in all ages, and 
with most varieties of Christians, considers 

i 'udicial oaths lawful, and declares them so by 
ter thirty-ninth article. They have been held 
mischievous or unnecessary by some philo- 
sophical writers, especially BentJiam, in his 
Rationale rf Evidence. The only answer to 
his arguments appears to be, that however 
unreasonable the belief that the duty of truth 
is rendered more imperative by tho formality 
of an oath, still, while such a belief is pre- 
valent* or while the imagination of w itnesses 
in general is impressed by its solemnity, tho 
convenience of retaining the practice over* 
balances the disadvantages. 
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Oatmeal. The grain of the Oat braised or 
ground into a coarse meal. This meal, when 
stirred into boiling water with a little ■alt. 
until it becomes of a pasty consistence, forms 
porridge, which, eaten with milk or treacle, 
forms a palatable food for persons who take 
good exercise. When made into dough with 
water, and baked into cakes on an iron plate, it 
forms bannocks or oat-cakes, the use of which 
waff once almost universal in Scotland, the 
land of cakes. In Germany, coarse oatmeal, 
baked brown and than called habermehl , is 
used in broths and pottages, ss the semo- 
lina made from wheat is used in France and 
Italy. 

Obeordate (L&t. ob, inversely ; cordatua, 
heart-shaped). In Botany, a term applied to 
bodies which are inversely heart-shaped, Le. 
with the broad end forming the apex. 

Obeah. A name applied to certain super- 
stitious usages among tne negro tribes of the 
western part of Africa, an Obea-man or Obea- 
woman being one who practises Obi. Our 
knowledge of these superstitions is derived 
not from African travellers, but from observa- 
tion of negroes transplanted by the slave trade 
to the West Indies. The practitioners in the 
time of Bryan Edwards, who has described 
this sorcery in his History of the West Indies , 
were always persons born in Africa^ They 
were consulted in eases of sickness or other 
em er gency , and sold charms or spells. [Fa- 
vncEsv.] A considerable knowledge of the 
art of poisoning was part of their accomplish- 
ments. A law was passed in Jamaica expressly 
for the suppression of this practice, which has 
been said, nevertheless, to subsist to some ex- 
tent even in the present day. The system has 
assumed forms with which the history of witch- 
craft makes us familiar in almost all countries, 
one function of the Obea-women of the West 
Indies being to procure the death of a person 
whose waxen image is under their hands wast- 
ing away. But that the superstition is founded 
on the notion of a material connection between 
living beings or between living and inanimate 
things, Beems to be proved by the singular 
custom of the Couvade (practised not only 
among negroes, but in America, and in the 
Basque country), which compels the husband 
to take to his bed when tho wife bears a child, 
lest harm happening to him should extend to 
the infant also. (E. B. TVlor, 'Researches 
into the History of Mankind/ Edin . Rev. April 
1864, p. 388.) 

Obedlenee* Passive. In. Politics, this 
term signifies the unqualified obedience which, 
according to some political philosophers, is due 
from subjects to tho supremo power in the 
state. [Non-hjssistance.] 

Obelisk (Gr. i&eKUnot). A lofty quadran- 
gular monolithic column, diminishing upwards, 
with tho sides gently inclined, but not so as to 
terminate in an apex nt the top, the sides being 
sloped off so as to form a flatfish pyramidal 
figure, by which the whole is suits lily finished 
off and brought to a point, without the upper 
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pari being so contracted as to appear insig- 
nificant, Egypt was, property speaking; the 
land of obelisks; and they are probably to 
be reckoned among the most ancient monu- 
ments of that extraordinary people. It has 
been frequently asserted that obelisks were 
originally erected in honour of the sun, of 
which they were said to be symbolical, and that 
they served the purposes of a gnome or sun- 
dial; but the more common opinion is that Obe- 
lisks were nothing more than monumental struc- 
tures, soring as ornaments to the open squares 
in which they were generally built, or intended 
to celebrate some important event and to per- 
petuate its remembrance. They were usually 
adorned with hieroglyphics ; ana we learn from 
Diodorus and Strabo that the inscriptions with 
which they were charged declared the amount 
of gold and silver, the number of troops, and 
the quantity of ivory, perfumes, and com which 
all the countries subject to Egypt were required 
to furnish. The two largest obelisks were 
erected by Sesoetris in Heliopolis. They were 
formed of a single block of granite, and mea- 
sured 180 feet in height. When Egypt became 
a Roman province, Augustus removed these 
obelisks to his own capital; and this prac- 
tice found imitators both in some of his 


where it is sus p en d ed/ or where there is ar 
ungrammatical transition ; but a paragraph 
introduced where the sense is suspendsd is 
marked by tbs sign of a 

" OMm. In Hedueval Mythology, the] 
of the fairies. Wieland's besutifalpoem, t 
Weber’s romantic opera of this name, the 
Midsummer Niqkfs Dream, and innumerable 
other poems and tales of winch he is the hero, 
have made the name of Oberon so familiar, that 
it will be unnecessary to do more in this place 
than to state the origin of the foble. The 
name Oberon first appears in the did French 
fabUaux of Huon of Bordeaux ; it is identical 
with Aubeion, or Alberon, the first salable of 
which is nothing more than the old Herman 
word Alb, elf or fairy, which in the Betdrn - 
buck and other old German poems is expressed 
variously by Alberich or Alban. (Grimm's 
Deutsche Mytholoais , p. 286.) His wife's name 
was Titania, or Mab, whose powers have been 
so beautifully depicted in Romeo and Juhet . 

Obesity (Let. obesitas). This condition, to 
which the name of polysarkia (Gr. woAwepda) 
has been given, is brought about by the deposit 
of an excessive amount of fht in the areolar 
tissue or subcutaneous network of cells. This 


to the imperial throne, and, at a 
much later period, in many of the Roman 
pontiffe from the sixteenth century down to the 
present times. Of these obelisks, that of the 
Lateran, which is the largest now known, bring 
108 feet in height exehuive of the pedestal, 
and weighing 440 tons, was brought by Oau- 
stnntine from Heliopolis to Alexandria, — J 
thence by Constantins, b msew , to 

obelisk next in sue to that of 
placed originally jn the Vatican arena by 
Grivela, bat it now stands in the puna of St 
Peter’s; its satire height is 162 foe t, i n c l ud i n g 
the pedestal, foe. The obelisks most generally 
known, at least in name, are the Luxor 
(removed to Puis in 1838) and the two mono- 
liths called Cleopatra's Needles, of which one 
is standing and the other on the ground. Of 
these, the Lexer obelisk is 76 foot in height, 
while the Needle of Ofeopatra which still stands 
is about 63 foot in height, exclusive of the pe- 
destal, foe. (See the learned treatise of Zoega 
on Obelisks, and Sir G. Wilkinson's Egyptians, 
voL iii. passim, which contains some excellent 
ilhf*rrt*A*** of the different methods adopted 
by that people for removing their huge struc- 
tures from place to place.) 

Oubusk. In Printing, a dagger, marked 
thus t, used M a reference to notes in the 
margin or at the bottom of the page. 

ft It tins In Diplomatics, a mark so culled 
from its resemblance to a needle (Gr. bfrktt ) ; 
usually thus — or thus + in ancient MSS. It 
«W used by. Grigcn, in his Bexapla, to mark 
the passages where something is found in the 
Septuagmt which is not in the Hebrew. The 
common use of the line — in modern writing is 
to mask tbs {dace of a break in the sense, 
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excessive secretion of fatty matter is .alien the 
result of indolence, and excessive indulgence 
in farinaceous and saccharine foods and dunks. 
It would seem also that a tendency in obesity 
is hereditary in some eases; usd in —A not 
it remits in all probabatity fra 
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Many] 

e obesity; thus, a girl is 
spoken of in the fkSUmophiad TV— sections for 
1813, who at four years of age weighed 286 lbs. 
Bright, of Maldoo, and Darnel Lambert wore 
both extraordinary instances of obesity, and 
weighed respectively 726 lbs. and 769 lbe. 
Much has been written on the beet method of 
preventing and removing obeeity ; all, however, 
insist on the great principle of avoiding fari- 
naceous, oily, and saccharine ingests in every 
form; and when discretion is used, great ad- 
vantage sometimes accrues from this plan to 
the patient But, on the other hand, much evil 
may arise from the adoption of a disciplinary 
diet un watched by a physiological observer; 
and this especially applies to the rapid reduc- 
tion of obesity in those who are hereditarily 
predisposed to it 

Si,ErsL. death). U the Roman 
Catholic ritual, a service performed for the 
repose of a departed sonL 
UMtaavy. In the Roman Catholic Church, 
a register in which are carolled the names of 
deceased persona for whom obits are to bo 
peifonaed, and the days of their funeral. D 
is also used for the book oontatatng the founda- 
tion or institution of the sevend obits in a 
! church or monastery. In the former sense it 
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is synonymous with necrology % in the latter 
with martyrology. 

Object* Objective. In Philosophy, op- 
posed to subjective. [StiwacT, Sewacrivs.] 

Obje ct , f l w ef a meAMCftwg Tele- 
eeepe or Mlcreeeepe. The lens which first 
receives the rays ef light coming directly from 
the object, and collects them into a focus* 
where they form an image which is viewed 
through the eye-glass. 

The excellence of an object-glass depends on 
the distinctness of the image which it forma. 
On account of the unequal refrungibiHty of the 
ravs of light, it is necessary, in order to proc ur e 
a distinct image, to employ an achromatic com- 
bination of lenses, formed of substances having 
different dispersive powers, and of such figures 
that the chromatic and spherical aberrations of 
the one may be corrected by that of the other. 
The substances used are crown gfaae and flint 
glass ; the dispersive powers of which are respec- 
tively as 3 to 6. By combining a conv e x lens of 
crown glass with a concave lens of flint glass* 
having their focal distances in that proportion, 
an image would be formed free from colour, but 
it would not be free from spherical aberration. 
The determination of the form of the compound 
lens which shall gyve the least possible spherical 
aberration for parallel rays is a problem which 
admits of exact calculation. The following are 
the dimensions found by % John Herschel for 
a telescopic object-glass of thirty inches focal 
length, of the form shown in the annexed figure, 
where AB is the convex lens of crown glass on 
the outside towards the object, and CD 
the concave lens of flint glass placed on 
the inside towards the eye : radius of 
the exterior surface a of the crown lens, 
20*0364 inches ; radius of the exterior 
surface b of the flint lens, 41*1687 
inches ; radii of the interior surfaces c, 10*1604 
and 10*1613 inches. ( Ency . Metr. art. 4 Light/ 

§ 471.) When the lenses have the forms here 
indicated, the focal lengths of each, separately, 
are in the direct ratio of their dispersive 
powers; and the two inside surfaces have so 
nearly the same curvature, that they may be 
ground on the same tool, and united by a j 
cement to prevent the loss of light at the two 
surfaces. Such is one of the forms indicated 
by theory, but it ia not the one now generally 
adopted ; other forms are due to Fraunhofer, 
Gauss, &c. 

It is well known, that for every lens, whether 
convex or concave, there ia a form of minimum 
aberration for any given pencil of light ; Con- 
sequently, on either aide, so to sjm%k, of the 
minimum, there is a lens of one form having 
the same amount of aberration as a lens of 
another form on the other side of the minimum ; j 
that is to say, there are always two lenses of 
two different forms which have the same amount 
of spherical aberration for the same material, 
aperture, and focal length. 

Suppose, then, a convex lens, A, of the Hcrs- 
chelian or Fraunhofer form is rendered aplanatic 
l»v a concave flint lens, B. Then A is double 
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convex, having its exterior surface more curved 
than its poetecsoc. Again, in Herschel' ■ and 



Fraunhofer's forms, the flmtlensB is aeoncavo- 
etmvex lens, the anterior foe* bring more curved 
than the posterior ; there is, therefore, another 
lens, D, on the other aide of the minimum aber- 
ration form, having for the same aperture and 
powers the mmm aberration as B, but convexo- 
concave, with its posterior or concave face much 
more deeply carved then the anterior. 

There two lenses, G and D, produce the 
c ombin a ti on prepared by Gauss, and recently 
adopted by Stemhcil, Their coexistence is 
rendered nccereny by the existence of the 
other or HerMhehamfona. (Rev. CL Pritchard 
in Monthly Notiem EiA voL xxv. p. 27.) 
The early telescopes, with a view of avoiding 
the d ramati c aberration resulting from the em- 
ployment of otneet-glaares of short focus, were 
constructed with fool length* of enormous di- 

the last few years, the difficulty of making 
gfaM of sufficient purity proved a great ob- 
stacle to the co nst ruction ef olgecfr ^glasses of 
large aperture. The difficulty was first obviated 
in Germany, and since that time in 
especially by Chance of Birmingham ; and an 
object-glass of the astounding sin of twenty- 
five indies aperture, the glass of which waa 
made by him, ia in process of mounting by 
Messrs. Cooke and Sons, of York. 

The process of grinding a large otjject-glasa, 
as conducted by that firm, ia one of the greatest 
possible interest. Steam is the motive power 
employed by them, and, naturally, the years 
formerly required«for the production of a lens of 
considerable size, say eight to ten incline, have 
been reduced to months. The density of the 
glass is first determined; and when this is 
known, the curves of the lenses are mathema- 
tically calculated. * Tools ’ are then prepared of 
the various curvatures required, and after rough 
grinding the discs are applied to them, toe 
tools being covered with a p olishing surface 
supplied with dry emery. The perfection of 
the object-glass depends greatly upon the com- 
bination of motions given to toe polisher. 
When the lenses are polished, the process of 
centring, by which toe centres pr all toe 
curves are made to fall in toe same straight 
line, is accomplished, and the object-glass jus 
placed in a cell and tested for toe two aberra- 
tions; toe chromatic aberration being corrected 
by altering the curvature of that surface which 
least affects the spherical aberration. 

The Northumberland object-glass at the 
Cambridgo Observatory, by Cauchoix of Paris, 
is of cloven and a half inches effective aperture ; 
but the largest in use at the present time are 



OBJECTIVE CASE OBROK 

those of the great telescopes belonging to the Obligato (Ital.). In Music, a term applied 
obsem&orv St Chicago (of 18& indies aper- to a part in a composition for a particular 
fare), to toe central observatory at Pulkova in instrument, which cannot be dispense with. 
Russia, and to the observatory at Cambridge in Oblique (Lat. obliquus). Rot perpendicu- 
the United States, the extreme diaineter being lar. Thus, in Geometry, an oblique section of a 
fifteen and a half inches, and the effective cylinder is one whose plane is not perpendicular 
aperture about fifteen indies in both cases, to the axis. Again, a right line drawn from a 
Tne latter sze the workmanship of Merz and given point to a given right line, and not per- 
Mahler, of Munich. [Achromatism ; Lens ; pendicular to the latter, is called an obUque. 
Telescope.] [Depabtuhb.] 

For microscopic object-glasses the same pro- Oblique Motion. In Contrapuntal Music, 
cesses are in tne main adopted, but the com- that motion in which one of the parts holds on a 
bin&tion is more complicated, and extreme sound, whilst the other rises or falls, 
difficulty is induced far the small size of the Obliquity of the Soliptic. In Astro- 
lenses themselves. Li the Ath object-glass nomy, the inclination of the plane of the earth’s 
recently completed by Messrs. Powell and Lea- equator to the plane of the ecliptic, or theangle 
land, the object-glass is itself almost a micro- formed by those two planes, on which the phe- 
scopic object. [Microscope.] nomena of the seasons depend. [Ecliptic.] 

Objective Case. In Grammar. The case Oblong (Lat. oblongus). In Botany, a 
commonly known as the Accusative. term applied to bodies which are elliptical 

Oblate (Lat. oblatus, offered). In Eccle- and blunt at each end, as in the leaves of 

siastical Antiquities : 1. A person who, on em- Hypericum, perforatum. 

bracing the monastic state, had made a donation Oblong. In Geometry, a parallelogram 
of all his goods to the community. 2. One which is equiangular but not equilateral. The 
dedicated to a religious order by his parents term is synonymous with rectangle. A prolate 
from an eariy period of his life. 8. A layman spheroid is sometimes, though rarely, called an 
residing as an inmate in a regular community, oblong spheroid. 

to which he had assigned his property either in Oboo (Ital.). A musical wind instrument, 
perpetuity or for the period of his residence. 4. sounded through a reed. It is shaped some- 
A layman who had made donation, not only of what like a clarionet, being slender in the upper 
bis property, but his person, as bondsman to part but spreading out conically at the bottom, 
a monastic community. In France the king and consists of three joints or pieces, besides 
possessed, in ancient times, a privilege of re- the reed. Its compass is generally two octaves 
commending a certain number of ollati, chiefly and a fifth, from C, below the treble def, to G, 
invalided soldiers, to monasteries, whom they the fourth line above the staff. The ancient 
were bound to maintain. name of oboe was uai/ght , which is still visible 

Oblate BpheroM ■ [Spheroid.] in the modern word Waits ; and in this form 

Oblation (Lat. oblatio, an offering). This the oboe was in use as far back as the reign of 
word means, properly, an offering presented to Edward III. It is only since the beginning of 
the church. This practice commenced at an the present century that the Italian form of 
early period in the history of the church, for this word came into general use ; previously to 
originally the Christian priesthood had no that period the French name, hautboie , was 
other maintenance or allowance than tlic free universally current. 

gifts or oblations of the people. This is com- Obolus (Gr. 6$o\6s). An Athenian silver 
monly thought to be the meaning of the word coin of very small dimensions ; being only 
in the phrase alma and oblations in the Angli- equal in value to about ljd. of our money, or 
can Communion Service ; though it is held by less according to some computations. Seven 
some to refer to the elements of the bread and of them were equal to an Attic drachma, 
wine. Obovate (Lat. ob; ovatus, egg-shaped ). 

Obligation (obligati o, from Lat. obligo, I In Botany, inversely ovate. 
bind). In the most general sense, a duty im- Obovold. In Botany, a term applied to 
posed by law, to the fulfilment of which one bodies which approach the obovate form, 
party is bound towards another. Obligations, Obrlne. The name of a military order, 
according to the civil law, arc said to arise in instituted in the thirteenth century by Conrad, 
four ways; out of contracts quasi-contracts, duko of Mazovia in Poland; styled also the 
delicts, or quasi-delicts. A principal obligation Order of Jesus Christ. It was instituted to 
is that by which a debtor is bound to his crcdi- levy war against the Russians, 
tor; an accessory obligation, that by which one Obrok. A Russian word signifying tax. It 
is bound to another to satisfy the contract of a is used in two senses, one for a. rent, the other 
third party. The Roman jurisconsults divided for the poll tax paid by peasants, who, being 
obligations into natural, civil, and mixed, and dependants on lords, have either been sent from 
also into civil and prretorian. In English legal the lords’ domains to learn some manufacture, 
phraseology tho word old i gat ion is used as a or have voluntarily quitted the locality of their 
technical term for a bond with penalty and birth or placo of feudal dependence. This tax 
condition. He who enters into un obligation on tho town peasants varied, according to 
is styled obligor ; he towards whom it is entered j Karon Haxthauscn, from twenty to four hun- 
into, obligee. I dml roubles of annual payment, i. c. from 
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OBSCURANTS OBSERVATORY 

M. %i 6A to 77/. sterling. it i s possible that nent persons. The term is now used for the 
pert of this payment is to be reckoned as an funeral itself. 

annnftl interest on the money expended for the Otserrantfi A branch Of the Franciscan 
education of the artisan. Of course the high- order. [Rboollsxs.] 

est rates represent exactions levied on such Observatory. A place or building destined 
of the peasantry as had succeeded in raising for the purpose of making astronomical or 
themselves into a position of affluence as tra- physical observations, and furnished with ap- 
ders. The Russian system of prmdial servitude propriate instruments. 

is comparatively modem, dating, we are told, According td Weidler, the first regular ob- 
firom tot seventeenth century, the period at servatoiy in Europe was erected at CaaseL in 
which feudal institutions had become, to a great 1561, by William, landgrave of Hesse. That 
extent^ extinct in the rest of Europe. Among of Tycho Brahe, in the island of Huen, was 
the customs borrowed by the Russian aria- founded in 1576. from this time private 
tocracy from those of feudal Europe, was that observatories began to be multiplied; and 
of an annual fine on non-resident serfs or some of them, as that of H^velius at Dantaic, 
villeins. But the Russian system was far more produced results which materially contributed 
stringent than the ancient mode of assessing to the progress of astronomy ; but it was only 
the license of non-residence, at least when in the following century that they came to be 
compared with that which, under the name regarded, in the principal countries of Europe, 
of cmoage, prevailed in Western Europe. The as important and necessary public establish- 
chivage was fixed, and therefore cammutable ments. The royal observatory of Paris was 
to a capitalised payment* the villein becoming built in 1667, that of Greenwich in 167 5 ; the 
free by such a transaction. But the obrok was latter being professedly for the.benefit of navi- 
arbitrary and variable, increasing with the gation. This original intention has never been 
value of the peasant's services, and therefore lost sight of ; and under a succession of emi- 
was a hindrance to emancipation. Thus, while nent astronomers the Greenwich Observatory 
the feudal condition of villeins was open to con- has done more towards determining the lunar 
tinual improvement* and whb gradually, and al- motions, and the positions of fixed stars with 
most insensibly, commuted for that 01 absolute which the moon's places may be compared by 
freedom, the Russian serf residing in towns observations made at sea, than all the other 
was never freed, and therefore the political observatories of Europe taken together. The 
counterpoise of the boroughs to the rural instruments essentially necessary to an astro- 
districts was unknown, and its future exceed- nomical observatory are a transit instrument 
ingly remote. It is hardly needful to say, and sidereal clock, for the purpose of observing 
that the existence of the obrok was a serious right ascensions ; a circle, for observing polar or 
hindrance to manufacturing and commercial zenith distances ; and a barometer and thermo- 
industry, and that the emancipation of the body meter, for the purpose of ascertaining the state 
of artisans from the condition in which they of the atmosphere, in order to determine the 
were placed by the feudal institutions of corrections to be applied for refraction. For 
Russia was essential to the growth and ma- the purpose, however, of observing the moon 
terial progress of the country. This indeed still nearer to her conjunctions with the sun, an 
is necessarily a work of time, since existing altitude and azimuth instrument of admirable 
interests have to be regarded ; but the long solidity and firmness was erected at Greenwich 
threatened reform was at last commenced in the in 1847, and an excellent series of observations 
years 1861 and 1863. In fine, the Russian system hag already been made with it. Furnished 
of villenage is a curious and instructive eco- with this apparatus, the astronomer is in a 
nomical study, not only because it reproduces condition to obtain all the data requisite for 
with great fidelity, though in sharper lines and the formation of catalogues and tables, and 
with harsher features, the earliest characteristics for establishing or perfecting the theories of 
of feudal polity, but because the state of transi- the celestial motions and physical astronomy, 
tion on which it has now entered is full of great Another instrument, though of secondary i in- 
consequences in the future. The period during portance in such bbservutories as are now in 
which the gradual emancipation is to take question, is also wanted for the observation of 
effect is forty-nine years. The social polity phenomena out of the meridian, as edijisce, 
was by no means universal, never haring pre- occultations, comets, Ac. The most convenient 
vailed in Siberia. For farther information, the instrument for this purpose is the Equatorial 
reader is referred to Haxthansen’s Russian Em- [see the term] ; and if the astronomer carries 
pire, its People , Institutions, and Resources, and his views to the exploring of the sidereal spaces, 
Tegeborski’s Les Forces Productive* de la Rustic, to observe the forms of nebulae, and watch the 
Obscurants. A philosophical nickname, changes and motions of double and mqltiplo 
applied, in Germany, to those who endea- stars, the equatorial must be a telescope of 
voured in their writings to oppose the pro- the largest size ; or a powerful reflecting tele* 
gross of modern enlightenment (Aufklarung), scope, suspended so an to have a free mo- 
tlieir doctrines being stigmatised under the term tion in azimuth, may be employed instead of 
obscurantism, it In this department of astronomy all d*> 

Obsequles (Lat. obscqulum, complaisance ). pends on tlic goodness of the telescope ; the 
Solemnities performed at the burials of enn- objects to be examined being, in fact, only 
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limited by the power of seeing them. But as 
these researches have no immediate practical 
application, they are not considered a a* included 
among the purposes for which public obser- 
vatories are established, and are therefore left 
to the seal of individuals. A fine refractor 
eqnatorially mounted has, however, recently 
been erected in the Greenwich observatory. 

Public observatories are uow established and 
maintained by the governments of almost every 
civilised country, and means are provided of 
publishing the observations, and rendering their 
results immediately available to the progress of 
astronomical science. The number of private 
observatories, particularly in this couhtry, is 
very considerable; and several of them, in 
the sumptuousness of their instruments, vie 
with, and even excel, the first and best 
appointed public institutions. Amongst these 
may be mentioned the observatories of Lord 
Rosse, Mr. Warren de la Rue, Mr. Gurney 
Barclay, Mr. Bishop, Bev. W. R. Dawes, 
Lord Wrottesley, Dr. Lee, Mr. Fletcher, Mr. 
Knott, Mr. Baxendell, and Mr. Nasmyth. 
From Mr. Warren de la Rue’s observatory a 
splendid eeries of photographs of the moon 
and planets has recently been issued. The 
labours of Mr. de la Rue in celestial photo- 
graphy form a new and important era in 
astronomical science. Nor must we forget to 
mention that Mr. Lassell, another private ob- 
server, has for several years, at Malta, made 
diligent use of a reflector, with a speculum of 
four feet in diameter, of his own construction. 

The following is a list of the principal public 
observatories, with their latitudes and longi- 
tudes (in time) from that of Greenwich, as 
given in the Nautical Almanac : — 



Latitude 

Lonfttud* 


O * * 

k. tm. Bee 

Abo (Finland) . 

60 26 57 N 

1 29 8*8 E 

Altona 

53 32 45 N 

0 39 46 '6 E 

Armagh . 

54 21 12*7 N 

0 26 35-5 V 

Berlin 

52 31 135N 

0 53 35'5 E 

Bremen . . 

53 4 36 N 

0 35 15 9 E 

Cambridge 

62 12 51-8 N 

0 0 23*5 E 

Capo of Good Hope . 

33 56 8 S 

1 13 55 E 

Copenhagen 

65 40 63 N 

0 50 19*8 E 

Dorpnt (Russia) 

58 22 47 N 

1 46 55 E 

Dublin . • 

53 23 13 N 

0 25 22 W 

Edinburgh . . 

55 57 23*2 N 

0 12 43*6 W 

Geneva 

46 11 59*4 N 

0 24 87*5 E 

GOttingen . 

51 31 48 N 

0 39 46*5 E 

Greenwich . 

51 28 39 N 

0 0 0 

KKnigfcbcrg (Prussia) 

51 42 50 N 

1 22 0*6 E 

Madras . . 

13 4 0-2 N 

5 21 3*8 E 

Marseilles . 

41 17 50-1 N 

0 21 29 H 

Munich • • 

48 8 45 N 

0 46 26*5 E 

Oxford . • 

51 .45 40 N 

0 5 1*5 W 

Palermo 

Paramatta ( New South 

38 6 44 N 

0 53 25*b E 

Wales) . 

33 1R 40-8 8 

10 4 6-25E 

Paris . . • 

IS 50 13 N 

0 9 21*5 E 

Petersburg* 

60 56 31 N 

2 1 15*8 K 

Koine . • • 

Sb Hernando (near 

41 53 52 N 

0 40 54*7 E 

Cadiz.) • • • 

36 27 45 X 

0 21 101 W 

Turin .... 

45 4 0 N 

0 30 4S-4 K 

\ ienua . • 

48 12 35 N 

1 5 31*9 E 


Obsession (Lat. ohsessio, from nbsidno, I 
bfMujv). The stub of a person who is said 
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to be vexed or besieged by an evil spirit. 
In the language of exorcists, demoniacal 
obsession differed from demoniacal posses- 
sion: in the latter, the demon had posses- 
sion of the patient internally, in the former, 
he attacks him from without Thus* the stats 
of Sara, the bride of Tobias^ whose bride- 
grooms were killed by an evil spirit haunting * 
her (Tob. iii. 8), was one of obsession.. The 
marks of obsession were said to be : the being 
miraculously hoisted or elevated in the air, 
speaking languages of which the patient had 
no knowledge, aversion to the offices of re- 
ligion, and so forth. [Fossnsanm, Demoniac* 
Exorcism.] 

Obsidian (Gr. tyiorfoY A volcanic glass, 
produced by the fusion or felspathic rocks, or 
those containing or composed of alkaline sili- 
cates. The composition is, in consequence, 
very variable, and depends upon that of the 
rock which has been melted down. It is of 
various colours, but generally black and opaque 
in mass, but ash-grey and translucent on thin 
edges. It is remarkable for its perfect eon- 
choidal fracture and for its sharp cutting edges, 
advantage of which is occasionally taken in 
Mexico and Peru to fashion it into catting 'in- 
struments, as well as into the points of arrows 
and lances. Obsidian is chiefly found in Ice- 
land, Ascension, Teneriffe, the Iipari Islands, 
Mexico, Peru, and New Zealand. 

Obsldlonal Coins. In Numismatics, pieces 
struck in besieged places to supply the want 
of current money. They are of various base 
metals, and of different shapes. Some of the 
oldest known are those which were struck at 
the siege of Pavia, under Francis L - 

Obsldlonal Crown (Lat. corona obsidion- 
alis). In Roman Antiquities, a crown granted 
by the state to the general who raised the siege 
of a beleaguered place. It was farmed of grass 
growing on the rampart 

Obsolete (Lat. obsoletns). In Zoology, tbs 
term implies that a part, or a spot, or other 
character, is scarcely discoverable. 

Obstetrics (Lat obstetricium, sc. officinm, 
from obstare, to stand so as to give assist - 
ance). The name frequently given to the 
science of midwifery. 

OMemper (Lat obtempero, I obey). In 
Scotch Law, to obey or comply with a judgment 
of & court 

Obtundents (Lat obtundo, blunt). Mu- 
cilaginous, oily, and other bland medicines, 
supposed to sheathe parts from acrimony, and 
to blunt that of certain morbid secretions. 

Obturator Muscles (Lat. obturare, to dose 
up). Certain muscles which dll up openings in 
bones. 

Obtuse Angle (Lat. obtusus, blunted). In 
Euclidian Geometry, an angle greater than a 
right angle, but less than two right angles. 
Obtuse, in this sense, is opposed to acute. 

Obverse or X a aee* In Numismatics, the 
side of the coin which contains the principal 
symbol: usually, in the coins of monarchical 
states, aueieut and modern, the lac* in profile 
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of the sovereign : in some instances, the fall or 
half-length figure. [NnosMAiics.] 

Oea. The Peruvian name for ;the tuber- 
bearing species of X)xalis t viz. 0. erenata and 
O. tuberosa. 

Ooeaaionallsm or. The fifitem of Oc- 
casional Causes. In Metaphysics, a name 
which has been given to certain theories of the 
Cartesian school of philosophers (especially I 
Arnold Geulinx, of Antwerp), by which they j 
accounted for the apparent action of the soul 
on the body; e.g. in the phenomena of vo- 
luntary motion. According to these theories 
(which were more or less clearly developed by 
different writers), the will was .not the cause of 
the action of the body ; but whenever the will 
required a motion, God caused the body to I 
move in the required direction. [Habmony, 
Pre-established J 

Occidental (Lat. occidentals, belonging to 
the setting sun). In Gem Sculpture, a term 
applied to those precious stones which possess 
an inferior degree of hardness and beauty. 

Occipital Bone (Lat. occiput, the hack 
part of the head). The irregularly shaped 
bone which forms the posterior and inferior 
part of the skull. 

Occult Sciences (Lat. occultus, hid). A 
term applied to the imaginary sciences of the 
middle ages — magic, alchemy, astrology, espe- 
cially the former. 

Oooultations (Lat. occultalio, from occulto, 
I conceal). Sometimes called lunar occulta - 
tions, or occultations of stars by the moon. 
Those phenomena in which a star or planet 
becomes hidden from our view by the inter- 
vening passage of the moon. By analogy, a 
total eclipse of the sun might be called an 
occultation of the sun by the moon. 

As the motion of the moon in her orbit is 
from west to east, it is obvious that, when she 
is about to pass over a star, the first contact, 
or the immersion, must occur on her eastern 
limb ; and the emersion, or reappearance of 
the star, must take place on her western limb. 
It should, however, be observed, that some 
slight exceptions to this rule may be found 
where the moon has considerable motion in 
declination, and where the star is only grazed 
over by a small portion of the northern or 
southern limb. In those few exceptional cases, 
the disappearance and reappearance of the star 
may both occur either on the eastern or the 
western side of the limb. 

An occultation, like a solar eclipse, is pre- 
sented only to a portion of the terrestrial globe. 
For suppose an observer to be stationed at the 
star, with the moon between him and the earth, 
and that he could perceive the moon’s disc pro- 
jected on that of the earth ; then he would 
observe that the moon, in her passage over the 
earth, only covered a portion of the terrestrial 
disc, and it is evident that the phenomenon of 
the occultation of the star could only be pre- 
sented to that portion of our globe. 

The principles which enter into the calcula- 
tion of occultations are just the same as for 
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eclipses of the sun ; the only difference consists 
in tike star having neither motion, parallax, nor 
semidiameter, so $hat the moon’s motion and 
parallax are to be employed in place of the 
relative motion and the relative parallax. For 
the mode of conducting the calculation, it will 
therefore be sufficient to refer to the article 
Eclipses, and to observe that the consideration 
may perhaps be simplified by giving to the star 
a motion contrary and equal to that of the moon, 
and then supposing the moon herself to be 
stationary. 

In the case of a planet, it may be necessary 
to take into account its motion and parallax, 
and perhaps its semidiameter, if great nicety 
is required. 

For minute details, in reference to the calcu- 
lation of occultations in all their varieties, the 
reader may consult Jeans' Navigation , part ii. 
The. Astronomer Royal has lately interred, 
from the occultations at the dark limb, that the 
moon’s apparent telescopic character is much 
increased by irradiation. [Moon.] 

Occupancy (Lat. occupo, 1 seize). In 
Law, the taking possession by any one of a 
thing of which there is no owner, and the right 
acquired by such taking possession. Anciently, 
when a man held land pur anter vie (for the 
life of another), and died before that other, as 
this estate could not descend to his heir, nor 
revert to the donor until the determination of 
the life upon it, it was considered to belong #f 
right to the first who took possession of it for 
the remainder of the life, which was termed 
general occupancy. When the gift was to 
one and his heirs for the life of another, the 
heir was said to take as special occupant. 
The Statute of Frauds (29 Ch. II. c. 3 soc. 
12) extended the testamentarj” power to lands 
held pur auter vie ; and it is now provided by 
the Wills Act (7 Wm. IV. & 1 Viet. c. 26) that 
a testator may devise lands held by him pur 
auter vie ; and if no such devise be made, and 
there be no special occupant, the estate goes 
to his executors or administrators, and is assets 
in their hands. 

Occupation Bridge. A bridge erected 
for the convenience of access of the landowners 
of property severed by a canal, a railway, or 
a common road. Occupation bridges may be 
either foot, or bridle, or cart bridges ; and the 
latter are usually made so that the inclination 
of the line of their axis shall not exceed 
more than one in sixteen, though in moun- 
tainous districts the inclination given to occu- 
pation bridges may be as much as one in 
eight. 

Ooean (Gr. *tUc*av6s). The name given to 
the great body of water covering to considerable 
but variable depth a largo proportion of the 
earth’s surface. For the sake of convenience, 
various names arc given to certain portions of 
the great ocean, and also to the smaller tracts 
of oceunic water penetrating the land or nearly 
enclosed by it. 

Tho principal divisions or oceans are the 
Atlantic, the Pacific, the Indian* the Arctic, 
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End tib* Antarctic. The principal smaller ( 
bodies of salt water haying special names are 
either Baas, as the Mediterranean ; Gulfs, as 
the Mexican Gout ; or Bay£ as Hudson’s Bat. 
All these will be found ref erred to under special 
headings. 

The total area of ocean is generally estimated 
at about 146 millions of square miles, being two- 
thirds of the whole surface of the globe. The 
most remarkable physical phenomena are the 
depth of water, the quantity of salt and other 
Bond matter contained in the sea, the colour, 
and occasional phosphorescence of the sea, the 
temperature, the various Tides and Currents 
that disturb its equilibrium, and the nature 
of the Coast-line enclosing the various sub- 
divisions. The former of these will be briefly 
considered in the present article, the rest being 
noticed under distinct headings. The general 
outlines of the subject, and its reference to the 
other phenomena of water on the earth, are 
treated under the title Hydrology. 

Depth of the Ocean,— Up to a very recent 
period, the only means of ascertaining by ex- 
periment the depth of deep or 1 blue ’ water, and 
the nature of the sea bottom at great depths, 
were extremely insufficient and unsatisfactory. 
The apparatus now generally employed consists 
of a very heavy weight carrying down a pair 
of nippers or clamp, serving as a kind of dredge. 
When the weight reaches the bottom, it detaches 
itself and is left behind, the line bringing up 
the dredge or clip with considerable quantities 
of the bottom when it is soft or movable. 
The observations made with these modern 
contrivances have been chiefly in the North 
Atlantic Ocean, and in reference to the deter- 
mination of a line fit for the reception of a 
telegraph cable, but the results are very im- 
portant in general hydrology. 

The bed of the North Atlantic is shallow for 
some distance from the land on both shores, 
and as far as 230 miles from the Irish coast 
is only 1,320 feet deep. Within twenty miles 
there is then a fall of 9,000 feet, and from this 
to the corresponding point on the American side, 
a distance of 1,200 miles, the depth continues 
almost the same, the bottom very slightly 
undulating. 

From various observations made at different 
times, it appears that the bottom of the North 
Atlantic descends in a series of step-like de- 
pressions to a depth of about 30,000 feet below 
the mean level of the surface. Between the 
North and South Atlantic is a submarine 
mountain chain broken by deep gorges, and 
coming to the surface in the Azores and Cape 
de Verd islands. The South Atlantic is deep, 
but unknown. The Pacific appears to be 
deeper than the Atlantic in proportion to its 
greater extent^ but the soundings are less 
complete. 

Mineral Contents of Sea-water. — The propor- 
tion of common suit held in the sea vanes con- 
siderably in different parts of the ocean and at 
different depths. The average of solid matter 
is about thirty -four and one-third parts in a 
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( thousand, of which about two-thirds is common 
salt. Of the remainder, the principal consti- 
tuents are chloride of magnesium (about five 
and a half parts in a thousand) and sulphate 
of soda (about four and a half parts in a 
thousand), the rest being chiefly carbonate of 
lime and silica. Traces more or less abundant 
of thirty-one of the elements have been already 
found in sea-water, and probably others exist. 
The list includes all the gases, all the non- 
metallic solids except selenium; and of the 
metals, gold, silver, copper, lead, cine, cobalt, 
nickel, arsenic, iron, manganese, aluminium, 
magnesium, calcium, strontian, barium, sodium, 
potassium, lithium, and the newly determined 
elements caesium and rubidium. 

The saltness of sea-water at particular places 
is influenced by temporary causes— storms, for 
example ; as well as by the neighbourhood of 
large rivers, and permanent accumulations of 
ice. A series of experiments on this subject 
were made some years ago, and the following 
are the general conclusions deduced : 1. the Sou- 
thern Ocean contains more salt than the Nor- 
thern Ocean, in the ratio of 1*02919 to 1*02757. 
2. The mean specific gravity of sea-water near 
the equator is 1 *02777. 3. There is no evidence 
that the sea at great depths is more -salt than 
at the surface. 4. The sea in general contains 
more salt where it is deepest; and its salt- 
ness is always diminished in the vicinity of 
large masses of ice. 5. That small inland seas, 
communicating with the ocean, are generally 
less salt than the ocean. 6. The Mediterranean 
contains a rather larger proportion of salt than 
the ocean. 

Colour and Phosphorescence. — The usual 
colour of the ocean is a bluish-green, of a darker 
tint at a distance from land, and clearer towards 
the shores. According to Mr. Scoresby, the 
hue of the Greenland sea varies from ultrama- 
rine blue to olive green, and from the purest, 
transparency to great opacity. The surface of 
the Mediterranean, in its upper part, has at 
times a purple tint. In the gulf of Guinea 
the sea sometimes appears white ; about the 
Maidive Islands black ; and near California it 
has a reddish appearance. Various causes co- 
operate to produce this diversity of tint. The 
prevailing blue colour may be ascribed to the 
greater refrangibility of the blue rays of light, 
which, by reason of that property, pass in 
greatest abundance through the water. The 
other colours are ascribed to the existence of 
vast numbers of minute animalcule ; to marine 
vegetables at or near the surfuoe ; to the colour of 
the soil, and the infusion of earthy substances ; 
and very frequently the tint is modified by the 
aspect of the sky. The phosphorescent or 
shining appearance of the ocean, which is a 
common phenomenon, is ascrilied to unimul- 
culae, and especially to the Noctiluctc. 

Temperature of the Ocean. — Water being 
a slow conductor of heat, the temperature of 
the ocean is much moru uniform than that of 
the atmositticrc. At a certain distance from 
the equator, it follows, though not very closely. 
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the mean temperature of the corresponding 
latitudes ; the solar action being greatly modi- 
fied by the existence of currents which convey 
the temperature of one region to another; so 
that at any place the temperature of the water 
depends in some measure on the direction of the 
currents. Within the tropics the mean tempe- 
rature at the surface is about 80° Fahrenheit, 
and generally ranges between 77° and 84°. At 
great depths the temperature is nearly the same 
under every latitude. In the torrid zone it is 
found to diminish with the depth ; in the polar 
seas it has been supposed to increase with the 
depth, but recent observations seem to render 
this doubtful. About the latitude of 70° it is 
nearly constant at all depths. 

Ooeazms (Or. 'Ciictayds). In Mythology, 
according to the Hesiodic Theogony , the son of 
Ouranos and Gaia. His consort was Tethys, 
his daughters being the Oceanides. In Homer, 
the word ocean denotes the river or stream into 
which the sea — OdAcurcra — opened, and which 
was supposed to encompass the earth. 

Ocelot (Mex. oceloU). Several small spe- 
cies of Fdis, found in South America, are thus 
named. They are distinguished by spots of 
a black or dark colour on a tawny ground, 
disposed in an irregular striped pattern, par- 
allel with the Central line of the back. They 
are found in Brazil, where they are often con- 
founded with the larger spotted Ftlida termed 
jaguars. 

Ochlocracy (Gr. Sx^otcparla, mob-rule). A 
word coined to express the condition of a state 
in which the populace has acquired an imme- 
diate illegal control over the government ; and, 
by a figure commonly used in the exaggeration 
of political speakers and writers, a government 
in which the power of the lower classes pre- 
dominates, either for a time or permanently. 

OehnacesB (Ochna, one of the genera). A 
natural order of hypogynous Exogens belonging 
to the Rutal alliance. Its distinguishing fea- 
tures in that group are its succulent conical 
.torus, and its one-seeded apocarpous fruit, 
whoso pericarp does not laminate. The spe- 
cies, which are comparatively few, possess some 
medicinal properties, the prevailing quality 
being bitterness. They are found in tropical 
India, as well as in America and Africa. 

Oobran. A yellow variety of Bole, from 
Orawitza, in the Bannat. 

Ochre (Gr. dxpbs. pale). A name appliod 
to certain metallic oxides occurring m an 
earthy or pulverulent form, especially to such 
as arc used for pigments, as red ochre, yellow 
ochre, &c. 

Oohrcona Iron-ore. A namo given to 
ochreous and pulverulent forms of Hamatite 
and Limonitc. 

Ochro or Ocbra. The AMmoschus escu- 
lent us ; Musk Ochro is A. mom-hat us. 

Oehrolte. The name given by Hermann to 
a mineral which is, probably, a variety of Ccritc, 
rendered impure by an admixture of Quartz. 

Ocbroma (Gr. &xp4 t, )*ile yellow). A genus 
of Stcrculiacea belonging to South America, 
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| the most remarkable species of winch is O. 
Lagopus, a tree forty feet high, common in the 
West Indies and Central America, y ielding a 
soft spongy and exceedingly light wood, called 
mrkmmS, commonly employed as a substitute 
for cork, both for stopping bottles, and for the 
floats of fishing nets. 

Orimnin (Gr. Atcifiov). The genus of La- 
biates to which belongs tbe Basil, one of the 
most fragrant and aromatic of kitchen herbs. 
The most esteemed kind is O. Basilicum, the 
flavour of which somewhat resembles cloves, and 
is much employed in cookery as a seasoning. 

Oorea, less properly Oobrea (Lat. a boot). 
In Botany, a name applied to stipules that are 
membranous, and surround the stem like a 
sheath, cohering by their anterior margins, as 
in Polygonwn. 

Ocreee (Lat.). In Roman Antiquities, a 
covering for the legs, made of bronze, brass, 
tin, and sometimes of silver and gold, and 
•lined probably with felt or leather. They 
were equivalent to the wrj/iiBej of the Greeks, 
and the greaves of the English. [Greaves.] 

OeUeterli (Gr. from okt&, eight , and Pros, 
a year). A cycle or period of eight years, after 
the lapse of which three lunar months were 
added. This cycle was in use till Meton’s 
invention of the golden number, or c/cle of 
nineteen years. (Sir G. C. Lewis, Astronomy 
of the Ancients, p. 38.) 

Octagon (Gr. bterd, and y mla, angle). In 
Geometry, a plane rectilineal figure, having 
eight angles. A regular octagon is equiangular 
as well as equilateral ; its area is 4*8284271 
times that of the square on one of its sides. 

Octabedrits. A name for Anatase (oxide of 
titanium), from its occurrence in octahedrons. 

Octahedron (Gr. brrd, and ftpo, side). 
In Geometry, a solid bounded by eight planes 
or faces. The regular octahedron, one of the 
five Platonic bodies, is bounded by eight equal 
equilateral triangles. It has six corners or 
solid angles, each of which is formed by the 
meeting of four equal plane angles, and twelve 
edges. Its volume is 0*4714045 times that of 
the cube on one of its edges. 

Oetandrta (Gr. 6kt&, and hrhp, a male). 
Iu Botanv, one of the Linnae&n classes, dis- 
tinguished by having eight stamens. 

Oetans. In Astronomy, Octans Hadlcianus 
(Hadley’s Octant), one of the constellations 
formed by Lacuiilo in the southern hemisphere. 
[CoNSTEIXATION.] * 

Octant. In Astronomy, octant denotes a 
position or aspect; thus the moon is in her 
octants when she is in the positions interme- 
diate between her syzygics and quarters, or at 
45°, 135°, 225°, and 315° from her conjunction. 

Octant. In Geometry, the eighth part of 
a circle. 

Octal tyle (Gr. btcri^rvXos). In Architec- 
ture, a tcmplo or other building having eight 
columns in front. 

Octave (Lat. octavos! Iu Ecclesiastical 
usage, the eighth day afltyer a feast, the feast 
day itself included. Thus, the first Sunday 
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after Easter is the octave of Easter; and; 
the Circumcision (Jan. 1) is the octava m Ms 
Domini, the octave of Chrbtaaaa, 

Octavr, In Music, an hmonical interval, 

. containing five tones and two semitones, called 
by the ancient authors diapason . 

Octavo. Usually contracted 8vo. ; that 
which by a peculiar folding has eight leaves 
to a sheet. 

Oottavarlaat. [Invariant.] 

Ootober (Lat). The eighth month of the 
old Roman year, which began with March. It 
is now the tenth month. [Calendar.] 

Ootopod* (Gr. &kt<L, eight ; yovx, a foot). 
The name of a tribe of dihranchiate Cephalo- 
poda, including those which have only eight 
feet or cephalic tentacular appendages ; also 
of a sub-order of apterous insects, including 
those which have eight feet, as the tracheaiy 
Arachnidans. 

Octroi (Fr. ; from Lat. auetoritas, autho- 
rity). Privilege or prerogative. This word 
implied originally a right, such as a franchise, 
a charter, or a monopoly, granted to gome in- 
dividual by the monarch. In modern times 
it has been used almost exclusively to repre- 
sent the taxes levied by the corporations of 
towns in France, on all articles of consump- 
tion introduced within the barriers. These 


taxes form great part of the revenue of the 
principal towns, and are faintly represented 
Hinong ourselves by the coal-tax levied for the 
benefit of the city of London. 

It does not by any means follow lhat an 
octroi is necessarily a mischievous form of 
taxation ; though it may not l>e, and seldom is, 
wholly just in its incidence. It does not appear 
to be wasteful ; for, being levied on articles of 
immediate consumption, it cannot increase the 
price of the commodity taxed by much more 
than the amount of the impost, and in so far 
as it » expended on police, or for other pur- 
poses immediately beneficial to the inhabit- 
ants, it may be fairly levied on all alike. 
But if, as is commonly the case, a great 
part of the proceeds is laid out in the per- 
manent improvement of the city or town, it 
is a tax on consumers expended for the benefit 
of landlords, and its incidence is unjust. On 
the whole, it does not contrast unfavourably 
with our own system of local taxation, which 
is for the most part levied on the occupier 
or consumer, and seldom upon property, even 
when the benefit of the tax is almost exclusively 
reaped by property in the shape of permanent 
improvement. Such taxes as rates for making 
bridges, roads, drains, workhouses, in so far as 
they do not imply repairs, and the restoration 
of a portion 01 the loss caused by wear, are 
entirely for the benefit of property, and should 
bo paid exclusively by landlords. [Taxation.] 

Oetyl. Capryl. A hydrocarbon represented 
by C a H lf . 

Ootylene. An oily body represented by 

Ooytboe (Gr. omcMsos, swift -running). The 
nanw applied by Itaflnesquc to a naked Cepha- 
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lopod, supposed to be that which inhabits and 
constructs the argonaut shell. 

Odalisque*, properly Odallks (Turk, oda, 
a chamber ). Female slaves employed in do- 
mestic service about the persons of the wives, 
female relatives, &e. of the sultan. 

Odd Vnmber. In Arithmetic, any number 
not divisible by 2 without remainder; the 
series of odd numbers ib 1, 3, 5, 7, 9, &c. ; and 
the algebraic form by which they are expressed 
is 2n + 1. Every prime number, excepting 2, 
is an odd number. The differences of the suc- 
cessive terms of the series of square numbers 
produce the odd numbers. 

Ode (Gr. a song). Among the Greeks 
and Homans, a short lyric composition, usually 
intended to be sung, and accompanied by some 
musical instrument, generally the lyre ; henee 
the expression lyric verse. In the modem 
sense of the word, the ode appears to be dis- 
tinguished from the song by greater length and 
variety, and by not being necessarily adapted 
to music. It is distinguished also from the 
ballad and other species of lyric poetry, by its 
being confined to the expression of sentiment, 
or of imaginative thought, on subjects not ad- 
mitting of narrative except incidentally. The 
odes of Pindar, Anacreon, and Horace, are, in 
fact, the models on which the modern notion 
of tile ode is formed. Until the science of 
Greek metres was accurately explored, the 
Pindaric ode was supposed to admit of an 
excessive irregularity in the length and mea- 
sure of lines ; and hence the Pindaric odes 
of the last and preceding century are con- 
structed on a system of absolute license in this 
respect. In point of fact, however, a scheme 
of perfect metrical regularity pervaded the 
Greek ode both in Pindar and in the dramatic 
choruses, in which a strophe, or succession of 
lines in varied metres, is exactly answered in 
the antistrophe or corresponding series. On 
the other hand, the Anacreontic ode consists 
of a number of lines of the same metrical 
length and arrangement The Horatian ode, 
again, is generally constructed on a different 
system, of which we have only a few instances 
in Greek, in the Fragments of Alcseus and 
Sappho: it consists of an indefinite number 
of stanzas, precisely similar to each other, 
each forming a complete metrical whole. 
[Dithtrahbic Ode; Metre.] 

Oderlte. A variety of black Mica from 
Sweden. 

Odeum (Gr. $buov). In Greek Architec- 
ture, a building in general form and arrange- 
ment closely resembling the theatre, but much 
smaller, and designed for musical rehearsals 
in preparation for the celebration of tho great 
festivals. The first building of this kind at 
Athens was raised by Pericles, the roof being 
constructed, it is said, of masts and yards 
taken from Persian ships at tho time of the 
invasion of Xerxes. Others were erected in 
later times, tho most magnificent being that of 
Hcrodcs Atticus. But no detailed description 
of this class of buildings is extant. 



ODIALS ODOURS OP FLOWERS 

Odlftlfl* The yon tig roots of the Palmyra line. Then look out, in the table of centres 
-to' Bonuaus JUibcUiformis , which are eaten j for the flanks of teeth, the number correspond- 
PSJylon. ing to the pitch, and required number of teeth, 

A Scandinavian deity, who seems, and mark off this point A from the of 

-j. Zeus of the Greeks, to have formed J centres for the flanks of teeth. Then remove 
connecting link between the ancient and ; the odontograpb, and aimilnrly place it on the 
jfpe recent systems of their mythology. Odin radius A L Find in the table of centres for 
r|h e c hief of the gods ; by his wife Freya or the faces of the teeth the number corresponding 
Rift** ^ u8 two sous, Thor and Baldr ; j to the pitch and number of teeth in the wheel, 
N death 0 f the latter (for the Scandinavian I and mark it off at/ on the scale for centres of 
Vj s are not all immortal) furnishes many ! the faces of teeth. Then describe two arcs 
Crndsto the northern mythology, parallel to ( from A and/, with A d and/d as radii; these 
of Achilles, Rustem, Meleager, and other j 
l-niaes. 

According to the Norse mythology, Odin and 
jEsir were to reign until the twilight of the 
cods had come, a notion embodied also in the 
^achylean legend of Prometheus. [Woden. 1 
Odmyl. A product resulting from the 
distillation of oleic acid with sulphur. 

Odometer, more properly B odometer 
(Gr. HUpcrpav. from Ms, a way, and n'Tpov, a 
'measure). An instrument by which the distance 
traversed by a man or a machine is ascertained, 
tpA in which a wheel registers the number 
of times that a movement of oscillation is im- 
pressed upon it. Evidently the correctness of j 

ike distance ascertained in tliis manner, must let the pitch line be marked off into as many 
:tness with which the | equal spaces as there sre teeth in the wheel* 



will form the side of a tooth. Then, from d 


Jr pend upon the correctness * 
unity of tne motion is ascertained in the first 
instance, and the correctness with which the 
divisions arc maintained and registered. 

Odontalgia (Gr. toorraXyia). The tooth- 
ache. 

Odontograpb. In Mechanics, an instrument 


and let these be divided proportionally to the 
widths of the teeth and spaces. Through A 
and /. with radii A A and A /, draw circles. 
Take A d as a radius, and, placing one foot of 
the compass on the divisions of the pitch line, 
and the other in the circle drawn through A, 


invented by Professor Willis for finding the arcs ! describe a senes of arcs forming the flanks of 


of circles, which, used in the construction of the 
teeth of wheels, will work truly on each other, 
(t consist# of a graduated card or piece of wood, 
by which the position of the centres and radii 
of the arcs of the teeth can easily be found. 
This instrument is of the form shown in the 
cut a, but of course on a small scale. It has 
the bottom edge bevelled off at an angle of 76°. 
The point where this would cut. tin* right-hand 
dge is the *ero of the scales. These scales are 
jndnated to twentieths of an inch, to avoid 
frictional parts in the tables, and depart in 
wch direction from the zero, the upper being 
that employed in finding the centres of the 
Asnks of the teeth or parts within the pitch 
aide, and the lower for finding the centres of 
the frees of the teeth or parts without the pitch 
ode. Tables are given on the odontograpb 
fa finding the graduation on the scale corre- 
sponding to any given pitch and number of 
fath. For intermediate pitches, not pven in 
*he table, or for wheels of greater size, the 
f ® rr mponding numbers can be found by simple 
Proportion. For wheels of only twelve teeth 
*h* flanks are straight, and form parts of radii 
• the pitch circle. 

. fat A be the centre of a wheel, K d L the 
line. Set off K L equal to the pitch, and 
"fact it in d. Draw radii A K, A L. Place the 
faptograph with its bevelled edge on the 
***** AK, and zero of the scale on the pitch 
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the teeth. Similarly with radius / d, and one 
leg of the compass on the circle drawn through 
J\ describe the faces of the teeth. 

For an annular wheel the same rules apply, 
only that the part of the curve which is face in 
a spur wheel becomes the flank in an annular 
wheel, and vice vcrsA. For a rack, the pitch line 
is straight, and AK, AL are parallel and per- 
pendicular to it, at a distance equal to the pitch. 

As these odontographs may be purchased in 
a very convenient form, with tables for their 
use, and also with tables of the widths of teeth, 
and spaces and length of teeth within and 
without the pitch circle, it is not necessary to 
describe them in further detail here. (Fair- 
bairn’s Mills and Mill work.) 

Odontollte (Gr. Mows, a tooth , and Attar, 
stone ) or Bono Turquoise. The name given 
to fossil bones or teeth, coloured by oxide o£ 
copper, which are found in certain tertiary de- 
posits, as in Baa Languedoc. 

Odontology (Gr. ttofa, and A^yer). The- 
branch of anatomical science which treata of 
the teeth. [Dnms.1 

Odorln. One of the products of the re- 
distillation of the volatile off obtained by dis- 
tilling bone; it has a very strong and diffusible 
empyreumatic odour, and is regarded by Un- 
verdorben as a peculiar salifiable base. 

Odours, of ffttutrs. The odours of 
flowers are tuned to jeod account by the 

z r 
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perfumer, whose choicest scents arc in great 
measure derived from this source. Mr. Bimmel 
gives the following classification of them : — 


ClatT* 

Type 




Geranium. 

tUm . . . 

Bose. . . J 

Sweet briar. 
Rhodium or Rose- 


1 

wood. 

Jasmine 

Jasmine . . 

Lily of the Valley. 
Acacia. 

Orange- flower 

Orange-flower 

Syrlngn. 

Orange leaves. 

Lily. 

Tuberose . . 

Tuberose . 

Jonquil. 

Narcissus. 

Hyacinth. 

Cassia. 

Violet . . . 

Violet . . 

Orrisroot 

Mignonette. 



Balsam of Peru, 
balsam of Tolu. 

Balsamic . . 

Vanilla . . 

Benzoin. 

Tonquin bean. 
Heliotrope. 

Cassia. 

Spice . . . 

Cinnamon . 

Nutmeg. 

Mace 



Pimcnta 

Clove . . . 

Clove . . 

Carnation. 

Clove Pink. 

Camphor . . 

! < 

I Camphor . * 

Rosemars 
i Patchouli 

Sandal . . . 1 

I 

Sandalwood 

Vetivcrt. 

. Cedar Wood. 
Bergamot. 

Citrine . . 

Lemon . . 

< Orange 
| Cedral. 



Limctta. 


/ 

Spike Lavender. 

Lavender . . 

Lavender . 

Thyme 

Sarpolet 

Marjorum. 

Spearmint. 

Mint. . . 

Peppermint . 

Balm. 

Rue. 



Bane. 

Badianc. 

Caraway 

Aniseed . . 

Aniseed . . . 

Dill. 

Coriander. 

Fennel. 

Almond . | 

Bitter Al- 

Laurel. 

1 monds . 

Peach kernels. 

Mask . . . 

1 Musk . . - 

Musk -seed. 
Musk-plant. 

Amber. . . 

Ambergris . . 

[ 

Oak-moss. 

Apple. 

Fruit . . 

Pear . . . j 

Pine apple. 

Quince. 


Odysseus (Or. *08 wire v*). The mythical 
chieftain of Ithaca, whose exploits in the war 
against Ilion are recounted in the Iliad , and 
whose return from Troy is related in the 
Odyssey, In the former, the interest attaching 
to this hero is subordinated to that of Achilleus 
(Achilles) ; but from the moment of leaving the 
Trot) an shore, he comes before us as a being 
possessed by one absorbing desire — the longing 
to see his home and his wife once more. This 
groundwork of *he poem at once suggests a 
comparison with the leading ideas in such 
myths as those of Heracles and Iole, Perseus 
and Danat, Paris and (Enhnfi, Sigurdr and 
Brenhyldr ; and the solar character thus sug- 
gested is supported by the general current of 
the narrative as well as by minor details of 
incidents and peculiarities of expression. Like 
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ODYSSEY 

Achilla ns, Odysseus is attended by A»^ n g t , 
dawn-goddess [Mhvxbta], and like him he has 
a weapon which none but himself ean wi«M 
His journey from Troy to Ithaca exhibits al- 
ternations of gloom and sunshine, but the 
gloom is greatest as he approaches his own 
shores. Ath6n& here, it is said, destroys his 

g olden locks, and takes away all beauty from 
is countenance. He enters bis house in the 
tattered garments of a beggar ; but when sur- 
rounded by the suitors whom he is about to 
slay [PEKELOpf:], the ancient splendour re- 
turns, as his arrows, which, like those of 
Phoebus and Artemis, never miss their mark, 
bathe the hall in blood. Like Achilleus in his 
vengeance, Odjsseus is not satisfied until all hia 
foes are slain, and until he has wreaked his 
fury on the body of Melanthius, as Achilleus 
insulted that of Hector. The incidents in the 
closing scenes are in close parallel with those 
of the final conflict in the Iliad , and even the 
temporary dismay of Achilleus when struggling 
with the streams of Scamander and Siraoeia, 
reappears in the fear of Odysseus when for a 
brief moment the suitors seem likely to get the 
upper hand. The poem closes with a splendid 
picture of repose, and Odysseus finds Penclont 
m her bridal chamber not less fair than when b« 
had left her to go to Troy, as Iole and (En6n6 
appear in all their radiaut beauty in the hist 
hours of Heracles and Paris. 

The character of Odysseus is, in short, pre- 
cisely the same ethically as that of Achil- 
leus, Meleagros, Paris, Bellerophon, and other 
heroes, and regarded in its groundwork, far 
from being taken as the true portrait of an 
Achaian chieftain, it is in strictness of speech 
scarcely human. The attempt to treat these 
portraits as genuine pictures of national cha- 
racter may go far to justify the repulsion 
which Mr. Dasent and other recent writers 
openly avow for all Greek mythology. This 
view of the character of Odysseus may be 
found in Colonel Mure's History of Greek 
Literature: for the degree in which it ^ilsto 
explain the incidents and the language of tbs 
Odyssey, see Cox, Thebes and Argos , p. 93 Ac. 

The name Odysseus may be traced to the 
same root with b^vatrofiai, to be angry ; but tbs 
tale by which his nurse Eurycleia is made to 
account for it throws a curious light on u»s 
process by which these stories gr®*' 'Pj 
According to this version, he was so nsmefl 
by his grandfather Autolycus, to express the 
hatred generally felt by men and women fv 
the crimes and robberies of that chienam* 
But the name, like that of Ltcaon, and hylone 
(Lycius), Lykegenes, as epithets of Th aw s*, 
interprets itself as a mere name of the 
' .« - — * that « 



Odysseus was dimmed when he first en 
his own hall. . - 

Odyssey. The Homeric poem 
lates the adventures of Odysseus on nw. 
turn from Troy. This poem exhibits » 



(ECUMENICAL CENANTHOL 

greater unity of composition than the Iliad Ebinys of Laios is made to woz|c an awfnl 
while it seems on the whole to be the work of vengeance. ttcastt slays herself in her mar- 
a somewhat later age. But although there is riage chamber, andf (Edipus takes oat his eyes, 
throughout a" unity of plan, the tale of the The remainder of the tafe is one of gloom and 
death of Achilleus, the longer lay Of Demo* darkness, until in the last Beene (in the company 
docus, the episode of the solar herds in Thri- of Theseus, the solars hero of Attica), (Edipus 
nakia, with other passages, point apparently goes forth to die amid the blase of lightning In 
to a time when these; and perhaps other the sacred grove of the Eumenides. In his 
portions of the poem, existed m the form of last hours, his eyes had rested on Antigontythe 
separate lays. (Grote, Hist, of Greece, part i. ; fair and tender light which comes across the 
Mure, Critical History of Greek Literature; eastern heaven as the sun sinks in the west. 
Gladstone, Homer and tie Homeric Age ; Cox, (Max Muller, Comparative Mythology.) But 
Tales of Thebes and Argos.) [Iliad ; Epic.] throughout the several incidents of nis career, 
CBoumenioal (Or. e&cov/imarfr, of the whole he was only fulfilling his doom. Heracles and 
world). In the Greek language, a term applied to IolA must meet when the day is done; and 
ecclesiastical matters in the sense of universal, hence arose the idea of that *Ar 4 vm|, or invin- 


Several patriarchs of Constantinople assumed 
the title of oecumenical, apparently in opposi- 
tion to the pretensions of the bishop of Borne. 
(Ecumenical councils are those to which pre- 
lates resorted from every part of Christendom 
under the jurisdiction of the Boman empire. 
[Council.] 

(Edema (Gr. ofSrjfia). A puffiness or swell- 
ing of parts arising from water collecting in 
the cellular membranes. 

OSdlpua (Gr. Otohrovs). In the Mythology 
of Thebes, a son of Laios, who slays his father, 
destroys the Sphinx, and marries his mother 
IocastA (Jocasta). The solar character of this 
legend is rendered evidenton an examination of 
its details. The name of Iocast€ belongs to the 
same family with those of IolA, Iolaos, Iamos, 
Iobates, all expressing the violet colour. His 
father Laios, like Acrisios, Priam, and Aleos, 
dreads his own child, and exposes him on a 
mountain side. But, as Indra slays DahanA and 
the Night who bare him, so (Edipus must slay 
Laios at the beginning of his career, in which, 
like Heracles, Theseus, Perseus, and all other 
kindred heroes, he must slay a monster which 
oppresses the people of his land. This monster, 
the Sphinx, belongs to the same class with 
Python, Typhon, Fafnir, and Polyphemus. As 
in the mythology of the north i'afnir is the 
dragon of winter who encircles the treasures of 
the earth within his pitiless folds, so is the 
Sphinx the dark and lowering cloud, hanging 
over the earth during. a time of drought, and 
heightening its agonies, until (Edipus, who 
alone knows her mysterious Bpeech (as the sun 
was said to understand the mutterings of the 
thunder), hurls her from the hill on which she 
is seated, as the cloud, in Vedic language, 
smitten by India breaks into rain, and then 
vanishes away. As his rewafti, (Edipus is 
married to locastfe; but locast 4 , instead of 
being the bride from whom he had been early 
parted, as Heracles was from I0I6, and Odysseus 
from Pcnclop6, is in the Theban myth his 
mother: and thus a vein of more modern 
ethical belief was introduced into the legend. 
The morality of men could not recognise a 
form of speech in which the same person 
might, with the interchangeable diameters of 
the Vedic gods, bo represented as at once the 
son and tho husband of another. Hence tho 
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cible necessity [Moira.], which in post-Homeric 
times came to be regarded as more powerful 
than Zeus himself. 

The myth refers tuv name (Edipus to the 
swelling (offlew, to swell) of the feet caused 
by the tight bandaging of his ankles when he 
was exposed on Cithseron. The story has much 
the sime value with that in which Eurycleia 
accounts for the name Odtsseus. If the lege&cl 
be right in referring it to q2 &&# at all, the idea 
oonveyed is that of the swelling of the sun as 
it rises from a point of light to its full diameter 
above the horizon. Por a more complete analy- 
sis of the story, see BrAal, Le Myths dCEdipe. 

CE11 de BoBuf (Fr. butts eye). A small 
light formed in a roof for the purpose of 
lighting an attic, or a story in it. The small 
openings in a dome are also called by this 
name, as the yeux de bceuf of the dome of 
St, Peter’s at Borne. 

(Enaotbe ( Gr. olvivBij). In Botany, a 
genua of UmbeUiferes , some species of which 
are poisonous. (E.orocata, the Water Hem- 
lock, found in wet ditches in this country, 
is one of the most virulent. Its roots consist 
of a number of thick, whitish, parsnip-like 
tubers, a resemblance which has been the 
cause of fatal accidents, since they act as 
an acrid narcotic poison. The plant is some- 
times called by country people five-fingered 
root , and has some reputation as a remedy in 
diseases of the skin. (E. Thsllandria , (EL 
fistulosa , and (E. pimpinslloides are other 
common British plants. Same of the species 
produce innocuous tubers, which are eaten as 
food. 

(Enanthlo Bther. A a peculiar compound, 
upon which the fragrancy and persistent odour 
of certain wines depend. It remains in the 
form of an oily liquid when large quantities 
of wine are distilled. By mixing it with an 
alkali and decomposing the rfftxture by sul- 
phuric acid, a product is obtained which has 
been termed ctnanthic add . A solid substance 
j called ananthie ether , and used in Bavaria for 
flavouring inferior wines, was exhibited in the 
International Exhibition of 1862. 

(EaaotlioL A product of the destructive 
distillation of castor oil. When purified, it is 
a clear liquid of a peculiar pungent smell and 
taste. 
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CENANTHYLIC ACID OFFSETS 

dnstbyilo Add. An acid of a peculiar , the fruits of the earth, the latter to animals; 
aromatic odour, obtained by the action of nitric bnt this can scarcely have been the case, for 
acid On castor oil or asnanthol ; it also occurs both the burnt offering and the sin offering 
in the fbnsel oil of maize spirit. required animals to be sacrificed* Among the 

Hacmder (Or. elm, and ptrpow). A Greeks, Homans, and Other nations, the same 
hydrometer adapted to the determination of practice prevailed of offering at their altars 
the strength of wines. wheat, flour, and bread. In a modem sense, the 

ObltM. [Paris.] term offering is applied to certain ecclesiastical 

flbHllsm (Or. oMBijpas). A genus of dues payable by custom, as the Easter offerings, 
Onagrdcm, some showy species of which are &c. This latter custom has obtained from 
cultivated in gardens under the name of Evening the first period of Christianity, when those who 
Primrose. iSe roots of 0 . biennia , the common officiated at the altar had no other maintenance 
evening primrose, eaten after meals, are Baid or allowance than the free gifts or offerings 
to be, like olives, incentives to wine-drinking, (oblationes) of the people. 

flffiiotlftlonlo Add (Gr. olm, and 9e7or, Offertory. The first part of the Mass, in 
sulphur). An acid formed during the action which the priest prepares the elements for 
of sulpnurie acid upon alcohol. Sertueraer consecration. In the office of the church of 
gave it the dboWname: it is the sulphovinic England communion, it denotes the sentences 
acid of other chemists. which are recited by the officiating priest while 

Oeratedlte. A silico-titanite of Zirconia, the people are making their oblations or offer- 
found at Arendal in Norway, in brilliant ings. (Palmer, Grig. IAturgicee.) 
reddish-brown opaque or slightly translucent Office Found. In English Law, an enquiry 
crystals, generally on crystals of Pyroxene, executed by some officers of the crown, when 
It is probably an altered Zircon. Named* after certain events have occurred in consequence of 
the Swedish chemist Oersted. which the crown becomes entitled to take 

Ofsopbagltft* (Gr.). Inflammation of the possession of real or personal property. Such 
oesophagus. are the finding of treasure under certain 

(Eiopbagotomy (Gr. o leotpdyos ; ripvu, circumstances, the intestacy of a bastard, &c. 
I cut). The operation of cutting into the The verdict of a coroner’s jury of felo de se is 
oesophagus, or gullet, for the purpose of an instance of office found, on which the crown 
removing some foreign substance. is entitled to take possession of the effects of 

OBaopllugu* (Gr. oltro<pdyos } the gullet), the deceased. There are many cases, howevrr, 
The tube by which food is conveyed from the both as to lands and chattels, in which the 
posterior part of the mouth, or pharynx , to the crown is entitled without offico found, 
stomach. The gullet. Official (Lat. officium, duty). In the Canon 

Iffatrua (Gr. olarpos , a gad-fly). The name Law, the deputy or lieutenant of a bishop, abbot, 
of a genus of Dipterous insects, some of which 8tc., or an ecclesiastical judge appointed by 
lay their eggs in the skin of quadrupeds, which them. The principal official of the bishop is 
they pierce for that purpose; others near the his chancellor, whoshjurisdiction is coextensive 
nose, up which the lame creep to the frontal with the diocese. An officials forancus (styled 
sinuses. The flies of an allied genus ( Gastero - in English law commissary) is appointed to 
philus) attach their eggs to the hairs in situa- part of a diocese when large. The court of the 
tions where they can be licked off and official is styled in the canon law his officiality. 
swallowed. As their vitality protect* them Officinal (Lat.' officina, a workshop). In 
from the action of the gastric juice, they are Pharmacy, such remedies as are directed by the 
hatched in the stomach, and the larvae attach Pharmacopoeia to be kept in the apothecaries’ 
themselves to the inner membrane, forming shops. 

what are called bots in Jthe horse. Offing. A Nautical term, denoting a pert 

Offa Helmontlfl. A term applied by some of the sea at a considerable distance from the 
of the old chemists to carbonate of ammonia shore where there is deep water, 
thrown down from its aqueous solution by the Offset. In Architecture, the upper surface 
addition of alcohol # left uncovered by the continuation of a wall 

Offont. In Printing, that part of a printed above the place where the thickness diminishes, 
sheet which cuts off, and which when folded is thus forming a ledge. 

inserted in the middle of the other part, forming Offsets. In Gardening, a name given to 
together a regular and orderly succession of al} young radical bulbs when separated or takrn 
the pages in the signature. off from the parent roots ; also short lateral 

Offerings (Lat. ohfero, I bring). Literally, shoots bearing clustering leaves at the extre- 
gifts presented at the altar in token of acknow- mity. One of the chief methods of propagating 
lodgement of the divine goodness. Offerings plants is by means of offsets. [Propagation 
constituted a large portion of the Jewish of Plants.] 

worship. They consisted chiefly of bread, Offsets. In Surveying, short distances from 
salt, fruits, wine, and oil, and had different the chain-line, usually measured with a rod, 
names according to the purposes for which they called an offset staff the most convenient 
were employed. A distinction has often been length for which is 6 foot 7*2 inches, being 
made between offerings and sacrifices [Sacri- equal to 10 links of the surveying chain. 
pick] ; the former being said to refer only to [Surveying.] 
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OGOOtTE 


OILS 


A variety of Ripidolite, from The apparatus for the production of oil gas in 
Kauris in Upper Austria. 1 described in the Quarterly Journal of Slciencv, 

OfM (Fr. ogive, Ital aogivo). In Archi- vol. viii. A gallon of common whale oil yields 
lecture, the same as GnU Recta. [Moulding.] from 90 to 100 cubical feet of gas ; and an 
Ogbama. A peculiar kind of shorthand Argand burner, giving the light of six or 
writing in use among the ancient Irish. It seven wax candles, consumes from U to 2 

• 4..J -if 1 - j i L' 1. i j>. . i. i i i. i .1 _ 


consisted of certain lines and marks which 
derived their power from their situation and 
position, as they stood in relation to one 
horizontal principal line, over or under which 
they were placed, or through which they were 


cubical feet per hour ; whereas, to produce the 
same light, from 5 to 6 cubic feet of coal gas 
are required. 

(HI Fainting. Painting in which the 
medium for using the colours consists partly of 


drawn ; the characters or marks, according to oil. Mere decorative work was often executed 
their position, standing in the place of vowels, with oil colour, in the early middle ages ; but 
consonants, diphthongs Ac. 1 Hubert and John van Eyck, early in the 

Ogive or Ogival (Fr.). In Architecture, the fifteenth century, were the first to substitute 
term used by the French to express the arch oil or varnish painting for tempera, in the 
struck from two centres. j execution of pictures. Oil painting has the 

Ogres (Fr. ; Span, ogro, ItaL orco). The advantages, above all other modes, of afford* 


well-known name of those imaginary monsters 
with which the nursery tales of England abound. 
They are usually represented, like the Cyclops 
Polyphemus, as cannibals, of malignant dis- 
positions, and as endowed with gigantic height 
and power. By some the term ogre is derived 
from Oegir,one of the giants in the Scandinavian 
mythology (Grimm’s Deutsche Mythologie , p. 
146) ; while others have thought that, it has 
been borrowed from the Ogurs, or Onogurs, a 
savage Asiatic horde, which overran part of 
Europe about the middle of the fifth century. 
The Italian form of the word seems to point 
to the Latin orevs as its origin. 

Ogygtan Deluge. The name given to the 
flood of Deucalion, supposed to have taken 
place during the reign of Ogyges in Attica. 
[Deluge.] 

Oldioxn (Or. ©13&», to swell). The vine- 
mildew, a pest to which grapes, both in vine- 
yards and hothouses, have of late years been 
subject, has been traced to the attacks of a 
kind of fungus which has been referred to 
this genus, 0. Tuckeri . This plant is one] 
of the naked- spored moulds. Mr. Berkeley, 
however, thinks that the Oidium is an early 
stage of some Eryeiphe. Sulphur is the only i 
remedy which has, as yet, been discovered. 

Oil of Brtoka. A term applied, by the old 
chemists to the empyreumatic oil obtained by 
subjecting a brick soaked in oil to the process 
of distillation at a high temperature. This 
oil is used by lapidaries as a vehicle for the 
emery by which stones and gems are sawn or 
cut. 

Oil Cake. The residuum of various seeds 
after expressing the oil, especially of linseed 
and rape ; it is used for cattle-feeding and as 
manure. 

Oil Caps or Xft&brleators. Cups fitted 
to the bearing or frictional surfaces of an 
engine, for the purpose of lubricating them, 
ana thus of diminishing the friction. 

OH Oas. The inflammable gases and 
vapours (chiefly hydrocarbons ) obtained by 
passing fixed oils through red-hot tubes, and 
which may be need as coal gas , for the pur- 
poses of illumination. They yield a brilliant 
light, but too expensive to he generally adopted. 
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ing great delicacy of execution, a union and 
insensible blending of the colours, and above all 
that of imparting great force to its effects. The 
principal oils used are those extracted from the 
poppy, nut, and linseed. With the latter driers 
are introduced. A small' quantity of oil only 
is necessary, the colours being tempered with 
turpentine, and with mastic or copal varnish. 
In repairing old oil pictures no oil should be 
used, as it darkens after a little time. The 
dry colours should be mixed with pure mastic 
varnish, and tempered in their application 
with turpentine. [Painting.] 

Oil Seed. A name applied to the seeds of 
the Ram-til, Guizotia oleijera. 

OH of Vitriol. [Sulphuric Acid.] 

Oils (Ger. 61, lit. oleum, Gr. fAoiov). 
The term oil is applied to several dissimilar 
and distinct organic products, such as fixed 
oils, volatile oils, and mineral oils. The fixed 
or fat oils are either of vegetable or animal 
origin ; they are compounds of carbon, hydro- 
gen, and oxygen, the relative proportions vary- 
ing but little in the several species. The fol- 
lowing analyses of olive ana spermaceti oil 
may be assumed as types of the rest : — 


Carbon. 


Olive 
Oil 
. 77-2 

Spermaceti 

Oil 

780 

Hydrogen 

, 

. 13*3 

11*8 

Oxygen 

. 

. _9A 

10*2 


1000 

1000 


The futed oils abound in the fruit and seed of 
certain plants; they are lighter than water, 
unctuous, and insipid, or nearly so. Some of 
these require a low temperature for their con- 
gelation, such as linseed oil ; others, such as 
olive oil, concrete at a temperature higher than 
the freezing point of water; some are solid at 
common temperatures, such as cocoa-nut oiL 
Some of these oils when exposed to air absorb 
oxygen, and gradually harden, forming a kind 
of varnish; these are called drying oils, and are 
the vehicle of paints. Linseed oil is one of this 
kind. Others become rancid, as almond oil. All 
these mis, like the different kinds of fat, eonsiat 
of two proximate principles, called stearin sad 
olein : the former is the fatty portion, which 



OILS 

first concretes on cooling the oil, and from 
which the olein, or oily portion, may be sepa- 
rated by pressure. These oils cannot be vola- 
tilised without decomposition. At a red heat 
they are resolved into volatile and gaseous pro- 
ducts, among which hydrocarbon a ~ of various 
kinds predominate; hence the use of these 
oils, when volatilised and burnt by the aid 
of a wick, as sources of Artificial light. The 
action of the alkalies on the fat oils is highly 
important in the manufacture of soap. 

The volatile ails are generally obtained by 
distilling the vegetables which afford them 
with water. They fluctuate in density a little on 
either side of water : they are sparingly soluble 
in water, forming the perfumed or medicated 
waters, such as rose and peppermint water, but 
are mostly soluble in alcohol, forming essences. 
A few, such as oil of turpentine, of lemon 
peel, of capivi balsam, &c., are hydrocarbons, 
1 . e. they consist of carbon and hydrogen only ; 
the greater number, however, contain oxygen 
as one of their ultimate elements. They are 
chiefly used in medicine and in perfumery, 
and a few of them are extensively employed in 
the arts as vehicles for colours, and in the 
manufacture of varnishes ; this is especially the 
case with oii of turpentine. 

The term mineral oils is applied to a number 
of oily bodies derived from lignite and bitu- 
minous bodies either -by natural or artificial 
distillation. These oils are used partly for 
lubrication, but chiefly for illumination. One 
of the most important of the materials manu- 
factured from these sources is paraffin oil, the 
production of which from Boghead cannel coal 
has been carried out on an immense scale by 
Mr. Young, of Bathgate, near Edinburgh. 

But this artificial mineral oil has recently 
encountered a formidable rival in native coal oil t 
or rock oil , which has been distilled by nature 
herself, and consequently does not require 
those preliminary processes which oil produced 
from bituminous coal has to undergo. These 
discoveries have been made principally in the 
United States of America, and more especially 
in Canada. In the latter country alone no less 
than twenty million gallons of this oii have 
been obtained from wells, several of which are 
spouting wells. From these the oil rises, pro- 
bably from the pressure of gas, to a considerable 
height above tne surface of the ground, so as 
not to require pumping. The twenty millions 
of gallons, which represent the annual produc- 
tion of the Canadian wells, may, upon a mode- 
rate calculation, be said to furnish, in refined 
oii alone, illuminating material equal to one 
hundred and eighty millions of pounds of sperm 
candles. 

The importance of such a vast amount of 
illuminating material so cheaply obtained can 
scarcely be overrated in connection with the 
question of the production of artificial light. 
Up to the present time, the refined oil from 
this crude pagmleum has been prevented from 
coming intffwfective competition with the 
original paraffin oil, owing to the carelessness 
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with which the former has been manufactured. 
There is a considerable portion of lijjht naph- 
tha left in this oil, which renders it capable 
of forming explosive mixtures in the lamps 
wherein it is burnt. Both these American 
oils require to be still farther freed from vola- 
tile naphtha. They would then form valuable 
illuminating materials. From an economical 
point of view, the rock oil and the paraffin oil 
approach gas much more closely than any other 
illuminating agent hitherto invented ; while the 
enormous quantities in which these oils are now 
being produced cannot fail to make them still 
lower in price. They may consequently be re- 
garded as very formidable rivals of gaslight. 

O filets, Oyleta. In Medisval Architec- 
ture, the term oillets is applied to the small 
openings, or loopholes (sometimes circular), 
through which in mediaeval fortifications mis- 
siles were discharged against the enemy. 

Olaanlte. A name for Anatase (oxide of ti- 
tanium), from its chief locality, Bourg d’Oisans 
in Dauphiny. 

Okenftte. A hydrated bisilicato of lime, 
composed of 28 per cent, of lime, silica 62, and 
water 18. It generally occurs in delicately 
fibrous and sometimes m radiating masses, of 
a snow-white colour, with a tinge of yellow or 
blue. It is very tough. It is found in Disco 
Island; Tupaursak in North Greenland, in 
amygdaloid ; also ii> Faroe, Iceland. Named 
after Professor Oken. 

OUumoeae (Olax, one of the genera). A 
natural order of hypogynous Exogens belong- 
ing to the Berberal alliance, and distinguished 
by its valvate regular symmetrical flowers, its 
axile placentae, its stamens alternating with 
the petals, and its pendulous ovules. It con- 
sists for the most part of tropical shrubs. 

Olanin (Lat. oleum, oil). One of the ingre- 
dients of the fetid empyreumatic oil obtained 
by distilling bone and some other animal 
matters. 

Old Rad Sandstone. The name formerly 
given by English geologists to a group of 
sandstones, often of a red colour, and lying 
beneath the carboniferous limestones in some 
parts of Herefordshire and South Wales. The 
name was adopted in contradistinction to that 
of New Bed Sandstone, from which the Old 
Red is separated by the carboniferous series. 
The old red sandstone in its typical character 
exists not only in the places named, but in 
Scotland and in Russia ; in other countries it 
is so different in mineral character tha t the 
name is quite inapplicable. The rocks, what- 
ever they may be, of this date are now more 
generally called Devonian [which see]. 

The typical old red consists of (1) yellow and 
red sandstones and impure limestones, some- 
times magnesian, together called the Old Red 
Conglomerate ; (2) a sandstone or grit occasion- 
ally used for flagstone ; (3) variegated sand- 
stones and bituminous senists overlying a 
coarto grit and conglomerate. 

014 Testament. The name given to the 
Hebrew" Scriptures. The period of their being 
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collected is unknown. Some of them were in 
existence before the Babylonish captivity (600 f 
years b.c.); others were collected at a later 
period ; and the collection as it at present j 
stands was completed in the second century ! 
before Christ. The Jews divided the Old 
Testament into the Law, the Prophets, and 
other writings known by the name Hagio- 
grapha, of which the Psalms were at the head. 
The contents of the Old Testament may be 
conveniently divided into the Historical Books, ! 
of which there are seventeen ; the Poetical, of 
which there are five; and the Prophetical, of 
which there are sixteen, distinguished into 
the hooks of four greater and twelve minor 
prophets. The Historical Books include the 
Pentateuch, the Books of Joshua, Judges, Ruth, 
two Books of Samuel, two Books of Kings, 
two Books of Chronicles, the Books of Ezra, j 
Nchemiah, and Esther. The Poetical Books | 
include the Book of Job, the Psalms, the Pro- j 
verbs, Ecclesiastes, and the Song of Solomon ; 
and the Prophetical comprise (of the greater) j 
Isaiah, Jeremiah, Ezekie\ aud Daniel, and (of 
the minor) Hosea, Joel, Amos, Obadiali, Jonah, 
Micab, Nahum, Habakkuk, Zephaniah, Haggai, 
Zechariah, and Malachi. [Apocrypha ; Bmra ; 
Biblical History; Testament; Prophets; 
Psalms; &c.] 

Oldfleldla. (after Mr. R. A. Oldfield). A 
species of this genus of Euphorbiaceay called 
<). afficana, has been ascertained to furnish 
tlic African Oak or African Teak, a hard wood 
said to he one-third stronger than English 
oak or Malabar teak, hut so ponderous that it 
cannot he used alone for such purposes as ship- 
building. The heartwood is very durable in 
places where there is a free current of air, but 
in confined situations it is apt to decay. 

Olea (Lat.). A genus of trees belonging to 
the OleacetB and the Linnaean Diandria Mono - 
gyr.ia. The Oka curopaa, or Common Olive, 
has an upright stem, with numerous branches, 
grows to the height of twenty or thirty feet, 
and differs from most trees in yielding a 
fixed oil from the pericarp instead of from 
the seed. 

The Olive-tree has in all ages been held in 
peculiar estimation ; and some authors have 
styled it a mine upon earth . It was sacred to 
Athena. [Minerva.] O.ive wreaths were used by 
the Greeks and Romans to crown the brows of 
victors ; and it is still universally regarded as 
emblematic of peace. The olive flourishes ouly 
in warm and comparatively dry parts of the 
world, as in the South of France, in Spain, 
in Italy, Syria, and the north of Africa; and 
though it has been grown in the open air in 
this country, its fruit dees not ripen. The 
fruit is a smooth oval plum, about three- 
quarters of an inch in length, and half an 
inch in diameter, of a deep violet colour when 
ripe, whitish and fleshy within, bitter aud 
nauseous, but replete with a bland oiL Olives 
intended for preservation are gathered before 
they are ripe. In pickling, the object is to 
remove ana to preserve thorn green, by im- 
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pregnating them with a brine of aromatised 
sea salt ; and for this purpose various methods 
are employed. 

It is chiefly, however, for the sake of its oil 
that the olive-tree is cultivated. Olive oil is 
pale yellow ; its density is *910. When fresh, 
and of fine quality, it is almost tasteless, having 
only a very slight and agreeable nutty flavour. 
It is less apt than most other fixed oils to 
become viscid by exposure, and hence is pre- 
ferred for greasing clock and watch work. It 
is largely used as an article of food. It is the 
principal article of export from the kingdom of 
Naples. The quantity of olive oil imported 
into England in 1863 was 19,866 tons, of the 
computed value of 1,138,3362. In 1861 the 
quantity was somewhat less. There was for- 
merly a duty of eight guineas a ton on olive 
oil, but it is now admitted free. 

Oleaceee (Olea, one of the genera). The 
natural order of plants which contains the 
Olive-tree and the Ash. It belongs to the 
Solanal alliance, and consists of trees or shrubs 
inhabiting the temperate parts of the world, 
and distinguished from others by their flowers 
being monopetalous and diandrous, with a 
valvate aestivation. 

Oleander. [Nerium.] 

Olecranon (Gr. uKeKpavov). The head of 
the ulna. The process of the ulna which forms 
the elbow. 

Olefiant Gas. Ethylene. This variety of 
carburetted hydrogen may be obtained by 
j heating a mixture of two measures of sulphuric 
acid and one of alcohol. It is of somewhat less 
| specific gravity than atmospheric air, 100 cubic 
inches weighing 30*5 grains. It hums with a 
bright white flame, and produces during com- 
bustion such proportions of carbonic add and 
water as stow that one volume of the gas is 
constituted of two atoms or volumes of hydro- 
gen and two atoms of carbon ; in two volumes, 
therefore, it contains four atoms of carbon and 
four of hydrogen, its formula being C 4 H 4 . 

When two volumes of chlorine are mixed 
with one of olefiant gas, and inflamed, hydro- 
chloric acicl is formed, and the carbon of the 
gas makes its appearance in the form of dense 
black soot. If the mixture, instead of being 
kindled, he left standing over water, it soon 
condenses into a liquid looking like oil (hence 
the term olefiant gas), which is dichloride of 
ethylene. It has an aromatic odour, not 
unlike that of oil of caraways. 

Oleic Add. (C ne H 34 0 4 .) This acid is 
obtained by saponifying almond oil with potash, 
and decomposing the soap by hydrochloric acid, 
which separates a mixture of oleic acid and 
margaric acid : this, by digestion with oxide of 
lead, is converted into oleate and margarate of 
lead, and by digesting these in ether, an acid 
oleate of lead is dissolved. The ethereal solution 
is mixed with its bulk of water and decom- 
posed by hydrochloric acid, which throws down 
chloride of lead, and leaves the bUoe acid in 
solution, from which it is obtained by evapora- 
tion. The erode oleic acid, produced by pres* 



OLEIN 

sure in the manufacture of stearin© candles, 

Oleic acid is^colourless, concretes at about 
50°, and reddens litmus ; it is insoluble in 
water, but abundantly soluble in alcohol. The 
neutral oleates have little tendency to crystal- 
lise. The soluble alkaline oleates are soft 
fusible compounds, more soluble in alcohol than 
in water, and are decomposed by excess of 
water, into free alkali, and acid compounds. 

Olein (Lat. oleum, oil). (C 114 H 10 4 0 la .) 
Oleate of glycerine. Olein is the principal 
ingredient m the fat oils which remain fluid 
at common temperatures. It is procured by 
separating the palmitin and stearin from a fat 
oil, by cold ana pressure, dissolving the liquid 
portion in ether, evaporating, and digesting the 
residue in cold alcohol, which dissolves the 
olein, and leaves palmitin and stearin un- 
dissolved. Olein iB colourless, inodorous, and 
tasteless ; its specific gravity is about 0 9. It 
is insoluble in water, but abundantly soluble 
in alcohol and in ether. It remains fluid 
at 32°. 

Oleopbosphorlo Add. A fatty acid con- 
taining phosphorus, and forming one of the 
proximate components of the yolk of eggs and 
of the brain. In combination with soda it 
occurs in other parts of the body, its quantity 
increasing with the age of the animal. Fishes 
with tender white flesh (whiting, sole, plaice, 
&c.) contain less of it than is found in those 
of a firmer muscle (salmon, trout, herring, 
mackerel, &c.). [Cubebric Acid.] 

Oleosaccharum (Lat. oleum, and sac- 
charon, sugar). In Pharmacy, powdered sugar 
mixed or imbued with certain essential oils; 
called also Elceoeaccharum. 

Oleraeeoum. In Botany and Horticulture, 
a term applied to plants having esculent pro- 
perties ; i.e. to such as are fit for kitchen use, or 
having the nature of a potherb. 

(Heron, Lawi of. [Maritime Law.] 

Olfhotory Verves. The nerves of smell. 
The first pair of nerves. They arise from the 
part of the brain called the corpora striata , 
and, perforating the ethmoid bone, are distri- 
buted over the mucous membrane of the nose. 

OUbannm. A gum resin, imported from 
the Levant, in yellowish white and nearly 
opaque drops or tears ; it has a bitterish flavour, 
and has been used in medicine. When burnt, 
it exhales rather an agreeable odour, and is 
sometimes called frankincense. Indian Oli- 
banum is the produce of Bostvellia thurifera, 
and African Olibanum of B. papyrifera. 

Oligarchy (Gr. bXvya pxfa). A state in 
which the sovereign power is lodged in the 
hands of a small exclusive class. It differs from 
aristocracy, in that the latter term appears to 
designate a government id which the whole of a 
particular class or interest, e.g. the noble, the 
wealthy, &c., share directly or indirectly in the 
manugement of public affairs ; while, in an oli- 
garchy, it is a party or section formed out of one 
of these classes which enjoys the advantages of 
government. 
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Ollgoclaae (Gt. bxlyos, little , and k\6m, 
to cleave). A soda-Felspar. It is a silicate of 
soda and alumina, composed of 62*3 per cent, 
of silica, alumina 23*5, ahd soda 14*2. It is 
white, with a tinge of grey, green, yellow, or 
red, and is more or less translucent. The 
crystals, which often occur in twins, resemble 
those of Albite. It is found in Teneriffe 'in 
trachyte ; and in granite at Kimito, near Stock- 
holm ; also at Arendal in Norway, Arri&ge in 
France, Haddam in Connecticut, Siberia, &c. 

Ollgon Spar. A variety of Sparry Iron- 
ore, containing twenty-five per cent, of prot- 
oxide of manganese; found at Ehrenfrieders- 
dorf, in Saxony. 

Oliva (Lat. an olive). A genus of Peetmi- 
branchiate Gastropods, dismembered from the 
Volutes of Linnaeus, and so called on account 
of the long, elliptical shape of the shell. The 
aperture is narrow, long, and notched opposite 
to the spire, which is short ; the folds of the 
columella are numerous, and resemble striae. 
The animal has a large foot, the anterior por- 
tion of which is marked off by an incision on 
each side. The horns or tentacula are slender, 
and the eyes are on the middle of their outer 
side. The proboscis and the breathing tube 
are tolerably long ; there is no operculum. 
The species of Oliva rival the cowries m beauty. 

Olive. [Glea.] 

Olive Copper-ore or Ollvemfte. A 

hydrated arseniate of copper of an olive-green 
colour, the finest specimens of which have been 
found in Cornwall. 

Olivine. The name applied to varieties 
of Chrysolite of inferior colour and clearness. 
It occurs in yellowish-green or olive-coloured 
masses and grains embedded in basalt and 
lava, as in the basalt of the Giant’s Causeway 
in Ireland, the trap rock of Arthur’s Seat near 
Edinburgh, the lavas of TJnkel on the Bhine, 
and in those of the Sandwich Islands. It is 
also sometimes found associated with meteoric 
iron. Olivine is an anhydrous silicate of mag- 
nesia and protoxide of iron, and is veiy difficult 
of fusion. 

Olla Fodrlda (Span, putrid mixture). The 
name given to a favourite dish of all classes in 
Spain ; consisting of a mixture of all kinds of 
meat cut into small pieces, and stewed with 
various vegetables. The epithet podrida is 
applied to this dish, in consequence of the 
poorer classes being obliged to serve it up 
so often that the odour arising from long 
keeping is far from agreeable. The phrase 
olla podrida is often used metaphorically in 
England for any incongruous melange. 

Olympiad (Gr. dXupmdt). In Chronology, 
a Grecian epoch of four years, being the in- 
terval between the celebration of the Olympic 
games. 

Before the introduction of the Metonic cycle, 
the Olympic year began sometimes with the 
full moon which followed, sometimes with that 
which preceded, the summer solstice. Sub- 
sequent to the introduction of that cycle, the 
year always commenced with the eleventh day 
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of the moon which followed the solstice, and it games might be attended by all who bore the 
is usually regarded as beginning on the first Hellenic name ; and such was their celebrity, 
day of July. It is necessary to observe, in the that spectators crowded to witness them, not 
comparison of dates, that as the Olympiads only from all parts of 'continuous Greece* 
begin about July 1, the first six months of a (*E\aAj but from every Greek colony 

year of our era correspond to one Olympic in Europe, Asia, and Africa (*EaaAs oropaSucfj). 
year, and the second to another. The first In these games, none were allowed to contend 
year of the first Olympiad began 776 years but those who could prove that they were 
and six months before our era ; hence, in freemen of genuine Hellenic origin, and un- 
order to reduce the date by Olympiads to our stained by crime or immorality. The super- 
era, the rule is this : Multiply the number of intendence belonged sometimes to the Pisans, 
the past Olympiad by four, and add the odd but for the most part to the Eleans, by whom 
years; subtract the sum from 777, if before the Pisans were subdued. On one occasion, 
Christ, or subtract 776 from the sum, if after in the one hundred and fourth Olympiad, 
Christ : the remainder will be the year before the management was forcibly seised on by 
Christ or after Christ, if the event happened the Arcadians. The contests at these games 
in the first six months of the Olympic year, consisted in athletic exercises, and also in 
i.e. between July and January; but if the those of music and poetry. The orators were 
event happened in the last six months of the crowned with garlands of wild olive. The 
Olympic year, or between January and July, place where these renowned games were cele- 
the remainder in either case must be dimi- bra ted is a plain, now called Anti-Lalla, op- 
nished by one. For example : the foundation posite the little town of Lalla. See a recent 
of Rome (according .to Varro) was laid in careful description of it in Sir Thomas Wyse’s 
the third year of the 6th Olympiad, and 10th account of his tours in the Peloponnesus, 
month of that year ; required the date ? Here The games commenced a little after the sum- 
5 complete periods are elapsed ; therefore, mer solstice, on the 14th of the Attic month 
5x4+3 = 23; and 777 — 23 * 754, which being Hccatombeeon. 

diminished by 1 gives 753 b. c. for the date. Omander Wood. The name of a kind 
The month corresponds to April. of Calamander wood obtained from Diospyros 

The method of computing time by Olympiads Ebcnaster. It comes from Ceylon, 
did not come into use till after the death Ombrla (Gr. 6fi0po$, rain}. A name for- 
of Alexander; it first appears in the Parian merly applied to certain fossil Echini, under 
Chronicle, which was engraved about sixty the supposition of their having fallen from the 
years after that event. The first historian who clouds. 

used it was Timaeus Siculus, who wrote a lew Ombrometer (Gr. tfi&pos, rain ; prrpoy, 
years later. About 200 years b. c. Eratosthenes measure). A name sometimes given to the 
of Alexandria digested a chronological table of Rain-gauge. 

the Olympiads. Omens (Lat. omina). Casual indications, 

Olympic Oamei. The greatest of the from which men believe themselves enabled to 
national festivals of Greece, celebrated once conj ecture or foretell future events. The essential 
every four years at Olympia, or Pisa, in Elis, characteristic of all omens is their happening 
in honour of the Olympian Zeus (Jupiter). by accident ; and it is this which distinguishes 
These games were said to have been insti- them from all other modes of divination. This 
tuted about 1364 years before the Christian branch of superstition seems nearly as ancient 
era : and, having fallen into disuse, to have as the world itself; and in none do we find 
been revived by Iphitus, king of Elis, 844 years such remarkable indications of sameness of 
b. c. About a hundred years later, it is said, origin. Many external circumstances appear 
the practice was introduced of designating the to be received in almost all countries as 
Olympic period by the name of the victor. ominoUB. The omens in which the Thugs, 
The first who received tne honour was Coirs- or secret murderers of India, trust with p«Cu- 
bus, and the commencement of the Olympiad of liar devotion, are almost the same which an 
Corcebus forms the principal era of Grecian ancient Roman would have observed with equal 
chronology. The games in which he was said attention, especially the appearance of animals 
to be the victor were celebrated about the time on the right or left hand. In classical antiquity, 
of the summer solstice, 776 years before the however, omens appear to have multiplied, and 
era of the Incarnation, in the 8938th of the to have been the subjects of more curious 
Julian period, and 23 years, according to the superstition in later than in earlier agea. There 
reckoning of Varro, before the foundation of are numberless omens in Homer ; but they are 
Rome. But the historical value of this first generally of the simplest description : thunder 
recorded Olympiad is very small. The in- and lightning ; the appearance of some sacred 
scription refers to a time nearly three centuries buds, especially, as some critics have observed, 
earlier than the rise of contemporary history ; those which have the highest flight, and might 
and we have no means of verifying the indis- be supposed to have arrived immediately from 
pensable fact that it was made at or about the the throne of Jove himself. Omefis, among 
time of the events which it commemorates, the Greeks (and, we may add, among ahnost 
(Grote’s History of Greece, part i. ch. xix.) all nations in periods of ignorstifee, andamotih 
Like the other public festivals, the Olympian the vulgar of the present day), may be id- 
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Tided into three classes : those derived from 
natural occurrences, relating to inanimate ob- 
jects, lightning, earthquakes, phosphoric ap- 
pearances, &c.; those derived from animals, 
especially birds, the region of their appearance, 
their voices, &c. ; and those which the indi- 
vidual drew from sudden sensations of his own. 
Sneezing, in most times and countries, has been 
a peculiarly ominous occurrence. The Eomans, 
as is well known, carried the science of omens 
to a very profound depth : the flight of birds 
was the main element in augury ; the omens 
afforded by the entrails of sacrificed animals, in 
the learning of extispicium. In Greek divina- 
tion, the right hand denoted good luck, and 
the left the contrary. Among the Eomans this 
rule was reversed, although their writers in 
later times often adopt the Greek mode of 
expression. This difference of practice arose 
from the position of the augurs at the time of 
taking the omens. In both Bystems the good 
omens came from the east ; but the Greek augurs 
faced the north, and hence had the east on 
the right hand, whilst the Eomans faced the 
south, thus having the east on the left hand. 
[Augurs.] 

Omentum (Lat.). This membrane is formed 
of a duplicature of the peritoneum, and en- 
closes more or less fat. It is attached to the 
stomach, and lies on the anterior surface of the 
intestines. 

Ommftad Caliphs. [Mohammedanism.] 

Omnium (Lat. of all). In Finance, a term 
used in the Stock Exchange, to denote the va- 
rious kinds of stock created when a loan is nego- 
tiated. Up to the year 1799, it was the general 
practice of the government, when it borrowed 
money, to provide for the gradual extinction of 
part of the debt, by the creation of consols for the 
greater part, by that of a stock bearing a high 
rate of interest, which might at a subsequent 
period be lowered, and by the grant of long or 
short annuities, tho effect of this rule being to 
lay alarger share of the burden on the immediate 
borrowers. During the course of the transaction, 
speculations were made in the purchase and 
sale of these stocks jointly, which were called 
omnium , because the premium or discount was 
calculated upoh the whole together. The excuse 
for abandoning the custom of creating omnium, 
severely censured at the time, was found in 
the enormous loans negotiated, and the com- 
parative ease of creating a single stock. 

Omnivors (Lat. omnivorus, all-devouring). 
The name sriven by Tcmminck to an order of 
birds, including those Insessorial species which 
fet'd on both animal and vegetable substances : 
as the Btarling. 

Omoby oldens (Gr. 2>pos, the shoulder ; and 
'ToeiSer, sc. 6ffrovy t a bone , shaped like the 
letter T). A muscle which pulls the os liy- 
oides obliquely downwards: it is sometimes 
called the coracohyoidcus : it arises from the 
superior costa of the scapula, and is inserted 
into the base of the os hyoides. 

Ompbelobiom (Gr. op<puk6t, a navtl , and 
\6fios, a Ifni). This genus of Coanaraceet i* 
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stated, on the authority of Sir B. Schomburgk, 
to yield the ornamental wood called Zebra 
wood, the species from which it is obtained 
being 0. Lambertii , one of the trees of the 
Guiana forests. 

Ompbalodlum (Gr. bpy>a\6s). In Botany, 
the centre of the hilum of a seed, through 
which the nourishing vessels pass from the 
placenta into the seminal integuments. 

Omphalotomy (Gr. 6p<pa\rjropla). The 
division of the navel string. 

Ompbaxlte. A foliated leek-green variety 
of Pyroxene, found accompanied by Garnet, 
with which it forms the rock called Ecklogite, 
at the Sau Alp in Carinthia. 

Onagraceee (Onagra, an old name for the 
genus (Enothera). An extensive natural order 
of polyp eta lous Exogenous plants belonging to 
the Myrtal alliance, very common in gardens, 
where they are much valued for the beauty of 
their flowers. They are known by all the parts 
of their flowers being arranged in fours. The 
genera Fuchsia , (Enothera , and Epilobium are 
common illustrations of the order. 

Onelrooritlos (Gr. dvfipotcpiTiicSs, from ovn- 
pos, dream , and Rplvu>, I judge). The science of 
interpreting dreams : treated of by Artemido- 
rus, Macrobius, and other classical writers ; by 
Thomas Aquinas, and others of the schoolmen ; 
and, among many other moderns, by Cards mis, 
and Maio, a Neapolitan philosopher. According 
to all these writers, the secret of oneirocritical 
science consists in tho relation supposed to 
exist between the dream and the tlmur signi- 
fied ; but, far from keeping to the relations 
of agreement and similitude, they frequently 
liavo recourse to others of dissimilitude and 
contrariety. 

Oneirodynia (Gr. Uveipos, and gain). 
Disturbed dreams, including the nightmare and 
somnambulism. 

Onioolo or Mlcolo. A variety of Onyx, 

used for making cameos. 

Onion (Fr. oignon). The Allium Ccpa of 
botanists, one of the most useful and extensively 
employed of the esculent alliaceous or garlic- 
flavoured plants. What is called Welsh Onion, 
a perennial bulblcss kind sometimes seen in 
gardens, is Allium fistulosum. 

Oniacidae. The name of a family of Iso- 
podous Crustaceans, of which the wood-louse 
{ On i sc us) is the type. 

Onkosftn. A kind of clay of an apple-green 
or brownish colour, which occurs in roundish 
pieces at Posscggen in Salzburg. 

Pnobrycbls (Gr. tvos t an ass\ i &pvx*>, to 
gnaw). [Sainfoin.] 

OnofHte. A native selenio-snlphide of 
mercury, found with other ores of mercury 
near San Onofro in Mexico. 

Onomaaticon (Gr. from Cpopa, a name). 
A work containing words or names, with their 
explanation, arranged in alphabetical or other 
order ; a dictionary, commonplace book, &o. 
The best known work under this title is tho 
On am. of Julius Pollux, in ten books, a valuable 
; r p* rtory of ancient philological learning. 
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I (Or. In 


•fifsis). Lite- 


rally, the making or manufacture of names ; a 
word expressing by its sound the thing wpre- Movtik of 
seated. In most languages the cries of animals ratsniMfi) the 
are thus expressed; sad the line of Aristophanes, 


c £ Europe (whaae, except in the 
iw the oolitic structure is not 
socks are better 


‘O S tofeot tmpTpifrvrovtt&i KSymr Mfah 

shows that the modern Greeks Bare not cor- 
rectly retamed the sound of the eta (which 

they pronounce like our* e\ as the sound ( variably the case that 



of oolites 
It is almost in* 

_ minute particle of 

imitated from nature would not be thus repre- ^ organic matter is in the centre of each little 


sented. Ennius imitated the sound of a trum- 

pet by tbe word taratantara ; and, to represent 1 nucleus 
the croaking of frogs, Aristophanes used fipcic- ^ 
tum^i * oa t {Frog* i. 20®.) Greek and 

German are peculiarly rich in words of this 
description. M. Charles NocKer has published 
a dictionary of those in French For the ovio- 
matopoetic theory, as affecting the formation 
of articulate speech, see LaseuAGX. 

Osoniaa A sweet crystalline principle 
contained in the root of the Ononis rptnosa. 

Oaopordon. A genus of Thistles, repre- 
sented in this country by ft Acanthium, the 
Cotton Thistle, a rather ecasmau, wayside weed, 
which is one of the plants regarded as the 
Thistle of Scotland. It is a stately plant, with 
broad, spiny -edged leaves, white with cottony 
hairs, and large prickly flower-heads of a dull 
purple colour. 

Ontology (Gr. t! Or, being, and xbyos). 

The science of lying in itself, or its ultimate 
grounds and conditions. [Metaphysics.] 

Ones Probaadl (LaL the burden qf pro*- 
*»g\ In Law, the obligation of adducing 
evidence. The onus proban di is said to lie 
generally on that party who asserts the affir- 
mative of the question in dispute, according to 
the rule, * Ei incumbit probatio qui dicit, non 
qui negat.’ It may be shifted, in many in- 
stances, from one litigant to another, by the esta- 
blishment of a primk facie case against a party. 

Onychia. (Gr. foot, the nail). A whitlow, 

Onyohotenthftn (Gr. 6yu^ t a daw ; rtvdos, 
a calamary). The name of the genus of Cala- 
m&ries in which the suckers of the cephalic 
appendages are armed with a hook. 

Onyx (Gr. byv(, a nail). A variety of 
Chalcedony, somewhat resembling Agate. It 
is composed of alternating parallel bands of 
different colours, and was the stone used by the 
ancients for making cameos, the figures being 
cut in the white layers, while the darker portion 
formed the background of the design. Large 
numbers of these stones are brought from 
Oberstein in Saxony, and from Yemen in Arabia ; 
it is also found In the Isle of Skye, and in the 
amygdaloid of the Giant’s Causeway in Ireland. 

Onyx. In Surgery, an abscess of the cornea 
of the eye ; so called from its resemblance to 
the stone termed an onyx. 

Oolite (Gr. t*6y % an egg , and X(0of, a stone). 

A limestone made up of small round particles 
like the eggs dk roe of fi«h. It is sometimes 
called roestone. Limestones of this kind being 
especially abundant in England and character- 
istic of the middle secondary rocks, have long 
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Round this 
layers of the finest 
day. The ar- 
y have been 
induced hr a slight ripple ha shallow water 
loaded with carbonate of B mm, which was thus 
d e posit ed in exonedk&gly minute particles on 
the fragments of hme sand (broken shell and 
cormHsne) which covered the shore. The slight 
mechanical disturbance of the water may have 
been the reason why the carbonate of lime was 
deposited in each separate gnia and not in one 


oolites were probably formed in a 
district where there was a slow subsidence of 
tbe aea bottom, and where carbonate of lime 
was in excess in the water. When the eggs 
composing a limestone are larger than a pin’s 
head, the rock is called Plaaura. 

An important division of 
the middle secondary or Mesozoic rocks of 
England. Regarding the oolitic series as 
fanning three groups, the upper, middle, and 
lower, the great oolite is a member of the 
upper part of the lower group. It abounds 
with admirable but soft building stones in the 
West of England ; and in Yorkshire, Lincoln- 
shire, and Northamptonshire it contains very 
important deposits of ironstone. In some 
places it passes into hard lfiue limestones 
xtremely durable. The celebrated limestones 
of Caen correspond with it in geological age. 

The rocks of the so-called oolitic series in 
England are greatly subdivided. There is first a 
general grouping into upper, middle, and lower, 
and then a further grouping of the subdivisions. 

The following may bo taken as representing 
the most important: — 

I Purbeck beds. 

isa si 

Kimeridge clay. 

f Calc grit 
Coral rag. 

Oxford day. 

Kelloway rock. 


Middle Oolites i 


Lower Oolites 


'Combraeh. 

Forest marble. 

A - Bradford day. 
Great oolite. 
„Stonesfield slate. 

L [ Fuller's earth. 

B < Inferior oolite, or 
1_ D undry beds. 


I 
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The general appearance of the oolites of 
England ia that of three ridges running north- 
north-east and south -south -west, with three 
extensive and rich plains, two between the 
ridges, and one to the west. The ridges are 
escarpments of the hard limestone beds (Port- 
land, coral rag and lower oolite), while the 
plains are occupied by the less coherent clays 
and shales alternating with them (Kimeridge 
clay and Oxford clay). The lowest deposits lap 
over the great plains of the lias to the west, 
and on the east the lower greensand forms a 
poor escarpment covering them. In the centre 
of England the upper beds are absent, in the 
west the whole sequence is nearly perfect, in the 
south the lower limestones make the principal 
escarpment, and in the north the central beds 
are chiefly developed. In the south-east the 
Wealdcn deposits intervene between the oolitic 
and cretaceous series. 

The oolitic series is extremely important in 
England, inasmuch as it yields all through 
our island a vast quantity of excellent free- 
stone and beds of ironstone of great value. 
It is also interesting in the highest degre e for 
its fossils, which are numerous, varied, and in 
excellent condition. Among the most inte- 
resting of the fossils are remains of several 
quadrupeds found in the Stoncsficld slate. 
There are also numerous reptiles, some of 
them of the most gigantic proportions, both 
carnivorous and herbivorous, and one group 
analogous to the larger bats and generally 
inhabiting the air. [Megalosaurus ; Igia- 
nodon ; Pterodactyl. ] 

Oolysii (Gr. wom, an egg , and \vair, a 
setting free). In Botany, a term applied to 
monstrous ovular developcmcnt. 

Ooslte. A mineral resembling Pinite, from 
the porphyry of Oos in Baden. 

Oosporangla (Gr w6v; criropd, seed; and 
i.yyt'iov, a vessel). In Botany, the smaller of 
the two kinds of zoospores, which occur in 
some of the dark-spored Alga; they are re- 
garded by Mr. Berkeley as a transition between 
spermatozoids and minute zoospores. 

Oozoa (Gr. uSr, and (uoi\ animal). A 
name applied by Ficinus and Carus to a 
primary division of the animal kingdom, in- 
cluding those in which the nervous and sangui- 
ferous systems arc incompletely developed, and 
in which the organisation resembles the simple 
condition of the ovum of the higher classes. 
This division corresponds to the Acrita. 

Opacity (Lat. opacitas. from opacus, dark). 
In Optics, that quality of bodies which renders 
them opaque, or incapable of transmitting light. 
It seems to depend upon th^ nature or disposi- 
tion of the particles of bodies, but its precise 
cause is, at present, far from being understood. 
According to Newton, opacity may arise from 
the unequal densities of tne particles of certain 
substances, in Consequence of which tlic rays 
of light on filtering those substances suffer 
such rcfractiqris and reflections as compel them 
there to remain, and cause them to be finally 
absorbed , while, in bodies of a homogeneous 
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nature, as glass, diamond, &c., the light expe- 
riences so much less of these irregular actions, 
that, except when the thickness of the medium 
is very great, it is enabled to pass quite through 
them. 

The entire absorption of all the light which 
enters a substance, merely by the multiplied 
refractions or reflections which it undergoes 
within the mass, is difficult to conceive, and 
the advocates of the undulatory theory ascribe 
opacity to the unfitness of the pores, or in- 
tervals between the molecules of a body, for 
permitting the vibrations of the particles of 
ether, without disturbing the molecules, which 
thus appropriate to themselves the vis viva 
which would otherwise have belonged to the 
transmitted ethereal vibrations. The same 
persons consider transparency to consist in 
such a disposition of the molecules of a body 
that the incident waves of ether can be propa- 
gated with a certain degree of freedom through 
the mass ; some impediment to the propagation 
of the waves may exist in the most transparent 
substances ; and hence when such substances 
have more than a certain thickness, the waves 
cease to be transmitted through them. ( Eng- 
lish Ct/clopadia , * Arts and Sciences.’) 

Opal (Lat. opal us, Gr. <$tt<£aAio?). -A beauti- 
ful mineral characterised by its iridescent re- 
flection of light. It is a kind of amorphous silica, 
containing between five and ten per cent, of 
water, mechanically mixed with it. Common 
Opal in some of its characters resembles the 
Precious or Noble Opal ; but it has no play of 
colours, and is more abundant, the former being 
a very rare mineral. Opal is found in veins in 
porphyry and in vesicular cavities in amygda- 
loid, chiefly ill Hungary, Mexico, the Faroe 
Islands, and Iceland. (Pliny*, Natural History, 
lib. xxxvii. C.) 

Opal-Jasper. A kind of Opal containing 
a large amount of iron-oxide. 

Openings. In Architecture, the piercings, 
or unfilled parts in a wall, left for the purpose 
of admitting light, air, &c. In Civil Engi- 
neering, the openings are often left for tho 
purpose of diminishing the weight that would 
otherwise press upon the foundations, or for 
the purpose of economy in the structure. There 
can be no ride for calculating the proportion of 
the solid to the openings ; the only invariable 
principle in settling them, is to make them 
always immediately over one another, solids 
over solids, voids over voids. 

Opera (Ital.). A musical drama, in 
which the music forms an essential part, and 
not merely an accompaniment. The whole 
dramatic art of the ancients possessed much of 
an operatic character. The choric parts were 
sung; nnd if the dialogue was not carried on 
in the musical tone termed recitative in modern 
times, it was certainly delivered in an arti- 
ficially raised and sustained key, very different 
from the ordinary or oratorical speech. Tho 
first operas in modern times were performed in 
Italy, about the end of the fifteenth century. 
The Orph o of Poliziano has been cited as the 
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first complete piece of this sort. Jean Antoine 
Biiif introduced the opera into France, where i 
the earliest representation of this kind is said 
to have taken place at the marriage of the due , 
de Joyeuse, in 1582. In 1707, the opera of 
Arsinoe, consisting of English words adapted 
to Italian airs, was performed at Drury Lane, 
and a succession of entertainments of this kind 
terminated in the Italian opera. The first 
attempt at a wholly English opera was made 
by- Sir William Davenant, in 1656. The opera 
is divided into seria and buffa, according to the 
subjects and the character of the music ; and 
between the limits of both there is a third 
species, or mezzo stile, not very accurately 
definable. The opera, properly speaking, ad- 
mits only of singing and recitation, although, 
in some of the German operas, dialogue is also 
introduced. The romantic opera, which is 
considered as a German invention, is a com- 
pound between the two Italian species. Me- 
tast&sio in Italy, and Goethe in Germany, have 
both written for the opera ; but these are 
splendid exceptions, ana the poetry has, in 
most instances, been held entirely subservient 
to the music. At the beginning of last century 
the opera, on its more general introduction into 
France and England, was attacked aB an ab- 
surdity by almost all the wits and critics of 
the day. Defenders, however, were not want- 
ing; and foremost among them Voltaire came 
forward with an apology for the opera in the 
preface to his tragedy of Qtldipe. 

Opera-glass. A small telescope used in 
tlioatres, whence it has its name. 

The common opera-glass is simply the tele- 
scope, as invented by Galileo in 1609, and the 
first employed for the purpose of exploring tho 
heavens. A section of the instrument is repre- 
sented in the annexed figure. It consists of an 



object-glass A B, the focal length of which is 
usually from four to eight inches. The eye- 

? ;lnss, C D, is a double concave or plano-concave 
ens, from half an inch to two inches focus ; the 
distance between the two louses is equal to the 
difference of their focal lengths ; and the mag- 
nifying power is in the ratio of those lengths. 
Kays of light, R R, falling on the object-glass, 
art- refract ed towards the axis XY, and proceed 
to meet in the focus of the lens at F. But before 
they reach that point they are intercepted by 
the concavo lens CD, the focus of which is 
also at F, and by which they are restored to 
their parallelism, or are even rendered di- 
vergent. The rays, therefore, proceeding from 
tho object enter tho eyo, which is applied to 
the lens C I), without crossing each other, or 
forming an image ; and lienee the distinctness 
of tho Galilean exceeds that of all other tele- 
scopes; hence, also, there is no inversion of 
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the image, and, as there are only two glasses, 
the loss of light is inconsiderable. 

The lens A B may be either single or com- 
pound. If a single lens of plate glass is used, 
it should be nearly convexo-plane ; if a convex 
of plate and a concave of flint be combined to 
form the compound lens, the former should be 
nearly convexo-plane, and the latter concavo- 
plane. As to the eye-glass, it is always single ; 
and the plano-concave form is perhaps better 
than the double concave, the eye being, in fact, 
never placed in actual contact with it. For 
any magnifying power qbove three or four, it 
ought to be limited to an aperture rather less 
than that of the pupil of the eye ; and where 
distinct vision is desired, the eye should be 
placed as accurately as possible on the a™ 0 f 
the instrument. (Coddington’s Optics.) 

The area or field of view of this instrument is 
very limited, and for this reason it cannot be used, 
with any high magnifying power. [Telescope.] 

OpCrameter, A piece of machinery for 
registering the number of revolutions made 
by the shafts or wheels of mill-work. 

Operations, Calculus of. The name now 
given to 4 the science which treats of the com- 
binations of symbols of operation conformably 
to certain given laws, and of the relations by 
which these symbols are connected with the 
subjects on which they operate.* A striking 
formal analogy between certain results in the 
differential calculus and other purely alge- 
braical ones having been observed, mathema- 
ticians were led to investigate its origin, and to 
perceive that it proceeded, not from accident, 
but from a true resemblance between the opera- 
tive laws which were therein involved. It was 
thus that Arbogast and Servois ( Ann ales de 
Maihematiques, vol. v.) were led to the principle 
of the separation of symbols of operation from 
those of quantity, and thence arose the far 
more general calculus of operations, by means 
of which we are not only enabled to arrive at 
known results with greater certainty and fa- 
cility, and to express these results with greater 
brevity and elegance, but are also provided 
with a powerful instrument of investigation. 

Several applications of the calculus to the 
processes of differentiation and integration 
having been already explained, we propose 
here merely to direct attention to the three 
operative laws which are most frequently con- 
templated, and afterwards to refer to the 
works in which the subject is treated from 
a more general point of view. 

1. Two operations are said to obey the law 
of commutation when tho result of their succes- 
sive performance upon any subject is unaffected 
by tho order in which the operations are applied. 
The commutative character of the symbols, p 
am! p, of two such operations is expressed by 
tho equation 

where u is the subject operated upon. 2. An 
operation is said to fulfil tho law of distribution, 
and tho corresponding symbol <p is said to bo 
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distributive, when, u and v being <£stinct 
subjects, 

<p(u + v)-*fat+4 Lft. 

S. His law of repetition is expressed by the 
equation 

and is satisfied by all known operations ; it 
merely indicates that the subject u is converted, 
by the operation into another subject <p.u, 
upon which the same operation may be repeated, 
and further that $*.«, far instance, is to be re- 
garded as an abbreviation for ip.ip.ip.it. Assum- 
ing the generality of this index /me, we are led 
to regard as a non-operator and as a 
symbol for the inverse operation whirih, per- 
formed upon the result «f the (direct operation 
4>, restores the original subject. 

The only elementary Treatreetmfibe Calculus 
of Operations yet published is by Carmichael 
(London 1856) ; a brief exposition of its prin- 
ciples, however, will be found in Gregory’s 
Examples (Cambridge 1856), in Boole’s Diffe- 
rential Equations , in Price's Infinitesimal Cal- 
culus, , ana in several other text-books. The 
more profound investigations on the subject 
by Boole, Hargreave, Bran win, Graves, Cayley, 
Sylvester, Donkin, Spottiswoode, and others, will 
be found in the pages of the Cambridge and 
Dublin Mathematical Journal , and of the Philo- 
sophical Transactions of the Royal Society and 
Royal Irish Academy. Professor Boole’s very 
able memoir * On a General Method of Ana- 
lysis/ Phil . Trans . 1844, may be said to have 
marked an epoch in thehistoiy of the Calculus. 

Oporoulum (Lat. opera o, I cover). In j 
Botany, the lid of anything. The term is 
applied to the cap of the pitcher of Nepenthes ; 
to the loose apex of such fruits as that of 
Lccythis; to the conical limb of the calyx of 
Eucalyptus, and to the body which closes up 
the spore-case of a moss. 

Operculum. In Zoology, this term is 
applied to the apparatus supported by four 
bones which protects the gills of fishes ; also to 
the homy or calcareous plate which closes the 
aperture of univalve shells ; and to the four 
calcareous pieces which defend the entrance to 
the tube of Balanites or bell-barnacles. 

Ophletolde (Gr. tipis, a serpent , and tcktls, 
a key). The largest brass wind instrument 
of the trumpet species, and forming the bass 
to that class of instruments: its compass is 
from double Bfe to Afe above the line' in the 
bass clef, being three octaves. 

Ophidians (Gr. tipis). The nremo of the 
order of reptiles which includes all the serpen - 
tiform species of that class, corresponding to 
the Amphibia serpmtes of Linnaeus. 

Ophloglossaceae (Ophdoglossum, one of 
the genera). A natural order t>f Ferns or 
pseudo-ferns, distinguished by tho absence of 
u ring to tho spore-cases, and by the straight, 
not circinate, vernation of tho fronds. It is 
represented in this. Country by the Adder’s- 
tongue, Ophioglossum vidgatum, and the Moon- 
wort, Botrychium Lunar in. 
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Ophftomaaojr (Gr. &pis, and /uorre/o, pro- 
phecy). The art of divination from serpents. 
Thus the seven coils of the serpent seen on tho 
tomb of Anchises were held to indicate the 
number of years of -Eneas’s future wander- 
ings:— 

Septem etenixn gyros, septena volumina traxit. 

Opbiorhiza (Gr. tipis, and /Mfo, a root). 
A genus of the Cinchona family, deriving its 
name of Snake-root from the circumstance that 
the roots of some of its species are reputed to 
be a cure lot snake-bites. O. Mungos is thus 
regarded in Ceylon and India, and being in- 
tensely bitter may possess medicinal virtues ; 
though in the case of snake-bites it often occurs 
that the reputation is based more on the snake- 
like form of some part of the plant — in this 
case the root — than on its curative properties. 
The same plant which grows in the Eastern and 
the Malay Archipelago is called earth-gall by 
the Malays on account of its bitterness. 

Ophite (Gr. tipis). A synonym for Ser- 
pentine, in consequence of its spotted appear- 
ance, like the skin of a snake. The name is, 
also, sometimes applied to green speckled 
porphyry. 

Ophites (Gr. itais). The name of an early 
sect of Christian heretics, who emanated from 
the Gnostics, so called from their worshipping 
the serpent that tempted Eve. They con- 
sidered the serpent as the father of all the 
sciences, which, but for the temptation of our 
first parents, would never have been known. 

Ophiuchus (Gr. 6<piovxos, holding a ser- 
pent), also called Serpentaiius. One of 
the constellations of the northern hemisphere. 

Ophrys (Gr. iippvs, an eyebrow). A genus 
of terrestrial herbaceous tuberous-rooted Or- 
chids, very nearly related to Orchis, and yield- 
ing some very pretty native species, occur- 
ring in dry pastures in the south-eastern parts 
of England. They have a curiously marked 
convex lip, which bears a resemblance to 
some insect, and from this circumstance the 
plants are called Bee-orchis , Fly-orchis , Spider- 
orchis, &c. 

Ophthalmia or Ophthalmitis (Gr. ty- 
Odkfxla). Inflammation of the eye. This term 
is applied to diseased action of various parts 
of the eye. In common cases its seat is the 
conjunctival membrane, and it is relieved by 
fomentations of warm water or of decoction 
of poppy-heads, by leeches, cupping, purging ; 
and, in violent cases, these depletive measures 
are by some practitioners carried to a consider- 
able extent, and aided by blisters to the temple 
or nape of the neck. Emetics have some- 
times been of service. When all inflammatory 
symptoms have subsided, local astringents and 
mild strengthening eye-waters may be resorted 
to ; but so long as any inflammation remains, 
they should be most cautiously applied. Some- 
times the iris is the seat of inflammation. This 
in some forms is attended with fever, great 
intolerance of light, and pain, and requires 
active treatment. 
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Inflammation may begin in the deep tissues 
of the eye, or, commencing from without, may 
extend to the internal structures, and the eve 
may be destroyed with great rapidity, or the 
transparent cornea may lose clearness, and the 
sight thus be lost. That dreadful scourge the 
Egyptian ophthalmia is of the latter character. 
The term ophthalmia must be regarded as a 
generic one, and we find its species or varieties 
very numerous. It may be of gouty, rheuma- 
tic, gonorrhoeal or syphilitic character, and the 
treatment must be modified accordingly. The 
purulent ophthalmia of children, generally re- 
sulting from the existence of gonorrhoeal or 
other irritating discharge in the mother, is 
frequently met with. It. generally yields to 
mild astringent iiyections and gentle aperients. 

Ophthalmodynia (Or. 3<p&aKn6s, the eye ; 
pain). A violent pain in the eye without 
apparent inflammation; it is sometimes of a 
gouty character. 

Ophthalmoptosfs (Gr. 3<p6a\fi6s ; irr&trit, 
a fall). A protrusion of the whole globe of 
the eye. 

Ophthalmoscope, An optical instru- 
ment, invented by Helmholtz in 1851, for the 
examination of the interior of the living eye. 
The parts of the eye behind the iris even 
when illuminated are not visible by ordinary 
means, because the light on emergence from 
the eye is returned in the direction of the 
source. There are now no less than thirty- 
seven forms of ophthalmoscope : two of them 
are adapted for self-observation, and are called 
autophthalmoscopes. The most usual ar- 
rangement is the following, which forms a 
simple pocket instrument. The light from a 
candle placed near the patient’s ear is reflected 
by means of a small concave mirror into the 
eye. The interior thus illuminated is visible 
through a small perforation in the centre of the 
mirror, and can be magnified by the interposi- 
tion of one or more lenses. This instrument 
can be rendered binocular by the employment 
of reflecting prisms. The ophthalmoscope is 
now extensively employed in the observation 
and treatment of diseases of the eye, and has 
even rendered service in cases of obscure brain 
disease. Photographs of the living retina can 
be successfully taken by means of this instru- 
ment. 

Opfluile Add. A crystallisable acid 
formed by the action of peroxide of manganese 
on a solution of nancotme in dilute sulphuric 
acid. ItsformulaappearstobeC 90 H e O e + HO. 

Optanlne. An alkaloid existing in Egyp- 
tian opium. Its properties resemble those of 
narcotrae. 

Opiate (Or. Ms s juice). A medicine pro- 
ducing sleep. [Anodyne.] 

OplsthocoBllan (Or. 6rur9e t behind , and 
jesc&o r, concave). A family of extinct Crocodilia 
in which the vertebra presented the ball form- 
ing the articular surface in front, and the 
cavity to receive it behind. The fossil Cetio- 
tauria and Streptospon dyli form examples of 
this family. [Phoc<blian ; Amphtcoslian.] 
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(Gt. hr urMoftos). In An* 
cient Architecture, the enclosed space at the 
back of the cell of a Grecian fern pie, which 
corresponded with the Latin term poeticum, 
and served generally as a treasure chamber. 

Oplstbograplram (Gt. hnurOAypaQos, writ- 
ten on the bach). In Classical Antiquity, a set 
of tickets, or a roll of parchment or paper, 
answering the purpose of a memorandum book 
or commonplace book, to enter notes for sub- 
sequent. revision ; so called from being written 
over both on the front and back. Any ordi- 
nary MS. in which the transcriber had em- 
ployed both the front and back of the papyrus 
was indeed an opisthograph, strictly so cailed ; 
a practice to which allusion is made in the well- 
known verse of Juvenal : — 

Sariptus et in tergo, noc dam Anitas Orestes. 

Opisthotonos (Gr. from 6n<r6* t backwards , 
and Tcb*>, I stretch). A spasmodic action of the 
muscles, by which the body is bent backwards 

Opium (Gr. 6r6s t juice). The inspissated 
juice of the poppy, obtained by wounding thi 
unripe seed capsules of the Papaver somniferum , 
collecting the milky juice which exudes and 
dries in the sun, and kneading it into cakes. 
The cakes of the best opium are covered ex- 
ternally with pieces of dried leaves and the 
seed capsules of some species of Rumex. It 
should be of a rich brown colour, tough con- 
sistency, and smooth uniform texture; its 
peculiar narcotic smell should be strong and 
fresh ; its taste bitter, warm, and somewhat 
acrid. The chemical analysis of opium hus 
shown that its activity as a medicine principally 
depends upon the presence of a peculiar alka- 
line base called morphia , in combination with 
an acid which has been termed mcconic acid. 
Opium also contains* Codeia, Tkebaia. Nar- 
ceia, Narcotine, Meconine, a volatile odorous 
principle, gum resin, extractive matter, and 
small portions of other substances. 

The average relative proportions of the most 
important components of fine Turkey opium, 
previously dried, are given as follows, upon the 
authority of Messrs. T. and H. Smith, of Edin- 
burgh, Pharm. Joum. October 1865 : — 


Morphia 


. 1000 

Narcotine 


. 6-00 

Thcbuine 


. 0-15 

Papaverine . 


. 1-00 

Meconine 


. 0-01 

Mcconic acid . 


. 4-00 

Thcbolactic acid 


. 1*25 

Codeia . 


. 0*30 

Narccia . 


. 002 
22-73 

Other matters 

. 

. 77 27 


Opium is the most important remedy in the 
Materia Medica ; for almost all other medicines, 
substitutes may be found, but for opium none, 
at least in tho majority of cases in which its 
peculiar influences an* required. 

The English druggist gets his supplies of 
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opium chiefly from Asia Miser, and particularly 
from Anatolia, the shipments being made from ' 
Smyrna. Egyptian opium is seldom found in 
the European market, and still more rarely | 
Persian opium. In wounding the capsules, care 
is taken not to cut through them ; for in this 
case the seeds would not ripen, and poppy j 
seeds are valuable for various economical pur- ' 
poses. The opium poppy may be, and indeed 
has been, cultivated in Southern Europe, but 
the dimate is too uncertain for any reliance 
on a remunerative crop. It is said, too, that 
the poppy exhausts the soil more than most 
other plants, an opinion as old as the time of 
Virgil (Geor. i. 78). The ancients were well 
acquainted with the properties of the poppy, 
its medicinal effects having been noticed by so 
early an author as Hippocrates. 

Tne market value of opium is determined on 
analysis by the quantity of morphia which it 
is found to contain. In the best specimens of 
dry Turkey opium, this is often as much as eight 
per cent., and it has been discovered in still 
greater quantity in some Bamples. The amount 
of opium imported into England in the year 
1863 was 247,111 pounds from Turkey, 4*632 
pounds. from Egypt, and 2,671 pounds from 
other places. Turkey opium was worth 1 8s. 6 d. 
a pound, Egyptian 9s. 10<£., and the rest 8s., so 
that the total value of the imports was 232,145 *. 
But, on the other hand, 110,101 pounds were 
exported, of which the largest amounts were 
taken by the United States, Holland, and New 
Granada. Up to 1828, a duty of 9s. a pound 
was levied on opium, but it was reduced to 4s. 
in that year, to Is. in 1836, and the duty was 
totally abolished in the last revision of the 
tariff. 

Opium has been for gome time and is in- 
creasingly used as a means of intoxication in 
Turkey and India, and it is said that its con- 
sumption for these purposes has been greatly 
enlarged in this country. But the chief market 
for opium is China, where the habit of smoking 
it is very general, despite the prohibition and 
restrictions which the government has put upon 
its use. The drug which supplies the Chinese 
market is almost exclusively supplied from 
India, where the cultivation of the poppy is a 
strict government monopoly. Indian opium is 
not common in the European markets. 

There are several kinds of Indian opium. 
The best is that of Patna. This, however, is 
not exported, but is employed in dispensaries 
only. Its quality, as estimated by the test 
mentioned above, is as high as that of the best 
Turkey sorts. Much opium is also grown hi 
Kandeish, more in the Malwah district, and 
some in the Himalayan chain. Any person 1 
may engage in the culture of opium at his 
own discretion, but the government is the sole 
purchaser. It has been said that the occupat ion 
[s not a profitable one, and that were it not for 
the advances made by government, the culti - 1 
ration could not be carried on. As, however, ' 
the increase in the growth of this article is ( 
enormous, the exports having risen in quantity i 
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from 62,000 chests in 1860, to 82,216 chests 
in 1863, and the value from 6,000,000*. to 
12,500,000*., the statement may be donbted. 

The form in which opium is imported into 
China is that known by the name of investment. 
It is made into cakes or balls, each of about 
four pounds weight. This opium, which con- 
tains about thirty per cent, of water, holds only 
two ancLa half per cent, of morphia. It is 
said that the chest of opium contains 169 J 
pounds. If so, the declared value of the 
exported commodity is about the same as that 
of the best Turkey opium in England, though 
probably the distance of the European market 
renders it possible to maintain such a monopoly 
price. 

The introduction of opium into China was a 
legitimate branch of traffic down to the close of 
the last century. Ever since that period, how- 
ever, the trade has been contraband; but 
though the Chinese government has issued edict 
upon edict prohibiting the importation of the 
drug, the consumption of Indian opium in China 
has in little more than sixty years risen from 
1,000 to about 80,000 chests per annum. At 
first the trade was carried on at Whampoa, 
fifteen miles below Canton ; and next at Macao, 
whence it was driven by the exactions of the 
Portuguese ; the principal entrepot being, till 
the outbreak of hostilities between'the British 
and Chinese in 1840, in the bay of Lintin. 
The opium is kept on board Bhips, commonly 
called receiving ships, of which there are often 
ten or twelve lying together at anchor. The 
sales are mostly effected by the English and 
American agents in Canton, who give orders 
for the delivery of the opium; which, on the 
order being produced, is handed over to the 
Chinese smuggler, who comes alongside at 
night to receive it. Frequently, however, the 
smuggler purchases the opium on his own 
account, paying for it on the spot in silver, it 
being a rule of the trade, never violated, that 
the money must be paid before the opium is 
delivered. When the drug is landed, the laws 
are equally set at defiance in its progress 
through the country, smoking houses being, it 
is said, everywhere established. 

One of the latest travellers in China, Dr. C. A. 
Gordon, states that the home cultivation of 
opium is commenced in the Shensi province; 
and that, although the quality is inferior, it is 
probable that in course of time its superior 
cheapness will prove a formidable rival to the 
monopoly of the East India government Tho 
officials have, no doubt, connived at the trade — 
have been, perhaps (without being, as ha* been 
stated, corrupt), disposed to wink at so universal 
a practice as that of opium smoking, and have 
been also probably, to some extent, addicted 
secretly to the habit themselves. 

When the habit is indulged in to excess (and 
it rarely happens that self-control is compatible 
with even a scanty indulgence), the most serious 
physical, moral, and intellectual consequences 
ensue. Some of the effects of opium eating 
(opium smoking appears to be even more dele- 
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terious) are described in De Quincej’s essays. 
The last days of Ooleridge's life were wasted 
in the alternate excitement and depression in- 
duced by this stimulant. With the duller Ori- 
ental, the effects are far more degrading ; and 
all travellers in China concur in acknowledg- 
ing the miserable results of indulgence in the 
practice of opium smoking. It may be impos- 
sible, perhaps, for government to interfere with 
private enterprise, and to check the trade in a 
commodity which another government strives, 
ineffectually perhaps, but with right motives, to 
keep out of its dominions ; but that a govern- 
ment should sanction such a traffic, and that it 
should even force it upon the community, by 
making war on the administration which strives 
to prevent the importation of so noxious a 
drug, is perhaps as discreditable as it seems to 
be exceptional. At present, however, the taste 
for opium smoking is fixed, and is spreading 
in China, and no means will in all likelihood 
be effectual to prevent the extension of the 
practice. 

Opobalaam (Or. bvo&d\<rapov). Balsam or 
balm of Gilead, an oleo-resin of a peculiar 
fragrancy, which exudes from Balsamodcndron 
gUeadmse . 

Opoobala. An oil-yielding plant of West- 
ern Africa, the .Pcntaclethra Macrophylla of 
botanists. 

Opodeldoc. A term invented and formerly 
applied by Paracelsus to a plaster for all 
external injuries ; but in modern usage it 
signifies a liniment made by dissolving soap 
in alcohol, with the addition of camphor and 
volatile oils. 

Opoidia. The name of a genus of Umbel- 
liferous plants, which at one time was supposed 
to yield the fetid gum resin called galbanum , 
but this appears to have been a misapprehen- 
sion. The plant is a tall stout herb, found 
wild in Persia. 

Opopanax (Gr.). A gum resin having a 
peculiar and rather disagreeable odour, formerly 
used in medicine. It is the produce of the 
Opopanax Chironium , and is brought from the 
Levant. 

Opossum. The common name of the 
Marsupial quadrupeds of the genus Didclphi/s, 
characterised by three kinds of teeth, viz. in- 
cisors, canines, and molars ; by hinder hands, 
and a prehensile tail. With this organisation 
the opossums, as might be expected, are ar- 
boreal in their habits, and feed on a mixed 
diet, in which animal food preponderates. The 
larger species have a well-developed abdominal 
pouch, in which the young are received at a 
singularly early stage of developement. In 
some of the smaller opossums the characteristic 
pouch is nearly rudimentary, and the young 
are carried by tlio purent on the back, where 
they cling to the fur, and likewise hold on by 
entwining their little prehensile tails round 
that of the mother : the name Didclphys dor - 
sigera is on this account given to one of 
the species. The true opossums arc now 
limited to the American continent ; but 
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during the Eocene period there were species 
of Didelphya in both France and England. 
[Marsufialia.] 

Opposition (Lat. oppositio). In Astronomy, 
this term denotes the aspect of two bodies when 
diametrically opposite to each other. Thus 
the moon, or a planet, is said to be in oppo- 
sition with the sun when it passes the meridian 
at midnight. 

Opposition. In the Fine Arts, Contbast 
[which see]. 

Ops (lit. akin to opimus, wealthy). In 
Mythology, a Latin godaess of # plenty and 
fertility, who was supposed to have her abode 
in the earth, and was regarded as the wife of 
Saturn. 

Opaiomster (Gr. tipis, sight , and fiirpo v, 
measure). An instrument for measuring the 
extent of the limits of distinct vision in different 
individuals, and consequently for determining 
the focal lengths of lenses necessary to correct 
imperfections of the eye. A contrivance for 
this purpose, by M. Lehot, is described in the 
Annates dee Sciences cC Observation for June 
1829, and in the Notes by M. Quetelet to the 
French translation of Herschers Treatise on 
Light. Its principle depends on the appearance 
presented by a straight line placed very near 
the eye, in the direction of its axis; and it 
is carried into practice by placing a thread 
of white silk on a narrow rule covered with 
black velvet and furnished with a suitable 
apparatus for marking the exact points at 
which the thread begins and ceases to be dis- 
tinctly seen, when held in a certain position 
with respect to the eye. An instrument for 
the same purpose, on a different principle, had 
formerly been suggested by Dr. Young. 

Optative Mood. [Grammar.] 

Optic Nerves. The second pair of nerves. 
They arise from the thafami nervorum optico- 
rum, and, perforating the bulb of the eye, form 
the retina. 

Optics (Gr. 6ittik6s, belonging to sight). 
That branch of physical science which treats 
of light and vision. 

The theory of light, and the different hypo- 
theses respecting its propagation, having been 
explained under the term Light, and its most re- 
markable properties being described under their 
respective heads [Chromatics ; Diffraction ; 
Interference ; Polarisation; Reflexion ; Re- 
fraction, &c.l we shall here confine ourselves 
to the explanation of the phenomena and laws 
of vision, and the formation of images ; and 
this, in fact, comprehends all that is meant by 
optics , in the strict sense of the word. 

Description of the Eye. — The human eye is of 
a spherical form, having a slight projection in 
front. The annexed figure 
represents a horizontal sec- 
tion of it through its axis. 

It consists of throe principal 
chambers, filled with differ- 
ent humours, or transparent 
media of different refractive 
powers. The first of these media, occupying the 
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anterior chamber A, is called the aqueous hu- 
mour, and consists almost entirely of pure water. 
The cell in which the aqueous humour is contain- 
ed is bounded on its anterior side by a strong 
horny transparent substance, called the cornea, 
the figure or which is an ellipsis of revolution 
about its major axis. The posterior side of the 
cell is formed by the iris, a kind of circular 
opaque screen consisting of muscular fibres, by 
the contraction or expansion of which an aper- 
ture in its centre, called the pupil, is increased 
or diminished according to the illumination, in 
order to protect the eye and preserve its sensi- 
bility by equalising the quantity of light ad- 
mitted into it. The second humour, called the 
crystalline lens, B, enclosed in its capsule, lies 
immediately behind the pupil. Its figure is a 
solid of revolution, having its anterior surface 
much less curved than the posterior ; and both 
surfaces are ellipsoids of revolution about their 
lesser axes. The crystalline is somewhat denser 
towards the centre than at the outside ; the in- 
crease of density serving to correct the aberra- 
tion, by shortening the focus of the rays near 
the centre. The third or vitreous humour, C, 
fills the posterior chamber of the eye. This 
fluid scarcely differs from the aqueous humour, 
either in specific gravity, or chemical composi- 
tion, or refractive power. 

The following are the refractive powers of 
the different humours of the eye, according to 
Sir David Brewster, the ray of light being in- 
cident on them from air : — 

Aqueous Crystalline Lens Vitreous 

Humour Surflsoe Centre Mean Humour 

1*336 1*3767 1*3990 1*3879 1*3394 

But as the rays refracted by the aqueous humour 
pass into the crystalline, and from the crystal- 
line into the vitreous humour, the indices of re- 
fraction of the separating surfeces of these 
humours will be — 

From aqueous humour to outer coat of crystalline 1 *0466 
From ditto to crystalline, using the mean index . 1*0353 
From vitreous to crystalline outer coat . . 1*0445 

From ditto to ditto, using the mean index . 1*0332 

(‘Optics,’ Cabinet Cyclopedia.) 

Tne posterior surface of the cell of the vi- 
treous humour is covered by the retina, d, a 
network of inconceivably delicate nerves, all 
branching from the optic nerve, O, which enters 
the eye obliquely at the inner side of the orbit 
next the nose. The retina lines the whole of 
the cavity C from r to r, at which point the 
capsule of the crystalline commences. Its 
nerves are immersed in time pigmentnm nigrum, 
very black velvety matter which covers the 
choroid membrane, and the use of which is to 
absorb and stifle all the light which enters the 
eye ks soon as it has done its office of exciting 
the retina ; thus preventing internal reflections, 
and consequent confusion of vision. The whole 
of these humours and membranes are contained 
in a thick tough coat, called the sclerotica, 
which unites with the cornea and forms what is 
commonly called the white of the eye. The spot 
at which the optic nerve, O, enters the eye 
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is totally insensible to the stimulus of light, 
and is therefore called the punctum cecum. 
(Herschel on Light, Ency. Metr.) For a moro 
detailed and anatomical description of the eye, 
see Eye. 

From this description of the eye it is evident 
that light in passing through it must undergo 
a series of refractions, in the same manner as 
in passing through a system of lenses. When 
a pencil of luminous rays, proceeding from an 
exterior point, passes through the transparent 
cornea and penetrates the aqueous humour, 
the divergence of the rays is diminished by this 
first refraction. The rays which pass through 
the pupil undergo a second refraction at the an- 
terior surface of the crystalline, which renders 
them still more convergent ; and on leaving the 
crystalline and passing into the vitreous humour 
they acquire their final degree of convergence, 
and proceed to form an image at a focus on the 
retina, or very near that membrane. Expe- 
rience and calculation prove that when vision 
takes place with the least effort, the luminous 
point (or any very Bmall object on which the 
eye is fixed) is at such a distance from the eye 
that the rays enter the eye with precisely that 
degree of divergence which is required, in’ order 
that after suffering the several refractions they 
may be brought to meet in a point on the retina 
itself. Hence it has been concluded that the 
sensation of sight is caused by the impression 
mado by light on the retina, when it is concen- 
trated on it in a single point or within a very 
small space. 

The image of an object on the retina is evi- 
dently inverted with respect to the position of 
the object itself ; for the 
ray proceeding from the 
upper extremity of an 
object, a, falls on the 
lower extremity a' of the 
image on the retina. Writers on optics have 
often puzzled themselves with attempts to ex- 
plain the cause of erect vision from an inverted 
image ; the subject, however, is a purely psy- 
chological one, and does not admit of a physical 
explanation. 

Another circumstance, the cause of which has 
also been much discussed, is, that altnough an 
image of each object at which w« look is formed 
on the retina of both eyes, the object appears 
single. Single vision with two eyes is attri- 
buted by Dr. Smith to the habit of referring the 
two impressions made on corresponding points 
of the two retinas to the same object ; and in 
fact, if we press slightly on the cornea of one eye 
so as to derange its optical axis, the two images, 
being no longer on parts of the retina which 
habitually correspond, will appear double. 
Those who have had one eye distorted by a 
blow see double, till habit has taught them 
anew to see single, though the distortion re- 
mains. (For a review of the various theories 
that have been-. proposed to account for this 
phenomenon, the reader may be referred to a 
paper on the Physiology of Vision, by Professor 
Wheatstone, in the Phil. Trans, for 1838.) 
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As the judgment which we form of the real 
magnitude of a distant object depends not only 
on the apparent magnitude, but also on our es- 
timation of its distance, an erroneous estimate 
of the distance will necessarily produce an illu- 
sion with respect to the magnitude. Such il- 
lusions are frequent in the night time, when the 
darkness prevents us from distinguishing the 
real places of objects and their relative posi- 
tions. An unusual increase or deficiency of 
the transparency of the atmosphere produces 
the same effect ; and at sea, where little as- 
sistance can be derived from the appearance 
of intervening objects, it requires a parti- 
cular training of the eye to judge correctly of 
distances. 

The effect of light on the eye has a sensible 
duration after the eye is shut, or the luminous 
object removed. During the twinkling of the 
eye, we never lose sight of the object on which 
we are looking ; and if a burning stick be at- 
tached to the extremity of a string, and whirled 
rapidly round, a complete circle of light ap- 
pears. This persistence of light on the retina 
gives rise to a great number of illusions ; such 
as the apparent augmentation of volume of a 
musical chord when in rapid vibration, the 
train of light which appears to accompany fall- 
ing meteors, &c. It was estimated by D'Arcy 
that the light of a live coal, whirled round at 
the distance of 165 feet, maintained its impres- 
sion during the seventh part of a second. Ex- 
eriments, however, of a more accurate kind 
ave shown that this time is not constant, but 
is influenced by several circumstances. Light 
must act on the eye for some continuance of 
time in order to produce a complete impression ; 
and it is found that the time during which the 
impression that has been produced can preserve 
a unequal intensity after the action of light has 
ceased is greater in proportion as the impression 
is less intense. On the contrary, the whole 
duration of the impression is greater as the 
light is more intense. If the impression has 
been made by a strongly illuminated object, as 
the setting sun, it often passes through a series 
of different colours ; in other circumstances, it 
disappears, and is renewed after some seconds ; 
disappears again, and so on several times in 
succession. 

The eye possesses considerable powex of ad- 
justing its parts so as to give distinct vision for 
all distances within certain limits. The first 
of these limits is the least distance from the 
eye at which small objects, as the print of a 
book, can be seen without effort ; and the second, 
the distance at which the image of the object 
becomes confused. Tim space between these 
limits is the field of vision ; but both its extent 
and distance from the eye vary considerably 
with respect to different individuals, and some- 
times even with respect to the two eyes of the 
same individual. From the known dimensions 
of the eye, and the refractive powers of its dif- 
ferent substances, it is found by calculation 
that the focal distances of two luminous points, j 
situated at the two limits of the field of vision, 
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differ by about one sixth part of the diameter of 
the eve. 

All the refractions which take place in the 
interior of the eye are in the same direction ; 
consequently the eye, regarded as an optical 
instrument, is not achromatic. The absence of 
colour about the images formed on the retina, 
excepting in very particular cases, is to be as- 
cribed in part to the small breadth of the pencil 
of luminous rays which passes through the pupil, 
but principally to the small focal distance of the 
eye; in consequence of which the unequally 
refrangible rays can never be much separated 
from each other. It has also been surmised 
(Coddington’s Optics J that a compensation takes 
place between the refractions at the cornea and 
the crystalline, a ray which is less refracted by 
the former being more refracted by the latter, 
in consequence of its pasrinjg through it at a 
greater distance from the axis. 

Distinct vision depending on the convergence 
of the luminous rays which proceed from an 
object to a focus on the retifia, it follows that 
if, from any defect in the original structure of 
the eye or any deterioration of its form or 
powers, the rays which enter the pupil are not 
rendered sufficiently convergent to meet at the 
retina, or are rendered too much so, and thereby 
brought to a focus before they reach the retina 
an imperfect and indistinct image will he pro- 
duced. It happens with most persons’ between 
the ages of thirty and fifty, that the crystalline 
lens begins to undergo a change, by which not 
only its form, but also its density and refractive 
power, are altered in such a manner as to leavo 
it capable of affording distinct virion only of 
remote objects. This defect is remedied by 
a convex lens, which makes up for the flat- 
ness of the crystalline, and renders parallel 
rays slightly convergent before entering the 
eye. Let a b be an object, c the lens, and e the 
centre of the eye, and suppose the object to be 
placed at the focal distance of the lens. Since 
the object is at the focus, the rays of a pencil 
diverging from any point a in it will emerge 
parallel to each other and to a c ; they will, 
therefore, after refraction in the eye, be brought 
to converge on the retina at a point a* such that 
e a f is parallel to a c . Similarly, rays from 
b, after refraction through the lens and the eye, 
will converge to . _ 

the point bf t such ~ — A /C 

that e bf is paral- 
lei to be. Thus 1 

a distinct image J ▼ S 

a'U will be formed 

on the retina, and the apparent angular miff* 
nitude of the object seen through the lens wul 
be the angle a f e V, which is ‘equal to aeb, 
the angle subtended by the object at the oentra 
of the lens, and therefore greater than the 
angle subtended by the object at *, the centre 
of the eye. Hence the image appears enlarged ; 
but, the nearer the lens is to the rye, the urn 
trill be the difference between the apparent 
magnitudes of the image as seen with ana with- 
out the lens. When such lenses are employed 
3 a 2 
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!| ta tail of spectacle*, the enlargement of 
the Image (which in this case is not intended) 
ift hardly sensible, because the lens is commonly 
of to* power, end because the person who 
must ese it* to see distinctly, cannot easily 
toahe, a comparison between the appearance of 
•a ettyetit seen with or without the lens. The 
leases of spectacles ought to be of the menis- 
cus form [Lane], in order to refract, without \ greatest). Epithets assigned to Jupiter by 
mdiijte indistinctness, pencils coming to the j the ancient Romans to indicate his superlative 
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possible, God must either, (1) not have known 
how to make a better, (2) not have been able, 
(3) not have chosen. The first position con- 
tradicts His omniscience, the second Hie omni- 
potence, the third His benevolence, (Creuzer ; 
Leibnitz# Doctrina de Mundo Optimo , Lips. 
1795.) 

Optima* Maximum (Lat. best and 


eye with any degree of obliquity. Such spec- 
tacles are called periscopic, and their advan- 
tage wee first pointed out by Hr. Wollaston. 

Sometimes the eye is so formed that its 
power of giving convergence is too great, and 
the rays are brought to a focus before they 
reach the retina. Persons having this defect 
are called shortsighted) from their inability to 
see distant objects distinctly. It arises from 
an increase of density, in the centre part of 
the crystalline; and its inconvenience is ob- 
viated by a concave lens, which increases the 
divergence of tfie rays Wore they enter the 
eve. For the same reason as mentioned above, 
the lens should be of the convexo-concave 
form, ie. convex on the outer side and concave 
on the inner side, the curvature of the latter 
being greater than that of the former. This 
lens diminishes the apparent magnitude of 
object^ but the effect is scarcely sensible, 
ith’s Optics ; HerscheTs 1 Treatise on Light,’ 
\ Metropolitan ; BrewBter’s 4 Optics,’ Cab. 
Coddington's Optics ; LamA, Cours de 
e; Fick, Medidnische Physik.) [Lens ; 
Micndsoon ; Telescope ; &c.] 

Optima Parallax In Vision. The ap- 
parent displacement in position undergone by 
an object when viewed by either eye singly. 
Hie coalescence of the separate images pro- 
duced by each eye into the single one, which we 
ordinarily perceive with both eyes, is generally 
explained by supposing that there are cor- 
toints in each retina which give 
exactly the same impression of 
When the eyes are so adjusted that 
two images do not fall on corresponding 
points, objects appear double. This effect com- 
monly occurs in a state of reverie, and can be 
readily produced by a slight pressure on one 
Sye-balL 

Opttaates (Lat.). A word sometimes 
used to denote the Roman nobility, in contra- 
distinction to the plebeians, or populares. 

%timiHB. In Moral Philosophy and 
Theology, the system which regards physical 
and moral evil as elements of the universal 
order of things : so that everything is good, 
viewed in relation to the whole; or, in the 
ordinary phrase, that 4 all is forithe best' This 
ej stem waa justified, with philosophical indue- 
Leibnits in -his Theodicjea, and is 
illustrated by Pope, in his Essay on 
dan; but it is best known (as far as the 
name is concerned) by the irony of Voltaire, 
in his celebrated romance of Candida. The 
optimism of Leibnitz was based on the follow- 
ing trilemma: If this world be not the best 
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greatness and goodness. 

Option (Lat. optio, a choosing). In Eccle- 
siastical Law, a prerogative of the archbishops 
of the church of England. Every bishop is 
bound, immediately after his confirmation, to 
make to the archbishop a legal conveyance of 
the next avoidance of any one benefice or 
dignity belonging to .his see which the arch- 
bishop may choose (whence the name). If the 
archbishop dies before the avoidance happens, 
the right of filling it up passes to his executors 
or administrators as his private property. 

Option. On the Stock Exchange, a per- 
centage given for 4 the option ’ cf putting or 
calling, i.e. selling or buying, stock in time 
bargains at a certain price. For similar tech- 
nicalities, see Stock Exchange. 

Optometer. An instrument for measuring 
the focal distance of the eye, or the distance 
at which a minute object is distinctly seen. 
As the distance varies in respect of different 
individuals, the instrument is applicable to the 
purpose of determining the focal lengths of spec- 
tacles required for myopic or presbyopic eyes. 

The principle upon which the optometer is 
constructed appears to have been first esta- 
blished experimentally by Schemer, and sub- 
sequently by Hr. Motte of Hantzic, and by 
Dr. Porterfield. If we look at any minute 
object through two pin holes, or two parallel 
slits made in a card or any opaque thin body, 
the distance between the holes or slits being 
less than the diameter of the pupil of the eye, 
then, if the object be at the point of perfect vision, 
the image on the retina will be single, but in 
every other case it will be double ; and, on 
varying the distance of the object from the eye, 
the two images will be seen to approach to or 
recede from each other. As a consequence of 
this, if the object looked at be a line pointed 
nearly towards the eye, it will appear as two 
lines, crossing each other in the point of 
perfect vision at a very acute angle. • 

The practical application of this principle is 
extremely simple. As proposed by Hr. Thomas 
Young, the optometer may be made of a slip 
of card paper, or ivory unpolished, about eight 
inches in length (this being the distance of 
distinct vision for most eyes), and one in 
breadth, divided longitudinally by a black line 
which must not be too strong. The end of the 
card is bent into a position nearly perpendicu- 
lar to its length, or a detached piece may be 
applied in the same inclined position. In this 
part (which is applied to the eye) a hole of 
about half an inch square must be made, the 
side being so cut as to receive a slide of thick 
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paper, with elite of different eieee from a 
fortieth to a tenth of an inch in breadth, 
divided by spaces somewhat broader, so that 
each observer may choose that which best suits 
the aperture of his pupil. The slide is then 
brought close to the eye, and the black line 
viewed through two adjacent slits : it appears 
as two lines intersecting each other ; the point 
of intersection is marked, and the distance of 
this point from the slide Is the focal length of 
the eye. (Young’s Lectures on Natural Philo - 
sophy , vol. ii. p. 576, or p. 354 of Holland's 
edition ; Priestley’s History of Discoveries re- 
lating to Vision , <fc. p. 641.) 

Opuntia (so named from the country of 
the Opuntii). In Botany, the name given to 
those Cactaceous plants commonly called 
Indian Figs or Prickly Pears. Their stems 
consist of flat joints, broader at the upper than 
at the lower end, becoming, however, eventually 
both continuous and cylindrical. Their native 
country is South America ; but in some places 
the lava of Mount Etna is covered with them, 
and the large purple juicy fruits which they 
yield find considerable sale in the Sicilian 
markets. The cochineal insect is fed on 
Opuntia cochenillifera and 0. Tuna. 

Opus Incertum (Lat. uncertain work). 
The manner in which the ancient Romans 
executed their irregular masonry, so far as 
regards the conditions of bond. The opus 
incertum was composed of small polygonal 
masses of stone set in mortar, and occa- 
sionally traversed by beds of bricks, or tiles, 
that served to form the bond, the angles of 
the buildings being also carried up in brick. 
The opus incertum differed from the opus re- 
ticulatum, inasmuch as the latter was com- 
posed of regular blocks, laid in the building 
so as to represent the meshes of a net; the 
bricks and tiles were introduced as bond 
courses, and a a the angles (or coins) of the 
masonry in the case of the opus reticulatum, as 
they were in that of the opus incertum. The 
latter style was the more ancient one of the 
two , and it was more generally adopted. In 
many cases the brickwork at the angles, and 
in the bond courses, was replaced by squared 
stone work, or the opus quadratum, wherever 
local circumstances justified that style of con- 
struction. 

Or fFr, gold). In Engraving, it is repre- 
sented by a white surface sprinkled with equi- 
distant aots, 

Ob. In Heraldry, one of the metals em- 
ployed in blazonry. It is equivalent to topaz 
among precious stones, and Sol among planets. 

Or* (A.-Sax. metal or money). A money 
of aooount, frequently auoted in Anglo-Saxon 
charters and in Domesday Book, estimated at 
sixteen or twenty pence, as the greater or less 
ora. The word also occurs in Swedish and 
Danish records, not only as a quantity of 
money, but as a measure of land. (Ducange 

S.T.) 

Orash or OrUbs* One of the old garden 
potherb* Bow superseded by better esculents, 
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especially spinach. It is the Atriplex hortensis 
of botanists. 

Oracle (Lat. oracuhun, from os, a mouth). 
The answer given by heathen deities to those 
who consulted them. The .name was after- 
wards extended also to the places where Buch 
answers were given. The practice of consult- 
ing oracles was peculiarly Greek. In Italy 
we have nothing which answers exactly to 
the v Greek oracle or xpvarhptov. The Roman 
sought for counsel not from the huipan mouth- 
piece of an unseen god, but from visible 
signs, whether in the heavens or on the earth. 
He was, in fact, under the sway of a priestly 
system which was worked for purely political 
ends. In Greece it is certain that these oracles 
exercised great influence down to a time not 
long preceding the Christian era ; but on the 
nature and the source of that Influence there is 
not the same agreement of opinion. The re- 
sponses known to us are chiefly those which 
were given to kingB, princes, statesmen or 
public persons in general; and there are 
reasons for doubting whether these give fair 
grounds forjudging of their average character. 
If a few have regarded them as altogether an 
imposition, others have attributed to them a 
diabolical inspiration. The character of the 
answers will not admit of the latter supposition 
as a general explanation ; in the former case 
they could never have retained that permanent 
hold on the people which undoubtedly they pos- 
sessed. If the whole action of the oracles had 
been such as was exhibited in their corrupt or 
ambiguous responses, the faith reposed in them 
must have been an impossibility. The story 
of Glaucus, the son of Epikydes (Herodotus 
vi. 86) and the parable which saved the life 
of Pactyas (Herodotus i. 169) show that they 
were consulted in cases of moral difficulty ; 
and the inference seems fair that they were 
consulted far more frequently for such rea- 
sons than for any other. On this hypothesis 
their influence was primarily a moral one — an 
influence lawfully and righteously acquired, 
though it may have been unrighteously and 
corruptly exercised ; and when their authority 
began to decay, we may well believe with Dr. 
Arnold ( Later Roman Commonwealth , vol. ii. p. 
397) that in the general immorality which in- 
creased as the faith in the old mythology grew 
weaker, the change was greatly for the worse, 
and that, whatever may be the falsehood of their 
oracular predictions, * there are yet specimens of 
their moral doctrine preserved, which exhibit a 
purity and wisdom scarcely to be surpassed.’ 

Apart from these instances of genuine moral 
teaching,, all other answers may be ranged 
under the following heads: 1. Enigmatical 
answers. To this class belong the tale of tile 
discovery of the bones of Orestes (Herodotus i. 
67), the story of the Corinthian Cypselus, and 
of the defeat of the Spartans bv the men of 
Tegea (Herodotus v. 92, i. 66). All these may 
be set down as the mythical form under which 
alone the popular mind could conceive and 
retain the traditionary history. 2. Ambiguous 



ORAL ORANGERY 


answers, forming much larger doss, of 
which instances are found 1_ the story of 
Pisistratus v (Herodotus i. 62), of the fall of 
Ckbsus (ibid. i. 53), and of the Roman emperor 
Maxentius. (Gibbon's Roman Empire , ch. xiv.) 
8. Answers dictated by a calculation of proba- 
bilities. Such are the prohibition given to the 
Cnidians (Herodotus i. 174) and the oracles 
relative to the colonising of Cyrene (Hero- 
dotus iv. 154, 157). These answers were 
often, perhaps generally, mistaken. Of all the 
oracles consulted by him, Croesus is said to 
have found two only which spoke truly (Hero- 
dotus i. 49). 4. Answers extorted by political 

and personal influence. By such influence the 
Alcmseonid® are said to have brought about 
the overthrow of the Pisistratid® ; and by it 
also Demaratus was driven from the throne of 
Sparta. (Herodotus v. 63, vi. 66.) 5. Pre- 
dictions made up after the event. Such are 
those which relate to the death of Leonidas 
at Thermopylae, and still more those which 
are said to have been given to Croesus, and 
which, in the judgment of Sir G. C. Lewis, 

4 bear for the most part indubitable marks of 
subsequent fabrication.' (Lewis, Credibility of 
Early Roman History, vol. ii. p. 525 ; Rawlin- 
son, Herodotus , vol. i. pp. 92, 188 &c. ; Cox, 
Tale of the Persian War , part ii. ch. iv. ; 
M’Culloch, Geoy. Diet. art. * Delphi ; ’ Clavier, 
Id bn. sur let Oracles des Anciens, 1819 &c.) 

The general influence of the oracles was 
undoubtedly on the decline before the intro- 
duction of Christianity ; but the rise of the 
latter was not the sole cause of this loss of 
power. Plutarch mentions that in his time 
the oracles were consulted only on private 
questions and for the interests of individuals ; 
and there can he little doubt that the decay and 
extinction of Hellenic freedom and nationality 
sealed the doom of the Hellenic oracles. 

Herodotus ascribes the founding of the great 
oracle of Zeus (Jupiter) at Dodona to a prophet- 
ess brought from Egypt by Phoenician traders. 
But bis account is a mere rationalising of the 
tale told to him at Dodona; and the idea of 
Egyptian influence here has no better historical 
foundation than that which traces the art and 
philosophy of Greece to the same source. (Sir 
G. C. Lewis, Astronomy of the Ancients.) 

Oral (Lat. os, oris, a mouth). In Zoology, 
this term is applied to the various parts which 
form or relate to the mouth of animals. 

On! Tradition. [Historical Crxdxbi- 
urr.] 

Orasf. In the Malay language, this word 
signifies man; orang-utan is therefore the 
man of the woods. By this term we commonly 
designate the Indian or red orang (Simla 
satyrus, Linn.). This species inhabits the 
great islands of Borneo and Sumatra, and 
attains the height of from four to five feet, 
measured in a straight line from the vertex to 
the heel It has neither tail, cheek-pouches, 
nor ischial callosities ; but has an appendix to 
the cecum ttfii, as in man. It wants the liga- 
ment of the h§) joint, and acquires an enormous 


laryngeal pouch when full grown. [Csnc- 

PANZBB.] 

Orange (ItaL arancio, Venetian naranza, 
Span, naranja : according to Mr. Wedgwood, 
the name was introduced with the fruit, the 
Arabic word being nfranj : Dictionary qf 
English Etymology). The well-known fruit of 
the Orange-tree, the Citrus Aurantium of 
botanists. India and China are the native 
countries of the orange ; and the Portuguese 
are entitled to the honour of having transferred 
the plant to other countries. Oranges are 
not considered to have been grown in Europe 
till the fourteenth century; and in England 
they have been cultivated in conservatories 
since 1492. They are propagated either by 
| seeds, by cuttings, by layers, by grafting, or 
by inarching ; but £he plants g r own from 
seeds require so long to come to perfection 
that they are seldom so propagated in Eng- 
land. Oranges are imported into this country 
in chests and in boxes, packed separately 
in paper. The best are brought from the 
Azores and Spain ; but very good ones also 
come from Portugal, Italy, Malta, and other 
places. The orange trade carried on by this 
country is of great value and importance. Not 
only is the fruit held in high estimation, but, 
from the extreme productiveness of the t rest 
it is sold at a price little more and sametim** 
even less expensive than oUr ordinary domestic 
fruits. The quantity of oranges and lemons 
imported in 1863 amounted to 1,346,686 bhls., 
at a computed value of about 768,0001 The 
I imports in 1864 wen somewhat leas. 

The peel of the orange when preser ve d is a 
well-known article of confectionery ; its flower* 
yield an essential oil (netreli) scarcely lees 
esteemed es a perfume than the celebrated 
attar of roses : while, as if nature had intended 
every part of it for the use of man, the wood 
of the tree is susceptible of the highest polish, 
and is extensively employed in the arts. 

The principal species of the Orange family 
are the Orange, the Lime, the Lemon, and the 
Citron. The sweet orange of commerce is the 
produce of different varieties of Citrus Auran- 
tium , and is one of the most grateful of fruits. 
The Seville Orange is the fruit of Citrus Riga- 
radia. [Citrus.] 

Of other plants bearing the name of Orange, 
we may mention the Mock Orange, a garden 
name for the shrub Phdadslphus ; the Osage 
Orange, which is Madura aurantiaea ; and too 
Quito Orange, which is the berry of Bolanum 
quitoense. 

The given to the 

society instituted in Ireland in 1796 to uphold 
the Protestant religion and ascendency, and 
for the discouragement of Catholicism. It had 
office-bearers, a secret organisation, distinctive 
or orange colours, and occasional processions. 

OriBfsrj. A kind of gallery, in a garden 
or parterre, for preserving orange-trees during 
the winter season. An orangery is distin- 
guished from a conservatory by its having an 
opaque roof; while that of the latter is glased. 
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That at Versailles is one of the most magni- 
ficent ever built. For trees in large .boxes a 
proportionably large and lofty house is requi- 
site ; it may be opaque on the north side and 
roof, with a glass front, of any convenient or 
desired length, width, and height. For one of 
moderate size, the height at the back wall may 
be fifteen feet, at front ten feet, and the width 
of the house fifteen feet. The floor may be 
either perfectly level, and the boxes placed on 
it, the largest behind, so that their tops may form 
a slope to the front glass, as in the conserva- 
tory of Prince Borghese at Rome ; or if the trees 
are young, a stage may be erected for a few 
years, in order to raise the plants to the light. 
If, however, the trees are of a considerable size, 
a good plan is to have square pits in the floor at 
regular distances, somewhat larger than each 
box, and in these to sink the boxes, covering 
them with mould, sand, or moss, nearly to the 
level of the pavement, so that each tree so 
placed and dressed will appear as if planted in 
a small compartment of earth. Such is the 
plan of the large conservatory in the royal 
gardens at Monza. The walk, unless where a 
stage is adopted, should be in the middle of 
the house, with corresponding doors in each 
end ; but where the trees are young, and placed 
on a stage like greenhouse plants, the walk 
should be in front, as in no other situation 
could the eye of the spectator meet the foliage 
of tlio plants. Where the walk is in the 
middle, with a double row of trees on each side, 


the oratory. [Obatoht.] The mm meat 
introduction of this species of musical drama 
is on all sideB attributed to St. Philip Neri, 
about the middle of the sixteenth century; 
but oratorios, properly so called, were not pro- 
duced till about a century afterwards. At first 
the persons introduced were sometimes ideal, 
sometimes parabolical, and sometimes, as in the 
later oratorios, taken from sacred history ; but 
this species of drama soon assumed a more regu- 
lar form, and oratorios became great favourites 
in Italy, where they were constantly performed 
during the Carnival ; and they have since given 
birth to some of the noblest and most elaborate 
compositions of the great masters both of Italy 
and of other countries. Oratorios were first 
introduced into England by Handel in 1720, 
though they were not publicly performed till 
1732. 

Oratory. A room in a private house set 
apart for prayer. It differs from a chapel, 
inasmuch as it does not contain an altar, nor 
may mass be celebrated in it. 

Oratory. In Rhetoric. [Eloquence.] 

Oratory, Priests of the. Various con- 
gregations of ecclesiastical persons living in 
community, without being bound by any special 
vow, have assumed this title. The first con- 
gregation of the Oratory was founded by St. 
Philip Neri, at Rome, in the beginning of the 
sixteenth century. Similar societies were soon 
formed in Italy and the Low Countries, but 
without any mutual connection; and sech now 


as at Monza, the effect in winter is magnificent. 

Where the trees arc to bo planted as stan- 
dards in the borders or floor of the house, it is 
requisite for the health and beauty of the plants 
that the building be glazed on all sides, and 
heated by hot water or flues. In winter the j 
beds might be covered with turf, strewed with | 
daisies, violets, and primroses ; these would 
come early into flower, and if the turf were 
kept very short about the roots of the flowering 
plants, and the trees in excellent condition, 
only those who have seen the first-rate regu- 
larly planted standard orange groves of Nervi 
could form an idea of the effect, which, by con- 
trast with the external winter, would bo felt 
as an anticipation of real spring. 

Orangite. A name given to the orange- 
coloured varieties of Thorite from Brevig in 
Norway. 

Oratorio (Ttal.). A sacred musical com- 
position consisting of airs, recitatives, duets, 
trios, choruses, &c., the subject of which is 
generally taken from Scripture. The text is 
usually in a dramatic form, as in Handel ’ b 
Samson ; but it sometimes takes the form of a 
narrative, ns in Israel in Egypt ; occasionally 
it is of a mixed character, as in Haydn's 
Creation ; and sometimes it consists merely 
of detaclied passages from Scripture, as in 
the Messiah. Tlie origin of oratorios has 
been variously accounted for; but the most 
prevalent opinion regards them as originally 
founded upon the spiritual songs and dialogues 
which were sung or recited by tho priests of 
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exist, in England, France, and elsewhere. The 
congregation of the Oratory at Paris was founded 
by the cardinal Pierre de Bundle in 1611, and 
had several houses in different parts of the 
country. It produced many men of celebrity ; 
among others, Malebranche and Massillon. 
There can be no doubt that its chief object i 
to counterbalance the increasing influence of 
the Jesuits. 

Orb (Lat. orbis). In the language of the 
old astronomers, this word usually signifies a 
hollow sphere. They supposed the heavens 
to consist of such orbs or spheres, enclosing 
one another, and carrying with them in their 
revolutions the different planets. (Sir G. C. 
Lewis, Astronomy of the Ancients.) The orbis 
maxivnts, or great orb, was that in which the 
sun is placed. As the orbs were concentric, 
and their number equal to that of the known 
planets, with one for the moon and another for 
the fixed stars, it was necessary to suppose 
them to be transparent or crystalline. The word 
also denotes any round or circnlar body, and 
sometimes it is used synonymously with orbit. 

Obr. In Heraldry, the globe (orbis terra- 
I rum), originally assumed by the Roman em- 
! perors of Inter times, as a type of universal 
| sovereignty, und now among roe common in- 
signia of monarchical authority. 

Orblcutata. A tribe of Birachyurous Crus- 
taceans,/ including those which have an oblong 
ovoid carapace. 

I Orbfteilna. In Botany, the whole mass of 
I that part of a flower called the corona in the 
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genus Stapelia ; also, a round flat hymenium 
contained within the peridium of some genera 
of fungi. 

Orbit (Lat. orbita, a wheel-tracJc). In 
Astronomy, the path which any celestial body 
describes by its proper motion. The orbits of 
all the planets and satellites are ellipses ; and 
recent discoveries seem to show that the orbits 
of double stars, which revolve about each other, 
are curves of the same kind. Some comets 
have been supposed to move in parabolic or 
hyperbolic orbits. [Planets ; Moon ; Satel- 
lite; Stab.] 

Obbit. In Crustacea, that portion of the 
carapace in crabs and lobsters ( Decapoda ) to 
which the eye is attached, and the groove into 
which the eye and its peduncle are retracted. 
In sessile-eyed Crustacea there is no true orbit, 
the eyes being placed in the lateral or anterior 
portion of the head. In Trilobitee and Limuli 
the cheeks bear the eyes upon their upper 
surface. 

Obbit. In Ornithology, this term is applied 
to the skin which surrounds the eye ; this is 
generally bare of feathers, for the facility of 
its movements, but especially so in the parrot 
tribe and the heron. 

Obbit. In Osteology, the bony cavity in 
which the eyeball is embedded. Each orbit 
in man is formed by seven bones — the frontal, 
maxillary, jugal, lacrymal, ethmoid, palatine, 
and sphenoid. The number of orbital bones, 
and the portion and degree of circumscription 
of the orbit, vary much in lower vertebrates. 

Oroeln. The deep red colouring principle 
of the lichen pigments (archil, cudbear, litmus, 
&c.). It occurs naturally, to a small extent, 
but is chiefly derived from the decomposition of 
the acids in the lichens. 

Orchard (Gr. 6px«ros). An enclosure de- 
voted to the culture of fruit-trees. The most 
productive Orch&rdB are generally such as are 
situated on declivities (men to the south or 
south-east, and sheltered from the north, north- 
east, and west. The mos : suitable soil is a cal- 
careous clayey loam with a dry subsoil. The 
climate of orchards so situated is always warmer 
than any other kind of situation which this 
country affords, and the subsoil is more certain 
of being dry. The surface of the soil, in the 
case of orchards so situated, is generally kept 
under pasture; which, while it prevents the 
earth from bring wasted away by rains, is 
favourable to the running of the roots imme- 
diately under the surface, by which they are 
sooner called into action by heat in spring, and 
sooner thrown into a torpid state by cold in 
autumn. The principal fruits grown in orchards 
of this description in Great Britain are the 
apple, the pear, the plum and the cherry; and, 
wherever wheat can be ripened in the plains, 
these fruits will arrive St perfection on decli- 
vities such as we have mentioned. 

OrriuUa Wood. A dye weed, yielded by 
several species of lichens, known to botanists 
under the name of Bocctlla. They are found 
on maritime rocks in hot and warm-temperate 
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regions. A blue and a red dye, known as 
Orchil or Archil, are prepared from them. 

Orchestra (Gr. Ipxhvrpa). In Music, a 
company of musicians (also called a band) 
assembled for the purpose of performing in- 
strumental music. 

The word orchestra is also used to designate 
the portion of the room set apart for the players. 

OrolaidaoeeB (Orchis, one of the genera). 
A natural order or herbaceous Endogens, typi- 
cal of the Orchid&l alliance, inhabiting all parte 
of the world excepting the climates situated 
upon the verge of the frozen zone, or remark- 
able for their exceeding dryness. They are well- 
known for the singular form of their flowers. 
Some of them grow in the earth, while others 
inhabit rocks and the branches of trees. They 
all belong to the class Gynandria of Linnaeus ; 
are often very agreeably scented ; and some- 
times produce an aromatic fleshy fruit, as in 
the case of Vanilla, which contains a large 
quantity of benzoic acid. The nutritions sub- 
stance called Salep is prepared from the amy- 
laceous roots of several plants of this order. 

Orchil. [Archil ; Orchella Weed.] 

Orchis (Gr.). A genus of terrestrial tuber- 
ous rooted Orchids, occurring chiefly in Europe, 
temperate Asia, and North America. Several 
species are common in our woods and pastures, 
and are known by their spreading and often 
spotted leaves, and erect spikes of handsome 
flowers. The fleshy tubers, which abound in 
starch, and yield the article of diet called 
Salep, are extensively collected in some parts 
of Turkey for exportation to Western Europe. 

Oroln. A white crystalline substance found 
in the lichens used for the preparation of archil 
and litmus. It crystallises in six-sided prisms, 
which are very soluble both in water and .al- 
cohol. Exposed to air and light, orcin turns 
red. It has the formula G u H g 0 4 . [Lichens, 
Colouring Matters of.] 

Ordeal (Mod. Lat ordalium ; Ger. nrtheil, 
judgment). The practice of referring litigated 
questions, and the guilt or innocence of parties 
under accusation, to the judgment of God (testi- 
fied, in popular belief; either by the event of 
lots, or by the success or failure of certain ex- 
periments), is of very aU Jent date ; and was 
transferred, with other relics of their pagan in- 
stitutions, by the Teutonic nations, when settled 
in the provinces of ancient Rome, to their new 
bodies of jurisprudence. It implies necessarily 
an utter ignorance of an order in liature which 
cannot be interrupted ; and the rise of physical 
scienoe first weakened and then destroyed the 
ordeal, although it may not yet have uprooted 
many ideas which belong to the soil from which 
the ordeal superstition sprang up. 

The ordeal was awarded In various cases; 
either arbitrarily by the court, or at the re- 
quest of a party accused, who was anxious, to 
clear himself ; either as an alternative for trial 
by compurgation or by battle, or aa the regular 
mode or deciding an issue. In the earlier ages 
of modern European history, the ordeal was 
under the peculiar protection of the clergy, 
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who afterwards discountenanced it; and its was pat to the test by a challenge between 
gradual suppression most be mainly attributed one erf his disciples and a Franciscan friar to 
to the decides of popes and councils, of which walk through a burning pile. This, however, 
several were pronounced against it in the course may be rather regarded as the appeal of an 
of the thirteenth century, beginning with the enthusiast to the divine judgment, than as an 
decree of the fourth Lateran council in 1215. example of a recognised usage. Ordeals are 
Among the various forms of ordeal in use of common use in the judicial practice of various 
among different nations, the following are some heathen nations, especially of the Hindus, 
of the most remarkable. The trial of the eu- By the Anglo-Saxon laws, an option was 
charist was used chiefly among the clergy; given to the culprit in ordinary cases, when 
the accused party took the sacrament in attes- presented of a crime by the neighbourhood, or 
tation of his innocence, and it was believed that appealed against by the injured party, of de- 
if he were guilty he would be immediately fending himself by compurgation, or by the 
visited with punishment for the sacrilege. Of ordeal (of hot water, if noble, or of hot iron), 
the same description was the corsnedd, or trial If, being a villein, he could procure the testa- 
by the consecrated piece of bread or cheese, mony of his lord in favour of his character, 
much in use among the Anglo-Saxons. The the ordeal was simple ; if otherwise, threefold, 
trial of the cross was used, both in civil and In the laws of William the Conqueror, we find 
criminal questions, in many European countries, that accusations between an Englishman and a 
See the supplementary formulas to those of' Frenchman were decided, either by the Roman 
Marculfus, cited by Meyer, Institutions Judi - mode of trial by inquest, by battle, or by the 
ciaires , liv. ii. c. vi. It appears that the liti- ordeal In general it may be considered, as 
gants, or the accuser and accused, were to stand Sir F. Falgrave remarks, rather as having af- 
upright before a cross, and that he who fell or forded a last chance of escape to the accused 
changed his position first was cast or con- party, than as an ordinary mode of deciding 
demned. This popular mode of ordeal was on guilt or innocence; since it does not ap- 
abolished by the capitulary of 816, in the reign pear to have been usually resorted to, unless 
of Louis le Ddbonnaire, as irreverent towards where the accused failed in clearing himself 
the mystery of the cross; but the abolition by the testimony of the neighbourhood to 
seems only to have been carried into effect in his character or to the fact. Thus torture 
Italy and the provinces adjoining the seat of in the civil law, according to principle, was 
empire. The ordeal of hot water, in which the applied only where the evidence was sufficient 
accused party plunged his hand into a vessel to warrant a conviction, and the defendant 
of boiling water, was used by the Salian Franks, refused to confess. When, however, the old 
when pagans, as early as the fifth century. It form of trial by compurgation was abolished in 
was afterwards extensively practised. In what England by the assizes of Henry II., the trial 
was called the expurgatio simplex, the accused by ordeal became more important than before, 
plunged his arm to the wrist ; in the triple It appears that, in presentment by the inquest 
ordeal, to the elbow. Trials by burning iron (whence originated the grand jury), the culprit 
were of various sorts : carrying a red-hot bar was immediately adjudged, without option, to 
in the hand, and walking barefoot over heated clear himself by ordeal ; that, if he escaped 
ploughshares, mentioned m the imperial capitu- this test, he was still condemned to abjure the 
lary of 803, and adopted in England, as is well country ; so that the presentment became in 
known from the celebrated example of Queen some sort equivalent to a final trial. The 
Emma. There can be no doubt that, in these second inquest or jury trial, at this period, is 
severer forms of ordeal, some precaution was thought to have been only awarded as a matter 
occasionally used by the clergy, under whose of special favour. But when ordeal had been 
inspection and management the trial took place, forbidden by the 18th canon of the fourth 
There were also ordeals by lot, as by the casual Lateran council, in 1215, as before mentioned, 
choice between a pair of dice, one marked witha it was immediately disused in England; and 
cross and the other blank, mentioned in the laws hence, after a considerable interval, during 
of the Frisons. The famous trial of the bier, in which the practice of criminal law seems to have 
which the supposed perpetrator web required remained in a very uncertain state/ the practice 
to touch the body of a murdered person, and of trial by the second inquest, or petty jury, 
was pronounced guilty if the blood flowed, from being the exception, gradually became the 
may be regarded as a species of ordeal , although general rule. {Mem. de V Acad, des Inter, vol. xv.) 
founded more on usage than legal enactment ; Ordeal Bean. [Calabab Bean.] 

as this form of superstition did not become Ordeal Beet. The roots of a species of 

prevalent until later times, when ordeals were Strgchnos, used as an ordeal by the natives of 
no longer a recognised part of the law. To Western Africa. 

the same head may be referred the various Ordeal-tree. The name of Erythro- 
absurd and cruel methods which were adopted phtesum guineenst. That of Madagascar is 
in different countries to try suspected witches. Cerbera venenifera. 

One of the most remarkable instances of the Order (Lat. ordo). In Architecture, a sys- 
eolemn application of the ordeal in later times tem or assemblage of parts subject to certain 
took place in 1498, when the truth of the uniform established proportions, regulated by 
doctrines preached by 8avonarola at Florence the office which each part has to perform. An 
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Dide* may be said to be the genus, of which the greater mass than itself; or, in other words, 
spades are Tuscan, Doric, Ionic, Corinthian, that there should be an equality between the 
and Composite ; and consists of two essential -weights and supports; i.a. in this case, be- 
parts — a colu m n, A (fig. 1), and an entablature, tween the entablature add column. In re- 

B. These are subdivided: the first spect of the voids left between the columns or 
into three parts, namely, the base supports below the entablature, there seems to 

C, the shaft D, and the capital E ; have been a great diversity of practice; for 
the second also into three parts — we find them varying from 1*03 to 2*18, unity 
namely, the architrave, or chief being the measure of the supports. Le Bran 
beam, F, which stands imme- makes the areas of the supports, weights, and 
diately on the column ; the frieze voids equal to one another ; and in the monu- 
G, which lies on the architrave ; mental specimens of the Doric order, such as 
and the cornice H, which is the the Parthenon, &c., he seems borne out in the 
crowning or uppermost member law he endeavours to establish ; but in lighter 
of an order. In the subdivisions specimens, such as the temple of Bacchus, at 

certain horizontal members are used, which, Teos, where the supports are to the voids as 1 
from the curved forms of their edges, are called to 2*05, and in the temple of Athena [Minerva] 
mouldings. These aretheovolo, the talon, the Polias, where the ratio is 1 to 2*18, he can 
cyma, the cavetto, the torus, the astragal, the hardly be considered correct. Indeed, there 
scotia, and the fillet, which are defined under scarcely seems a necessity for such a limitation 
their several names in this work. The cha- of the voids as he prescribes, seeing that, with- 
racter-of an order is displayed, not only in its out relation separately to the weight and sup- 
column, but in its general forms and detail, port, stability would be obtained so long as the 
Though a building be without columns, it is, centre of gravity of the load fell within the 
nevertheless, said to be of an order, if its details external face of the support. If, then, it be 
be regulated according to the method prescribed admitted that, as in the two examples above 
for such order. . mentioned, the voids should be equal to the 

In setting up, or, as it is more technically weights and supports jointly, we have the key 
expressed, in profiling an order, it is usual to to the rule ; and, instead of being surprised at- 
make the entablature of the height of one-fifth the apparently strange law of making the enta- 
of the entire order. The height of the column blature one-fourth of the height of the column, 
is measured in terms of its lower diameter, we shall find that none but the result assumed 
which is divided into sixty parts, called minutes, can flow from the investigation, 
used as a scale for the different subdivisions. 

In the Doric order the semidiameter of the 
column is called a module', but as it is di- 
vided into thirty parts, there is, in fact, no 
essential difference between the scale of this 
and the other orders. The columns vary from 
seven to ten diameters in height in the different 
orders. The height of the entablature is 
usually divided into ten parts, of which three 
are assigned to the architrave, three to the 
frieze, and four to the cornice ; except in the 
Doric order, in which the height is divided into 
eight parts, the architrave having only two, 
the frieze and cornice each three. 

The rule above given for regulating the 
relative heights of the column and entablature In fig. 2, let A B he the height of the 
is founded upon the practice of the ancients, column, and let the distance between the 
who rarely exceeded or fell short of the pro- columns be one-third of the height of the 
portion thus established. Whether this practice column -CD. Now, if A B be subdivided into 
of assigning one-fifth of the height of the whole four equal parts, at a, b, and c, and the hori- 
order to its entablature was arbitrary or em- zontal lines a d, b c, c f, be drawn ; also, if 
pirical, is worth an enquiry, which, we are C D be divided horizontally into four equal 
inclined to think, has not been bestowed upon 1 parts, and lines be drawn perpendicularly up- 
it in any architectural work, at least not in any i wards interacting the former ones ; the void 
one which has fallen under our notice : though will be divided into sixteen equal parallelo- 
the principles developed in a work by Le Brun , > grams, one-half of these being the measure 
entitled, Thioris de V Architecture Grccque et j of the two serai-supports. BC and D E being 
Remains, diduite de l Analyse' dee Monumens I made equal then to one-fourth of C D, it win 
Antiques (fol. Paris 1807), if carried through I be manifest, from inspection, that the two semi- 
correctly, seems to point to the reason of the supports will jointly be equal to eight of the 
practice. One of the most obvious principles parallelograms above mentioned, or one-half 
of proportion in respect of loads and supports, of the void. We have now to place the weight 
and one apparently founded on Nature herself, or entablature, A G H I, upon the supports or 
is,, that a support should not be loaded with a J columns and equal to them in mass. Set up 


Fiff. 2. Fier. 3. Fi*. 4. 

6 Dxam. ZDiam. 10 Diam. 



Fig. 1. 
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from A to F another row of parallelograms, 
each equal to those above mentioned, AF K I. 
These will not be equal to the supports by two 
whole parallelograms, being in number 6 only 
instead of 8 : dividing, therefore, 8, the number 
in the support, by 6, the number already 
obtained, we have 1*333, Ac., which is the 
height A G must be, that the weights may equal 
the supports, exceeding one-quarter the height 
of the column by only ^ of such quarter, a 
coincidence singularly corroborative of the rule 
laid down. From inspection of figs. 2, 3, and 4, 
it is evident that, when the void is one-third of the 
height of the columns in width, the columns 
will be 6 diameters in height ; when one-quarter 
of their height, they will be 8 diameters high ; 
and when one-fifth of their height, they will be 1 0 
diameters high ; also, that the mtercolumniation, 
called systyle, or of two diameters, is constant 
by the arrangement. Let us now try the prin- 
ciple in another way : Fig. 5 is the general 
Fig. 6. form of a tetrastyle 

temple, wherein the co- 
lumns are assumed at 
pleasure 8 diameters 
high: then, 4 x 8 *=32, 
the area of the supports ; 
and as, to fulfil the con- 
ditions, the three voids 
are to equal twice that 
area, or 64, they must in all be equal to 8 
diameters,, for */=*$; and the whole extent* 
therefore, will be 12 diameters of a coJcanwa. 
To obtain the height of the entablature* so that 
its mass may* equal that tf the supports, as the 
measures are in diameters, we have only to 
divide 32* the columns, by 12* the whole extent 
of the facade* and we have two diameters and 
two-thirds of a diameter for the height of the 
entablature ; making it a little more than one- 
quarter the height of the column, and again 
agreeing in terms of the diameter with many 
of the finest examples of antiquity, or veiy 
nearly so. If the pediment be employed, it is 
evident, the dotted lines A C, C a, being bi- 
sected in a and b respectively, that the triangles 
A E «, b B F, are equal to a D C and DC6, 
and the loading or weight will not be changed. 
Similar results are obtained in fig. 6, where 
the height is 10 diameters, the number of 
Fig.o. columns 6; the whole, 

therefore, 180, the 
supports being 60. 
Here « 3J diameters 
will be the height of 
the entablature. 

We cannot leave the 
subject without ad- 
verting to the rules 
given by Vitruvius (chap. ii. book iii.)— rules 
which were the result of the practice of 
the time in which he lived, and which, with- 
in small fractions, singularly corroborate the 
assumed hypothesis of making tho vends 
equal to twice the supports. Speaking of 
tho flvo species of temples, after naming 
tho different intercolum n \ ation s, and rccom- 
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mending tbs eustylos as the most beanthfal* 
he thus directs the formation of temples 
with that interval between the columns. The 
rule for designing them is as follows: ‘ The 
extent of the- front being given, it is, if tetra- 
style,. to be divided into eleven parts and a 
half, not including the projections of the base 
and plinth at each end; if hexastyle, into 
eighteen parts ; if octastyle, into twenty-four 
parts and a half. One of either of these 
parts, according to the case, whether tetrastyle, 
hexastyle, or octastyle, will be a measure 
equal to the diameter of one of the columns. 
The heights of the columns will be eight parts 
and a half. Thus, the intercolumniations and 
the heights of the columns will have proper 
proportions/ Further on in the same chapter 
he gives directions on araeostyle, diastyle, and 
systyle temples, on which it is unnecessary 
here further to* enlarge. Let the above rules 
be examined. The tetrastyle is 11$ parts 
wide, and 8$ high: the area, therefore, of its 
whole front will be 11$ x 8$*=97f. The four 
columns will be 4 x 84 — 34, or a very little 
more than one-third or the whole area ; the 
remaining twohthixds, speaking in round num- 
ber^ being given to the intercolanmis or voids. 
The hexastyle is eighteen parts long; and 
eight ami a half high : the whole area, there- 
fore* is 18 * S$=I5*3. The rix colons will be 
6 x 8$ =51* or exactly ooe-thmd of tho whole 
area; the voids car ialcroohaas occupying the 
remaining two-thirds. Tbeoekastjlsis24$part» 
in extent* and 8$ in height: 24$ * 8$ *= 208$. 
The eight columns will he 8 x 8$ =68, or very 
little less than one-third of the area, and the 
voids or intcredumns about double, being the 
remaining two-thirds. 

The average of the intercolumniations in the 
111 -—4 

first case will be — L — =-2$ diameters. 

In tho second case 2f. 

In the third case 

As, in our opinion, a discrepancy between prac- 
tice and theory will not shake the principle, we 
ore not fearful of candidly submitting a syn- 
optical view of some of the most celebrated 
examples of antiquity in which a comparison 
is exhibited between the voids and supports* 
It is certain that in every case the former 
exceed the latter, and that* in the early Doric, 
the ratio between them nearly approached 
equality. In comparing, however, the supports 
with the weights, there is every appearance of 
that portion of the theory being strictly true ; 
for, in taking a mean of the six examples of 
the Doric order, the supports are to the weights 
as 1 : 1*16 ; in the five of the Ionie order, is 
1 : 1*05; and in the four of the Corinthian 
order, as 1 : 1*04 ; a coincidence so remark- 
able that it must bo attributed to something 
more then accident, and deserving much more 
extended consideration than our limits here 
admit. 




ORDER 



We dose this short enquiry by adverting to a 
curious fact connected with it ; viz. the area of 
the points of support for the edifice which such 
an arrangement affords. In fig. 7, the hatched 


Fig. 7. 
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squares represent the quarter 
piers or columns in a series of 
inter colunxmati one <euary way, 
s uri h intmaolnmmflrlicns foeang 2 

these, afifled fe the 2 quarter 
piers, nil snake fi, wfasee 
equam, 84, therefore, is rtJhe 
to foe cove red with the wegjht; the 4 
quarter piers nr oehmms » 4 ; hence the points 
of support are A of the area— 0*111. Jtew, in 
twenty-five of t£e principal banMirngsan Europe 
[Poanrs or Ssimbt], tine ratio nil foe neen to 
be 0-148 on the mm, differing gaily 9447 from 
the result hexegmn; bat if we tube the sub- 
joined buildings, the mean will be foud to 
differ amch less, tub. — 


Temple of Peace . . 0*197 

8. Paolo fuori le Euro • . 0*118 

8. Sabino .... 0*100 
8. Filippo Neri . • . 0*129 


Order. In the Fine Arts, the regular 
disposition of the parts of a work, so that 
neither confusion nor jarring effects may 
prevail. 

Obdbr. In Mathematics, a term frequently 
used synonymously with degree. Thus the 
order of a curve or surface is the same as 
the degree of its equation. [Curve and 
Suhfa.ce.] Although synonymous, however, 
when applied to ordinary algebraic equations, 
the terms order and deqree have distinct mean- 
ings When applied to differential equations, and 
to equations of differences. [Differential 
Equation.] 

Order of the Day. In Parliamentary 
usage, one method of superseding a question 
alieady proposed to the House is by moving 
‘for the oriler of the dnv to ho read.’ This 
motion, to entitle it to precedence, must be 
for the order generally, .in* 1 not for any 
particular order; and, if this is carried, the 
orders must be read and proceeded on in 
tho course in which they stand. But it can 
be jn its turn superseded by a motion 
* to adjourn/ In Hatscll’s Precedents of 
Parliament, vol. ii., it is stated that the first , 
732 1 


ORDERS 

instance of this proceeding was on April 1, 
1747. 

Order of Superposition. A Geological 
term, implying the regular succession of ar- 
rangements which the strata forming the ex- 
terior crust of our globe invariably follow. 
[Geology.] Although certain strata or forma- 
tions are occasionally wanting, they never de- 4 
part from a constant order of superposition. 

Orders, Boly. A term applied to the 
different ranks of ecclesiastical persons. The 
established church of England recognises only 
the three orders of bishops, priests, and dea- 
cons. The Roman Catholic church admits of 
seven orders ; four minor, secular, or petty, of 
doorkeeper, exorcist, reader, and acolyth ; three 
major, of deacon, priest, and bishop* The first 
are mere formalities, and generally conferred 
on the same day ; the admission to the latter 
constitutes the sixth sacrament of Roman- 
ism : the reformed churches acknowledge 
only the three latter orders. [Episoopa.ce.] 
The Greek church rejects the four •minnrr > 
host fofm the .additional one of sufodeacon. 
['Obbolajesgst.] 

OrAen, Bel _ jious orders are 

•of three kinds : 1. Monastic ; 2. Military ; 3. 
Mendicant. 

L The Monastic orders were distinguished 
by the rules to which they were subjected by 
their respective founders. Of these the prin- 
cipal are the Rariltsn, the Benedictine, and the 

Agg — tiaiaa 

i. Hie earliest comprehension of a number 
of conventual societies under one rule was 
effected by St. Basil, archbishop of Caesarea, in 
Asia Minor, who united the hermits and ceuo- 
bites already established in his diocese, and 
prescribed a uniform constitution for them, in 
which he strongly recommended the obligation 
of a vow upon admission. This recommenda- 
tion was a novelty in the monastic system, 
which had existed up to that time (a.d. 370) 
without any snch imposition. This institution 
prevailed -throughout the eastern districts of 
Christendom, and has subsisted in the Greek 
church up to the present time with little varia- 
tion. 

ii. In the West, the first order of monks 
was founded by Benedict Nursia (a.d. 
529). He conceived that the ends of monastic 
seclusion might be better attained by a disci- 
pline uniformly imposed, than by the arbi- 
trary austerities of many of the European 
communities. He insisted, moreover, very 
strongly upon the duties of manual labour 
and reading, as well as of prayer. This rule 
was revised three centuries later by another 
Benedict, a native of Aniane, in the South of 
France. 

From this remodelled system, which was 
more severe than its predecessor, and was soon 
adopted throughout the Benedictine monas- 
teries, already exceedingly numerous, arose 
various branches, all more or less famous in 
ecclesiastical history. Tho order of Cluni, 
the Cistercians, the Ghortreux, the Carnal- 
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dnlenaes, PraBmonstratenses, &c. are distinct of the papacy, for the advancement of its own 
offshoots from this main trank, and for many political purposes. [Monachiim.] It was in the 
centuries have covered the face of Catholic twelfth century that the apprehensions of the 
Europe. Holy See were first excited by the rise and spread 

iii. The original inhabitants of the mon&s- of heretical opinions ; nor, at that period, were 
teries were laymen ; the spiritual duties of the t either the secular or the regular clergy disposed 
institution being performed by the pastor of a 
neighbouring village, or by one or two resident 
ecclesiastics. Tbe authority of Augustine was, 
however, claimed for clerical societies living 
together under rule ; and the order of Augus- 
tinian canons, consisting expressly of persons 
ordained or destined to the sacred profession, 
claims a place among the three principal 
monastic institutions. These canons were 
afterwards divided into the regular and seen- 
lar, according as they observed what tra- 
dition affirmed to be the rule prescribed 
by the founder himself, or those of certain 
bishops who, in later times, had reorganised 
the system. 

2. i. The Military orders form also an 
important feature in ecclesiastical and political 
history. The necessity under which the monks 
lay, in unsettled times, of assuming arms to 
defend their possessions, may have suggested 
the first idea of uniting the military with the 
religious profession. 

The earliest order, however, of this kind — 
that of St. John of Jerusalem, or the Knights 
of the Hospital — arose, in the eleventh century, 
out of a religious community, to which the care 
of an hospital in Jerusalem had been consigned. 

The Hospitallers were afterwards better known 
under the titles of Knights of Rhodes, and, 
still later, of Malta. 

ii. The Knights Templars also received 
their appellation from Jerusalem, the place of 
their origin and early abode. They were 
founded in 1118 ; and to them certaifi military 
duties were from the first specially prescribed, 
as the defence of Palestine, and the protection 
of pilgrims in the Holy Land. After the 
expulsion of the Christian arms from that 
region, they spread over Europe and became 
a very numerous and powerful body; until, 
having excited the fears or avarice of popes 
and princes, they were condemned by a council 
assembled at Vienna, and exterminated by a 
vigorous and cruel persecution. 

iii. The third Military order is .the Teutonic. 

This institution, again, was an offspring of 
the crusades, and a native of Palestine ; ori- 
ginating in the officer of an hospital at the 
siege of Acre. On the termination of the 
holy wan, these knights became established 

* and distinguished themselves by 


to rouse themselves from their indolence and 
vice to combat with these active assailants. 

A new ally was required, and was furnished 
in the order of St. Dominic, which, after com- 
pleting its first mission in the extinction of the 
heresy of the Albigenses, was placed upon a 
permanent footing by a bull of Honoring HI. 
The Franciscan friars were Ihstitnted nearly at 
the same time, and avowed the same principles 
of poverty and mendicity. 1 Franciscanism,’ 
Dean Milman remarks, 1 was the democracy of 
Christianity; but with St. Francis it web an 
humble, meek, quiescent democracy. In his 
own short fragmentary writings, he ever en- 
forces the most submissive obedience to tbe 
clergy. But ere long his more vehement disciple, 
Antony of Padua, sounded a different note ; he 
scrupled not to denounce the worldly clergy. 
At Rimini, at Milan, and in other cities* be 
held disputations against the heretics, who 
yielded to his irresistible argumehts. The 
clergy dared not but admire Antony of Padua, 
whom miracle began to environ. But they saw 
not without terror that the meek Franciscan 
might soon become a formidable demagogue, 
formidable to themselves as to the enemies of 
the faith. But, what is more extraordinary, 
already in the time of St. Bonaventura they 
had begun to be faithless to their hard bride. 
Poverty. Bonaventura himself might have 
found it difficult to adduce authority for his 
laborious learning in the rule of his master. 
The rule had required the peremptory renun- 
ciation of all worldly goods by every disciple 
of the order, and those who received the prose- 
lytes were carefully to abstain from mingling 
in worldly business. Not till he was absolutely 
destitute, did the disciple become a Franciscan. 
St. Francis rejected alike tbe pomp of ritual 
And the pride of learning. The Franciscan 
services were to be conducted with the utmost 
simplicityof devotion, with no wantonness of 
music. There was to be only one daily man. 
It was not long before the magnificent church 
of Assisi began to rise ; and the Franciscan 
services, if faithful to the form, began soon by 
their gorgeousness to mock the spirit of their 
master. 1 {History of Latin Christianity , book 
ix. ch. x.) 

Out limits allow us only to mention, in ad- 
dition, the Carmelites, so called from Mount 


the conquebt and conversion of Prussia and Carmel, where the order originated ; the Au- 
Pomerania. Their order only oeased to exist gustinians, who complete tbe number of the 
when, at the Reformation, its members aban- Mendicant orders ; the Jtitaits ; and lastly, 
doned the cause of the papacy, and embraced the several orders of religious women, usually 
the prevalent opinions of the north of Ger- styled mmt, from a word, as it is said, of 
many. To these may be added various infe- Egyptian origin. The first nunneiy is tra- 
rior military orders, especially those of Spain ditionslly said to have been founded by St. 
and Portugal. [Caultbava ah d Alcahtaba, Syneletica, a contemporary of St. Antony, in 
Obdbbs of.1 the third century. The first established in 

3. The Mendicant orders were the creation England was in a. d. 690. Many orders of 
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Anns ire connected, by tkeir forrodiUjon, with 
religious bodies of the other sex: others ere 
of separate institution. The principal wOl be 
found notioed under their respective titles. 
[Benedictine Mores; Galoybrb; Caxaldu- 

JLEAJVS ; CaETHUSIANS ; OlLMTDTBfl ; ClSTBR- 

guns ; Cltozacs ; Cordeliers ; Jasons ; Tax- 
flubs ; Teutonic Obdbb ; dec.] 

Ordinal. The name given in England to 
an old work containing the ritual or religious 
ceremonies necessary to be performed before 
the ordination of a priest It was composed 
inthe reign of Edwara. VI., and revised by the 
English clergy in E552. 

Ordinance. An obsolete word signifying 
a decree or enactment After the time of Philip 
the Fair (1227), the laws made by French 
kings were generally termed ordinances (or* 
donnance) ; a term which, in its most compre- 
hensive sense, included also their edicts, decla- 
rations, and letters patent. The right to issue 
ordinances for the execution of the laws (equi- 
valent to proclamations and orders in council) 
was conferred on the monarch by the French 
charters ; and it was on an ambiguity of lan- 
guage in the danse conferring this right in that 
of 1814, that a defence was attempted for the 
illegal proceedings of the ministers of Charles 
X. in 1830. The best collection of the Or- 
donnances des Rots de France is that begun 
by pxder of Louis XIV., of which the first 
volume appeared in 1723: it extends to 12 
vols. folio. 

The Self-denying Ordinance, in English His- 
tory, was a resolution of the Long Parliament, 
in 1644, by which its members bound them- 
selves not to take certain executive offices, par- 
ticularly commands in the army ; the effect of 
which, as is well known, was the transference 
of power, first in the army, and then in the state, 
from the Presbyterian to the Independent 


party. 

The 


word ordinance is still in use in Eng- 
lish official language, to denote laws made by 
colonial legislatures appointed by the crown ; 
those made by representative legislatures being 
styled acts. 

OrdAnujkd (Lat. ordinandus). In Eccle- 
siastical Antiquities, one about to receive or- 
ders ; the name ordinant being applied to the 
prelate conferring orders. 

Ordinary. A term of the Civil Law for 
any judge who has authority to take cog- 
nisance of causes in bis own right, and not 
by delegation ; used, in English Taw, with re- 
ference to ecclesiastical judges only. Thus, 
a bishop is ordinary in his own diocese; an 
archbishop, for the purpose of appeals, in his 
province. 

Ordinary. In the Court of Session in Scot- 
land; a single judge (by courtesy styled lord), 
who sits in the outer house to decide causes 
in the first instance. There are five such 
judges: their decisions may be brought by 
appeal under review of one of the divisions 
of the inner house of the court. [Sbssion, 
Count of.] 
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Ordinary. In Heraldry, a portion. of the 
escutcheon comprised between straight or other 
lines. It is the simplest species of charge'; and 
many of the most ancient escutcheons known 
contain ho other bearing, although in others, 
also of great antiquity, the ordinary itself is 
charged with other bearings. An ordinary 
should, it is said, comprise the fifth of the shield. 
The number of ordinaries in common use is, 
considerable ; among the chief are the Pain, 
Fbss, Bend, Bab, Saltier, Chevron, Cross. 
Each of these is usually bounded by straight 
lines; but the lines may be also diversified in 
various manners. Thus, an ordinary bounded 
by serrated lines is said to be indented ; bounded 
by undulating lines, wavy. There are many 
other deviations from the straight line, as 
ingrailed , invected, ne truly j raguly , rayonny , 
dancetty , embattled or creneUy , battled embat- 
tled, palissy , angled , levelled, escartely , nowy, 
dovetail, potency. When an ordinary has two 
sides, ana is only varied on the upper, it is said 
to be superingrailed, superinvected, &c. ; if only 
on the lower, subingraued, &c. 

Ordinary. In the Navy, the establishment 
of the shipping not in actual service. An 
ordinary seaman is one not qualified to take 
the helm or sail the ship. 

Ordinary of Newgate. The name given 
to the chaplain of the prison of Newgate. 

Ordinate. In plane Cartesian Geometry, 
each point is determined by two coordinates : 
one of these being distinguished as the abscissa, 
while the other is termed the ordinate. [Co- 
ordinates.] 

Ordination. The ceremony of conferring 
orders in the church, which is derived, by 
communities that admit a regular commission 
and succession in the ministry from the time 
of the afiostles, from the authority of Jesus 
Christ. Prayer and the imposition of hands 
are mentioned as forming part of the ceremony 
of ordination of deacons in the Acts of the 
Apostles ; and ordination is even now con- 
ferred under similar forms in most Christian 
churches. 

The Bomish church holds ordination to be 
the sixth of its seven sacraments; it is re- 
garded as a mystery or sacrament by the Greek 
church also ; and, to a certain extent, by the 
High Church party in the church of England. 
In the Lutheran and Reformed churches, all 
sacramental character is repudiated, and the 
imposition of hands retained as a ceremony 
only. 

In the Scotch Presbyterian church the term 
ordination is popularly but improperly (Hill's 
Lectures on JHvinity) applied to the act by 
which a licensed preacher or probationer is 
inducted into the charge of a particular parish 
or congregation. 

Ordnance. A Military term, applied ge- 
nerally to Guns, Mortars, Howitzers and 
Cabronadbs. The accompanying table gives 
the lengths, weights, calibres, and charges of 
the most important pieces of ordnance in our 
service 



ORDNANCE 


Nature of Ordnance 

Length 

Wright 

Oatfbre 

pfaarge 

Service ctdefij 
employed Jar 

Smoots Bobsd. 








Cast iron : — 


ft. In. 

cwL 

inches 

lb. 

os. 


10 -inch gun • 

• 

9 4 


10 

12 

0 

Land & sea serv. 

^ M »» • • 


8 0 



8 

0 

siege gun. 

68-pounder gun . 

• 

10 10 



18 

0 

L.S. (long ranges). 

68 .. „ 


10 0 

95 


16 

0 

8.S. (pivot gun). 

82 .. . 


9 6 

66 

0*41 

10 

0 

L.S. (fortresses). 

32 


9 0 

60 

6-375 

8 

0 

siege gun. 

24 „ „ . 


9 6 

60 

6-823 

8 

0 

ii ii 

18 „ „ . 


8 0 

38 

5-292 

6 

0 

position gun. 

10-inch howitzer . 


6 0 

42 

10 

6 

0 

ii »» 

8 „ „ 


4 0 

22 

8 

3 

0 

»» tt 

13-inch mortar 


4 6 

100 

13 

20 

°1 0 

S.S. bombardment. 

10 „ 


3 9 

62 

10 

9 

8 II 

** ii 

13 „ 


3 3 

36 

13 

9 

o 

L.S. 

10 


2 7 

18 

10 

4 

o |_a 

II II 

8 „ 


2 1 

9 

8 

2 

oj s 

»» II 

Bronze : — 








9-pounder gun . 


6 0 

13J 

4-2 

2 

8 

field batteries. 

6 „ 


5 0 

6 

3-66 

1 

8 

horse artillery. 

24-pounder howitzer 


4 8 

12 i 

572 

2 

8 

field batteries. 

12 „ „ . 


3 9 

6J 

4-58 

1 

4 

hone artillery. 

Built up: — 








150-pounder gun . 


12 3 

240 

10-6 

35 

°\ 

naval service at 

100 „ „ . 


10 0 

126 

9 

20 

0/ 

close quarters. 

Rifled. 








Muzzle-loading ; — 








9-inch gun . 

, 

12 3 

248 

9 




7 

1 n »» • • 

. , 

11 10 

140 

7 




7 „ „ . . 

, 

10 5 

130 

7 




64-pounder gun 

, . 

9 3 

65 





Wedge, breech-loading 

- 







64-pounder gun 

. 

9 2 

63} 





Vent-piece , breech-loading: — 







7-inch gun (heavy) 

, . 

10 0 

81 

7 

12 

0 

L.S. and S.S. 

7 -inch gun (light) 

. . 

9 10 

73 

7 

10 

0 

L.S. 

40-pounder gun . 

. , 

10 0 

35 

4-75 

6 

0 

S.S. and position. 

20 „ „ 

, , 

8 0 

16 

3-76 

2 

8 

position. 

20 „ „ 

. , 

5 6 

12$ 

it 


ti 

boat service. 

12 „ „ 

, 

6 0 

8 

3 

1 

8 

field batteries. 

9 „ „ . 

• 

5 2 

6 

n 

1 

2 

horse artillery. 

6 „ „ 

• 

5 0 

1 3 

2-6 

0 12 

colonial or naval. 


Ordnanoe, Board of. The name given to | they be neither too large nor too small for 
the board which formerly provided the troops ! the purposes of the building, and that they 
of the line, the artillery and engineers, the be conveniently distributed and lighted. This 
militia, and the nan, with guns, ammunition, word is seldom used, as the general arrange- 
and arms of every description. The Board of ment of the plan of a building is thought 
Ordnance also superintended the affairs of the to be more comprehensive, and the sense attri- 
regiments of artillery and engineers, the pro- buted to ordinance rather clashes with the 
vision of forage for the whole of the troops meaning attributed to this one. 
at home, and the erection of fortifications and Ore (Norse oar, Dan. aare, Gcr. ader, a 
military works at home and abroad, &c. The vein, ores being frequently found running like 
Board of Ordnance was abolished during the a vein through the rock). Ores arc the mine- 
Crime&n war, and its functions are now per- ral bodies from which metals are extracted, 
formed partly by the War Office, and in part by Metals exist in the ores in one of the four 
the Horse Guards. following states: 1. In a metallic state, uml 

OrAonMnoe (Fr.). In Architecture, the either solitary or combined with each other ; in 
right assignment, for convenience and propriety, j the latter case forming alloys. 2. Combined 
of the measure of the several apartments, that ! with sulphur, forming sulphides or sulphurets 
78 6 












9. Combined with oxygen, forming oxides. 
4. Combined with halogens and adds, form- 
ing chlorides, bromides, carbonates, phos- 
phates, &c., which generally go by the name 
of metallic take. 

The ores which contain the useful metals 
constitute masses in rocks of different kinds, 
or are distributed in lodes, reins, nests, con- 
cretions, or beds, with stony and earthy 
admixtures, the whole or parts of which 
become the objects of mineral exploration. 
These stores occur in different geological for- 
mations. 

The strata of gneiss and mica slate and the 
limestones of the carboniferous period are 
in Europe especially rich in the ores of the 
various metals. There is hardly any kind of 
ore which does not occur there in sufficient 
abundance to become the object of mining 
operations, and many are found nowhere else. 
The secondary rocks are not so rich, neither 
do they contain the same variety of ores. But 
this order of things, which is presented by 
Great Britain, Germany, France, Sweden, and 
Norway, is far from forming a general law; 
since in equinoctial America the gneiss is but 
slightly metalliferous; while the argillaceous 
schists, the syenitic porphyries, and several 
secondary deposits, yield the greater portion 
of the immense mineral wealth of that region 
of the globe. 

The workable ores are few in number, being 
mostly sulphurets, oxides, and carbonates. 
These occasionally form large, masses, but 
more frequently they are blended with lumps 
of quartz, felspar, and carbonate of lime, which 
form the main body of the deposit. The ores 
are arranged (1) in layers parallel to the 
strata of the formation, or (2) in veins which 
traverse the rock in all directions, or (3) in 
nests or concretions stationed irregularly, or 
finally they are disseminated in small parti- 
cles. The following general observations may 
prove useful as presenting a condensed out- 
line of the position of the most useful ores : — 

1. Tin exists as stannic acid or peroxide 
of tin principally in granite, appearing either 
in interlaced masses, or as a constituent part 
of the rock itself, and more rarely in distinct 
veins. Tin-ore is also found in alluvium, filling 
up low situations between lofty mountains. 

2. Gold occurs either in beds or in veins ; in 
the former ease it is frequently in crystalline 
recks ; though it is also found in limestone. 
The gold of alluvial districts occurs, as well 
as alluvial tin, among the debris of the more 
ancient rocks. 

3. Silver is found, particularly in veins and 

beds, in crystalline and metamorphic rocks; 
though some veins of the ores of this metal 
occur in secondary strata. The rocks richest 
in it are gneiss, mica-slate, clay-slate, and some 
varieties of limestone. Large deposits of the 
richer ores of silver are rare in secondary for- 
mations ; but the metal occurs in combination 
with the ores of copper, and is almost always I 
present with galena. I 


I 4. Copper exists: 1. In -oyatalliiie and 
metamorphic rocks, principally in the state of 
| copper pyrites, in beds, in masses* or in veins ; 

2. In ^stratified palaeozoic tacks, sometimes in 
I masses, sometimes in veins of copper pyrites ; 

3. In secondary strata, especially m beds of 
1 schist. 4. It is also round, though more 
| rarely, native and as sub-oxide or ruby copper, 

and as carbonate of copper or Malachite. 

6. Lead ores (chiefly galena) era very gene- 
' rally found in veins in limestone, but also in 
' crystalline rocks. They are also found in strata 
| in open spaces or caverns, and in veins among 
secondary rocks, associated with carbonate and 
| oxide "of iron and calamine (carbonate of zinc). 
The ores of lead are sometimes disseminated 
' in grains through more recent strata. 

6. Iron is met with in rocks of all kinds and 
of all ages. Among crystalline rocks magnetic 
iron-ore and specular iron-ore occur in beds, 
sometimes of enormous size, or in veins. The 
ores of red or brown oxide of iron [Hjbmatith] 
are found generally in veins, or occasionally in 
masses with sparry iron, both in crystalline 
and metamorphic rocks, and sometimes in 
secondary strata ; but more frequently in the 
carboniferous rocks, as beds of day-ironstone, 
of globular iron oxide, and carbonate of iron. 
In alluvial districts, we find ores of day- 
ironstone, granular iron-ore, bog-ore, swamp- 
ore, and meadow-ore. The iron ores in cry- 
stalline rocks often exhibit a metallic aspect, 
with a richness amounting even to 70 per cent, 
of iron, while the ores in stratified formations 
are in general more earthy. The secondaxy 
and alluvial ores present the appearance of 
common stone, and afford not more than 20 per 
cent, of metal. 

7. Mercury , as a sulphuret, mixed with 
metal, occurs principally in clay slate and old 
red sandstone in disseminated masses. Both 
the sulphnret and the native metal are met 
with occasionally in the coal measures, al- 
though not in Great Britain. 

8. Cobalt occurs as arsenuret and sulphuret 
in veins in crystalline rocks ; small veins con- 
taining this metal are also found in secondary 
strata. 

9. Antimony occurs in veins among crystal- 
line and metamorphic rocks, usually in the 
state of sulphuret. 

10. Bismuth is generally met with native in 
quartz rock. 

11. Nickel occurs chiefly as arsenuret or 
sulphuret, and almost invariably associated with 
cobalt 

12. Zinc occurs as sulphuret, or blende, in 
crystalline rocks ; as calamine, in secondary 
strata, usually along with oxide of iron, and 
sometimes with sulphuret of lead. 

As a rule, the metal of all ores requires to be 
converted into an oxide before smelting. This 
transformation into oxide is generally effected 
by roasting it in a current of air, either in heaps 
inters tra tiled with sufficient fuel, or on the floor 
of a reverberatory furnace . , The oxidised ore 
is then reduced to metal by being heated with 
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coal or other carbonaceous matter in a suitable 
furnace. 

Itis probable thatthe carbonaceous matter em- 
ployed in this process is not the immediate agent 
of reduction ; but that it is first transformed by 
the atmospheric oxygen into carbonic oxide, 
which gaseous product penetrates the interior 
substance of the oxides, decomposing them, and 
carrying off their oxygen in the form of car- 
bonic add. That this is the true mode of 
action, is evident from the well-known fact 
that an intermixture of ores and charcoal is 
not always necessary to reduction, but merely 
an interstratification of the two, without inti- 
mate contact of the particles. In this case, 
the carbonic acid which is generated at the 
lower surfaces of contact of the strata, rising 
up through the first bed of ignited charcoal or 
coke, becomes converted into carbonic oxide, 
which, passing up through the nuxt layer of 
ore, seizes the oxygen of the latter, reduces it 
to metal, and is itself thereby transformed 
once more into carbonic acid ; and so on in 
continual alternation. It may be laid down, 
however, as a general rule, that the reduction 
is the more rapid and complete the more inti- 
mate the mixture of the charcoal and the me- 
tallic oxide has been, because the formation of 
both the carbonic acid and carbonic oxide be- 
comes thereby more easy and direct. 

Oreads (Gr. bpttdtits). In Greek Mythology, 
nymphs of the mountains. [Nymphs.] 

OrelUne. A colouring principle obtained 
from annotta (Bixa orellana). [Bixine.] 
Oreodoxa (Gr. 6pos, mountain , and Wfa, 
credit). A genus of Palms, one species of 
which, O. oleracea , the Cabbage Palm of the 
West Indies, furnishes an esculent vegetable ; 
the heart of the young leaves, which forms the 
cabbage, being eaten when boiled. 

Orestes. [Theseus.] 

Orexis (Gr.). A term applied in medicine 
to the appetite, or a sense of hunger. 

Orflray (Fr. orfroi). A species of embroi- 
dered cloth of gold, worn anciently by the kings 
and nobles of England, and in a less costly 
form by the king's guards. 

Organ (Gr. 6pyavow, an instrument). In 
Biology, organ has diverse significations. The 
chief constituent idea is work for a special end : 
thus, the heart is the organ of circulation; 
the lungs, the organ of respiration ; the liver, 
the organ of biiificatron, &c. But, also, in- 
cipient stages in the dcvelopcment or formation 
of parts are called the organs of such; e.g. 
the periosteum is the organ of bone , the pulp 
is the dentine organ ; other parts of the grow- 
ing complex tooth are the enamel organ, cement 
organ , &c. The parts in which independent 
cells, with special powers, originate, are also 
called the organs of such ; as, e.p., the ovary 
is the organ of ovulation ; the testis the organ 
of semination. It is obvious, however, tliut 
the part which the more or less condensed cel- 
lular basis, or sttvma , of the ovary or the 
testis may take in the production of the germ- 
cells or sperm-cells and spermatozoa, is very 
Vol. II. 737 
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different from that which the heart perfon&s in 
the motion of the blood, or the lungs in the 
mutation of the air inspired. 

Obgam. In Music, a vrind instrument; 
so called by way of eminence, being indeed 
perhaps less an instrument than a machine 
containing a collection of instruments, or, in 
other words, a mechanical orchestra, under 
the command of a single performer's fingers 
on the key-board. This instrument was in- 
vented at an early period, though until the 
eighth century it was probably but little used. 
The Greeks appear to have been acquainted 
with it ; and, in the tenth book of his Archi- 
tecture, Vitruvius describes an hydraulic organ 
which was played, or rather blown, by the 
fall of water, but in what precise manner 
is not known. The emperor , Julian eulogises 
this instrument in an epigram; and St. 
Jerome speaks of one, with twelve pair of 
bellows, which might be heard at the dis- 
tance of a thousand paces; and of another, 
at Jerusalem, which might be heard at the 
Mount of Olives. Its invention is attributed 
to Ctesibius, a barber of Alexandria. 

Large organs are usually compound instru- 
ments, containing several distinct organs en- 
closed in one case, and each having its own 
row of keyB. The largest or principal of them 
is called the great or^an ; a smaller one, the 
choir organ ; another is called the swell organ, 
from its being enclosed in a box with shutters 
that may be opened to give a swelling effect to 
the sound ; and there is sometimes a fourth 
organ for special solo stops, called the solo 
organ. All large instruments have also a 
separate organ to be played upon by the feet, 
called the pedal organ. 

The key-boards of organs vary in extent ; 
but the compass now in general use here and on 
the Continent, is from C C (8 feet) to F in alt., 
octaves : the pedal clavier has usually a com- 
pass of 2J or 2$ octaves, from C C C to E or F. 
Each key, being pressed down with the finger, 
opens a valve, and admits the compressed air 
from the bellows into a passage formed in the 
sound-board, corresponding lengthwise with 
as many holes as there are rows of pipes; 
and the holes of each row are opened and 
shut by a register or ruler pierced with 
holes equal in number to the keys. By draw- 
ing the register the holes of one row are 
opened, because they correspond With those 
of the passage below ; so that, by opening a 
waive, the air compressed in the sound-board 
by means of bellows finds its passage into the 
pipes which correspond to the open holes of 
the register. By pushing the register or stop, 
the holes therein not answering to any of 
those of the sound-board, the row of pipes 
answering to the register so pushed is shut. It 
is obvious, Lbcrofori , tliut by drawing several of 
these registers or stops, corresponding rows of 
pipes are opened. 

Organ pipes are of two sorts, flute pipes and 
r» (*d pipes, of each of which there are several 
species. Flute pipes consist, first, of a foot, 
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whi ch is hollow and receives the wind that sounds 
the pipe ; second, the body of the pipe, which is 
fastened to the foot. Between the foot and the 
body of the pipe is a diaphragm or partition, 
having a little long narrow aperture to let out 
the wind; over this aperture is the mouth, 
whose upper lip, being horizontal, cuts the 
wind as it escapes through the aperture, and 
sets it in vibration, so causing the sound. The 
pipes are made either of pewter, of lead mixed 
with a certain portion of tin, or of wood. The 
metal pipes are generally cylindrical, open at 
their extremities, and clear in their sound. 
The wooden pipes are made square on the plan, 
and their extremities are generally stopped 
with a plug or tompion covered with leather, 
so as to be air-tight. The sound of these is 
softer. The longest pipes yield the gravest, 
the shortest the most acute sounds. The 
, however, which are stopped have only 
the length of those that are open, for 
the same sound. 

The reed pipes consist of a foot to carry the 
wind to the reed, a thin tongue of hard brass, 
whose extremity is fitted into a kind of mould 
by a wooden plug. Its other extremity is at 
liberty ; so that the wind causes it to vibrate 
or shake ; and in proportion to the length of 
that part of the tongue which is at liberty is 
the depth of the sound. After passing the 
reed, the wind traverses a long pipe whose 
dimensions and shape give character and 
quality to the sound. 

The continental nations have been much in 
advance of the English in organ-building, the 
large organs of Germany and France being 
masterpieces of design and workmanship. 

At the period of the restoration of Charles 
II. the organs of this country had fallen 
much into decay, and the art of building 
them was then renewed here by the cele- 
brated Bernard Schmidt (who, to distin- 
guish him from his nephews, Gerard and 
Bernard, by whom he was accompanied, 
obtained the name of Father Smith) and by 
Harris, from France. The celebrated organ 
at the Temple church was built by the first- 
named person. • 

The science of organ-building has of late 
years again revived in this country, and we 
have now many large organs in England which 
will bear favourable comparison with those 
abroad ; among these may be mentioned those 
in the town halls at Birmingham and Leeds, 
in St. George's Hall, Liverpool, and in St. 
Paul's Cathedral, London. 

Organ Point In Music, the same as 
Pbdax Point [which see]. 

Organ&o Analysis. That part of chemical 
manipulation which has for its object the as- 
certaining of tlio composition and constitution 
of organic compounds. These may be natural 
compounds whoso matter has been built up 
under the influence of animal or vegetable lift* ; 
or artificial compounds derived from the natural 
ones, or constructed from their elements by the 
skill of the chemist. 


ORGANIC ANALYSIS 

Organic analysis is first proximate. As each 
animal or vegetable has several limbs and 

X s, so also its tissues are composed of many 
mt compounds. These are separated from 
each other by the consecutive application of 
mechanical disintegration, the. action of sol- 
vents, and fractional precipitation, distillation, 
and crystallisation of the resulting 'products. 
Individuality of compounds is determined by 
constancy of properties : specific gravity, taste, 
odour, touch, appearance, boiling-point if vola- 
tile, melting-point if fusible, and especially ele- 
mentary composition. In determining the last, 
however, another series of operations is requi- 
site : these constitute what is known as ulti- 
mate organic analysis. 

Organic compounds being for the most part 
composed of the elements carbon, hydrogen, 
oxygen, and nitrogen, ultimate analysis is 
chiefly directed to the ascertaining of the 
centesimal amounts of these elements. Com- 
bustibility is a characteristic of such bodies. 
Flesh or wood, parchment or paper, readily 
burn away when thrown into a fire. More- 
over, at such a high temperature, and with 
an ample supply of air, the products of 
their combustion are always the same. The 
carbon forms carbonic add, and the hydrogen 
water, whilst the nitrogen escapes chiefly in 
the uncombined state. The composition of 
carbonic add and water is constant. Obviously, 
therefore, if a given weight of any organic body 
be burnt, and the products of its combustion 
be separately collected and weighed, a Bimple 
calculation will give the amounts of each ele- 
ment originally existing in it. This can be 
done with great exactness. A few grains of 
the substance only are operated on. This 
quantity, being first accurately weighed, is com- 
pletely burnt by being mixed with oxide of 
copper and heated to redness in a long narrow 
glass tube closed at one end and having at the 
other certain arrangements for collecting the 
products formed. The latter pass first over some 
pieces of chloride of calcium, or other powerful 
water-absorbing body, contained in a small 
glass tube which has previously been accu- 
rately weighed. The increase in weight of this 
tube at tho close of tho experiment gives 
the exact amount of water formed : one-ninth 
of this is hydrogen. The products next pass 
through a curved and bulbed tube contain- 
ing solution of potash " which has also been 
previously weighed. Here the carbonic acid is 
absorbed ; and in this case also the increase 
in weight, when the burning is finished, gives 
the exact amount of carbonic add, of which 
three-elevenths by weight are carbon. Nitro- 
gen is estimated by a second distinct opera- 
tion, depending either upon its measurement 
ns gas, or its determination by weight ns 
double chloride of platinum and ammonium. 
The amount of carbon, of hydrogen, and of 
nitrogen existing in a given weight of sub- 
stance being thus ascertained, tho difference 
between their collective weights and the 
weight of the substance taken will, of course. 
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be the weight of the oxygen which exists in 
that substance if the latter consist of these 
four elements only. 

Organic Bases* Organic compounds 
having alkaline properties. They are mostly 
composed of carbon, hydrogen, and nitrogen, 
and sometimes oxygen or sulphur, and exist 
naturally in animal and vegetable tissues, or 
are made artificially by the chemist. Qui- 
nine, morphine, and strychnine are examples 
of natural organic bases, or alkaloids as they 
are commonly termed; ethy lamina, aniline, 
and urea, are organic bases that can be arti- 
ficially produced. 

The composition and properties of the natu- 
ral bases are well known ; but their constitu- 
tion, except in very few cases, has not yet been 
determined. They all contain nitrogen. The 
artificial organic bases are mostly derived 
from ammonia, by the replacement of its hy- 
drogen by organic radicals, and hence it has 
been assumed that the natural alkaloids are 
similarly built up. 

The prominently alkaline inorganic bases 
have names ending in a or ia , Thus potassa, 
soda, ammoma, baryta, strontia, magnesia. 
The organic bases are distinguished by the 
termination ine. Thus methylamwe, amyl- 
am ine, phenylamwe. Their derivation from 
ammonia is indicated by the syllable am. 
Thus, methylamine, amylamine, phenylamine. 
The name of the particular organic radical 
which has replaced the hydrogen in the ammo- 
nia is introduced in full into the name of the 
base. Thus, inethylamvie, amyiamine, phenyl - 
amine. The organic bases collectively are called 
amines. But these amines may be derived from 
a single, double, triple, or quadruple atom of 
ammonia. We thus have wmwamines, famines, 
Inamines and tetramines. The constitution 
of the whole of them is seen by a glance at the 



nia, this body being composed of one atom of 
the element nitrogen combined with three atoms 
of hydrogen, ana R indicates an atom of any 
monatomic basylous radical like ethyl, It" 
an atom of a diatomic radical like ethylene, 
and R"' an atom of a triatomic radical, &c. 
[Notation, Chemical.] 
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The mon amine class has many members: 
metbylamine, dimethylamine, and trimethyl- 
amine ; ethylamine, diethylamine, and triethyl- 
amine ; tritylamine, propylamine, amyl&mine, 
diamylamine, and tnamylamine, being illus- 
trations. The prefixes di and tri in these 
names have the usual signification: they in- 
dicate respectively two ana three atoms of the 
body whose name they immediately precede. 
Thus diethylamine is a secondary monamine 
whose two radicals are ethyl. Where these 
syllables precede that of am they indicate two, 
three, &c. atoms of ammonia, as in the diamines. 
Thus diethylene-diphenyl-diamine is a tertiary 
diamine derived from two atoms of ammonia 
by the replacement of four atoms of hydrogen 
by two of the diatomic radical ethylene, the 
remaining two atoms qf hydrogen giving place 
to two of the radical phenyL In this dia- 
mine an illustration is also afforded of the 
way in which two Or three atoms of hydro- 
gen may be replaced by a single atom of a 
radical ; that radical, however, being diatomic 
or triatomic, i.e. having the same saturating 
power as the two or three atoms of the single 
element. 

Some organic bases contain phosphorus, 
arsenic, and antimony in the place of nitrogen, 
giving rise to phosphines, arsines, and sti- 
bines ; and a few (diamines) contain both 
phosphorus and nitrogen, the compounds being 
called phasphamines. 

The artificial organic bases are generally 
formed by the direct substitution of organic 
radicals for the hydrogen in ammonia, and 
to a smaller extent by the action of re- 
ducing agents upon the nitro-compounds of 
the same radicals. Some of them are also 
produced by the action of heat on nitrogenous 
bodies, and by the aid of fermentation and 
putrefaction. 

Organic Compounds* Classification of* 

No perfect system of accomplishing this has 
hitherto been proposed. Hundreds of new 
chemical compounds and of new facts concern- 
j ing old compounds are yearly discovered, 

| whilst our knowledge of the constitution 
or internal arrangement of well-known com- 
pounds is still imperfect. These two dreum- 
| stances alone are obviously sufficient to pre- 
clude for the present the attainment of what 
otherwise is so desirable. Yet some sort of 
system of classification must be employed, if 
I only for purposes of convenience, generalisa- 
| tion, comparison, and description. Gerhardt’s 
plan is doubtless the best hitherto proposed. 
According to this system a number of sub- 
stances more or less connected with each other 
are formed into a group under the name of the 
chief acid existing among them. Thus the ethyHc 
group, allylic group, the propionic, angelic, suc- 
cinic and glucic groups. Such groups, again, 
are arranged under different series, the name of 
each of which is taken from that of the most 
prominent of the groups. Thus all the above- 
named groups are collectively termed the pro- 
pionic series. In like manner the formic, 
3b 2 
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acetic, valeric, caprylic, stearic and other series 
are made up, and form collectively one great 
section of organic compounds ; another section 
being that containing the benzoic, toluic, 
cummic, and other series. The vegetable adds 
of secondary importance, the alkaloids and some 
neutral principles, -with the two sections men- 
tioned, are the divisions of Gerhardt’s system. 
(Gerhardt, Traiti de Chimie Organiaue , t. i. 
P* 121.) 

Orfaals Compounds, Constitution of. 

The organic principles in animal tissues are 
derived from those of vegetable tissues, and the 
latter we know to be formed almost entirely from 
carbonic add, water, and ammonia. All organic 
compounds, therefore, are probably primarily 
derived from these three common substances, 
and are in fact constructed upon them as on a 
framework. Adding to this triad hydrogen, 
the analogue of radicals, we have four bodies 
which may be considered typical of all organic 
compounds. This view is known in chemistry 
as the doctrine of types, and is now, with some 
modifications, generally adopted. [Notation, 
Chemical.] 

The true constitution or internal architec- 
ture of an organic body is an exceedingly 
difficult matter to determine experimentally. 
Yet it is a most fascinating branch of study, 
for while it affords a field for the exercise of 
that love of discovery which iB to a greater 
or less extent innate m every man, it offers at 
the same time certain Bnccess to the patient 
worker — success, however, which (while tho- 
roughly practical) is sufficiently dependent 
on theory to make all that relates to it con- 
tinuously interesting. In Bhort, the chemist 
may be said to accomplish his object by taking 
to pieces his compound, with the aid of all the 
instruments that art and nature, or rather 
matter and force, can furnish, and then 
confirming hiB results by putting the pieces 
together again. Either process alone throws 
great light upon his undertaking ; but if both 
are successful, his end may be said to be ac- 
complished. 

As an illustration of the constitution of 
a typical aeries of organic compounds, see 
that of ammonia in the article on Organic 
Bases. 

Orfanlo Description of Carves. In 

Geometry, the description of curves on a plane 
by means of instruments; as the circle is 
described by a pair of compasses, the ellipse 
by means of a thread passing round two pins 
in the foci, the epicycloids by the revol ation of 
circles on the circumferences of other circles, 
the conchoid by means of the trammel, the 
cissoid by the motion of a rectangular ruler, 
&c. (Schooten’s Exercitationes #fath?maticee ; 
Newton’s Arith. Universalis ; M&claurm’s Geo - 
metric Organica , &c.) 

Organic Disease. A, disease in which 
the structure of an organ is morbidly altered ; 
opposed to functioned disease, in which the 
secretions or functions only are deranged, 
without any apparent change of organisation. 
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Tubercnlated induration of the Hver is an 
organic or structural disease of that viscus; 
the secretion of viscid unhealthy bile is a 
functional derangement of it. 

Organlo Laws. In modem Political 
phraseology, the name given to laws directly 
concerning the fundamental parts of the con- 
stitution of a state. According to the. dis- 
tinction taken by some French writers, 
fundamental laws are merely declaratory, 
containing the principles or theory of go- 
vernment, while organic laws are those which 
apply those principles to the actual condition 
erf society by positive enactment, and add the 
sanction of punishment. 

Organlo Radicals. Chemical substances 
which generally play the same part as the 
inorganic simple radicals or elements, but 
which are composed of two or three elements. 
Chlorine, sulphur, and the other electro-nega- 
tive inorganic radicals, or non-metalHc ele- 
ments, have their organic representatives in 
cyanogen, acetyl, formyl, &c., while hydrogen 
and the positive inorganic radicals, the 
metals, have their organic analogues in ethyl, 
amyl, phenyl, &c. The organic radicals form 
salts analogous to inorganic salts, and both 
are amenable to the laws of double decom- 
position. Thus, for example, the compounds 
of the inorganic radical potassium may be 
tabulated in comparison with those of 
the organic radical ethyl in the following 
manner : — 

Potassium . . . Ethyl. 

Oxide of potassium . . Oxide of ethyl (ether). 

Hydrated oxide of potas- 1 Hydrated oxide of ethyl 
dum (caustic potash) . J (alcohol). 

Chloride, bromide, iodide \ Chloride, bromide, iodide 
of potassium . J of ethyl. 

Cyanide of potassium . Cyanide of ethyL 
Sulphate of potash , . Sulphate of ether. 

Biaolphate of potuh . { jjf- <"* 
bo. &C. be. be. bo. be. 

Several of the organic radicals have been 
obtained in a separate state by the action of 
zinc upon their iodides, and by the action of 
nascent oxygen upon the fatty acids. 

Orfanlo Remains. [Geology.] 
Organists. The old name given in the 
Roman Catholic church io those priests who 
organised or sung iu parts. The name 
organists of the hallelujah was applied in the 
thirteenth century to certain pnests who as- 
sisted in the performance of the mass. They 
were generally four in number, and derived 
their name from singing in parts, or organ- 
ising the melody appropriated to the word 
hallelujah. 

Orgauo-metallie Bodies. Etymological- 
ly. any organic chemical compound containing 
a metal is an organo-metallic body. In this 
sense the metallic acetates and other salts of 
organic acids with metallic oxides are members 
of this class. But conventionally, an oTgano- 
metallic body is a chemical compound in which 
an organic radical is directly united with a 
metal, whereas in the compounds just mentioned 
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the metal is linked to the organic part by the in- 
tervention of oxygen. These remarkable bodies 
are moulded on the type of the inorganic 
chloride or oxide, &c., of the metal existing in 
them. Potassium, sodium, magnesium, zinc, and 
cadmium form with chlorine protochlorides ; 
their compounds With methyl, ethyl, and other 
radicals are proto-compounds. The chloride 
of aluminium is a sesqui-chloride ; the only 
organo-compounde of that metal are sesqui- 
compounds. Tin forms with chlorine three 
chlorides; it forms with radicals three different 
organo-bodies. The same law also holds with 
bismuth, lead, mercury, antimony, arsenic, and 
tellurium. 

The organo-metallic bodies containing highly 
basylous or electro-positive metals are charac- 
terised by intense chemical energy. Exposed 
to the air, their combination with oxygen is 
in some cases so rapid that heat and light are 
produced ; or, in other words, they are spon- 
taneously combustible, the metal burning to 
oxide, the carbon and hydrogen to carbonic add 
and water. The relative chemical energy of 
organo-metallic bodies seems to be dependent 
on the degree of positive or basylons energy of 
the metal and on the smallness in weight of 
the organic radical. Thus rincethyl has more 
energetic wit,h«r mercury-ethyl 

or rineamyi. 

Oifi Misssrii (Qr.tfym* ov, and yb m m, 

birth). In Botany, the gradual formation of an 
organ, from its earliest stage. 

Organography (fir. ipymme, and ypbpm, 
1 describe). In Botany, a term usually applied 
to an account of the structure of plants. It 
comprises all that relates to the various forms 
of tissue of which plants are anatomically 
constructed; explains the exact organisation of 
all those parts through which the vital func- 
tions are performed ; and teaches the relation 
which one part bears to another, with the 
dependence of the whole upon the common 
system. [Botany.] 

Organon (Gr. ). In Philosophical language, 
a word nearly synonymous with method , , and 
implying a body of rules and canons for the di- 
rection of the scientific faculty, either generally 
or in reference to some particular department. 
For an account of the Organon of Aristotle and 
that of Bacon, see Aristotelian Philosophy 
and Baconian Philosophy respectively. 

Orgeat (Fr.). A sweetened emulsion of 
almonds, usually flavoured by a few bitter al- 
monds and a little orange-flower water. Muci- 
lage of gum arable is also sometimes added. 

Orgies (Gr. tfp 7 «o, any rites or religious 
performances, from f opya, as fpStiv, to work , is 
employed in the sense of the Latin sacra factre). 
A name originally applicable to all sacrifices 
with certain ceremonies; afterwords, given espe- 
cially to the mysteries of Dionysus (Bacchus), 
and then extended to mysteries in general. For 
the influence of foreign religious systems on 
the Greek orgies, see Mybtbmbs. 

Orguea (Fr,). In Fortification, long and 
thick pieces of wood shod with iron, and sus- 
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pended each by a separate rope over a gate so as 
to be ready to be let fall and Btop it up upon the 
approach of an enemy. The term also denotes 
a number of gun-barrels, so joined that they 
maybe discharged all at once ; these are some- 
times used to defend breaches. 

OrldMUoum (Gr. iprixoXieof). Literally, 
mountain brass. This was the name given to 
a peculiar kind of mixed metal in general use 
among the ancient Greeks and Romans. It is 
proved to have been made on much the same 
basis as brass ; but various opinions have been 
entertained respecting the precise nature of the 
ingredients employed in its composition, and no 
definite conclusion has been arrived at on the 
subject. 

Oriel (of uncertain derivation). In Mediaeval 
Architecture, a projection from a building, or a 
recess within it, such as a closet, a window, 
or a private chamber. 

Orient (Lat. oriena, from orior, I rise). 
The east or eastern part of the horizon. In 
Surveying, to orient a plan signifies to mark 
its situation or bearing with respect to the four 
| cardinal points. 

Oriental (Lat. orientalis). A term applied 
by lapidaries and jewellers to a variety of pre- 
cious stones without any reference to the coun- 
tries from which they are brought. The word 
mental is, also, frequently coupled with the 
names of certain stones between which there 
is no relation except in colour; or some other 
trivial resemblance. Thus, a sapphire when it 
has a tinge of red, imparting to the original bine 
a lilac or violet colour, which thus causes it to 
form a sort of passage from true sapphire to 
ruby, is called by jewellers Oriental Amethyst; 
sapphire of a greenish-yellow colour beco me s 
Oriental Emerald, and Oriental Peridot ; or if 
of a yellow colour, or yellow mixed with red. 
Oriental Topaz \ while reddish-brown varieties 
of the same gem are known as Oriental 
Hyacinth. 

Oriental Alabaster. Stalagmitic car- 
bonate of lime. In ancient times this stone 
is said to have been procured chiefly from 
Egypt It is now obtained from the Py- 
renees, Chili, and also from the province of 
Oran in Algeria, where a very beautiful kind 
has lately been rediscovered, which takes an 
I exquisite polish, and is manufactured into 
ornamental articles under the name of onyx 
marble. 

Orifice (Lat. orifleium). The word oK* 
fice is used, in Engineering; to express the 
opening through which the steam is introduced 
into or from an engine, or through which 
water is forced; it is employed in the sam e 
sense as the word part in all works upon 
machinery. 

Orifltmme or Aurlflamme (Fr.). The 
ancient royal standard of France. It was the 
banner of the abbey of St. Denis, which was pre- 
sented by the abbot to the lord-protector of the 
convent whenever engaged in the field on its 
behalf. This protectorship waa attached to 
the countship of Vexin ; and when that county 
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waa added to the possessions of the cro w n 
by Philip I. r this banner, which he bore in con- 
sequence, became in time the great standard of 
the monarchy. By some it is said to have been 
lost at Amnoourt ; but, according to others, its 
last display in the field was in the reign of 
Charles Vll. Its derivation is uncertain : ac- 
cording to some, * quasi auriflamma.’ Accord- 
ing to count de Gebelin, the last syllable is 
the same with fanon (Ger. fabne). Felibien 
says it was still to be seen, in 1535, in an 
abbey, almost devoured by moths. {Mbn. de 
V Acad, dee Insor. vol. xiii.) 

Origanum (Gr. bpiyavor). The genus of 
Labiata which yields the sweet herb known 
as Marjoram. The Wild Marjoram, 0. wdgare , 
is found in limestone and chalky districts ; this 
yields a stimulant acrid oil sola in the shops as 
oil of thyme. There are two or three kinds 
cultivated as garden herbs, namely O. Mqjo- 
rana , the Sweet or Knotted Marjoram ; 0. 
Onites , the Pot Marjoram ; and 0. heradeoti- 
cum, the Winter Sweet Marjoram. They are 
all similar in properties. 

Origanum, Oil of. The distilled or vola- 
tile oil of the wild Marjoram. It is imported 
from the south of Europe, and used in liniments 
and embrocations as a stimulant. 

Origenlats. An early Christian sect, who 
professed to draw their opinions from the 
writings of the celebrated Origen. They main- 
tained that Christ was the Son of God only 
by adoption, and denied the endlessness of 
punishments. They existed in considerable 
numbers in the fourth, fifth, and sixth centuries; 
and their tenets spread among the monks of 

Egypt- I 

OvigftB (LaL origo, originis). In Coordinate 
Geometry, a fixed point of reference whence 
vectors are drawn, and from which distances 
are measured. Thus the intersection point 
of coordinate axes is termed the origin of 
coordinates. In polar coordinates, the origin 
receives the name of pole. [Coordinates.] 

Original. In the Fine Arts, a work not 
copied from another, but the work of the 
artist himself. When an artist copies bis 
own work, it is called a duplicate. A certain 
freedom and ease- are always disccrniblo in 
an original, which in a copy are looked for 
in vain; though copies have sometimes been 
executed which it is almost impossible to de- 
tect, and winch have deceived even excellent 
judges and the artists of the originals them- 
selves. These are, however, rare exceptions ; 
copies of pictures are almost invariably more 
laboured and more uniform in their handling 
than originals. 

Original. In Law, where the several parts 
of an indenture are interchangeably executed 
between the parties, that part which is executed 
by the grantor is commonly called the original, 
the others counterparts. [Indenture ; Coun- 
terpart.] But, when all the parties execute 
every part, all are originals. The ^rrit which 
a plaintiff formerly sued out of chancery, in 
order to commence an action at law, was called 
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an original writ ; the use of it is now abo- 
lished, and a -more simple form of procedure 
substituted. [Pleading.] 

Original Bin* The ninth article of the 
drarch of England states that original sin 
1 standeth not in the following of Adam, . . . 
but is the fault and corruption of the, na- 
ture of every man that naturally is engen- 
dered of the offspring of Adam ; whereby man 
is very far gone from original righteousness, 
and is of his own nature inclined to evil,' and 
that it 1 deserveth God's wrath and damnation.' 
By the following of Adam is here meant the 
imitation of Adam ; thePelagians, against whom 
this article is directed, having held that the words 
of Scripture, 'in Adam have all sinned,’ related 
not to any inherent vice in the race of Adam, 
but to the propensity of mankind to imitate his 
transgression. (Augustine, Be Nat. et Gratid.) 
This doctrine of imputed guilt has been held 
by many of the stricter sects and varieties of 
Christians both in and out of the church of 
Borne ; it is said by some to be the most 
consonant to the words of the article of the 
English Church above quoted, as no doubt it is 
to the views of the framers of it, whose senti- 
ments were deeply tinctured with Calvinism. 
But, on the other hand, it has been maintained 
that the words of the article are as easily 
applicable to what is, undoubtedly, the moro 
common opinion — that original sin is not the 
sin of Adam imputed to bis descendants, but 
is that tendency to evil which (subject to a de- 
finition of the terms) philosophy, no less than 
religion, recognises as existing in the human 
mind, and developed with its growth in each 
individual subject. 

OrOlon (Fr.). In Fortification, a rounded 
or angular projection at the shoulder of* a 
bastion for the purpose of covering the guns in 
the flanks. 

Oriole (Gr. xAuptW, Fr. loriot). A rare 
British bird occasionally found in our eastern 
counties, but common on the Continent, where 
its loud and flute-like voice is often heard in the 
■ obscure parts of shrubberies. In Naples it is 
used as an article of food. 

Orion (Gr. ’Clpiuy). One of the forty-eight 
ancient constellations formed by Ptolemy. It is 
situated in the southern hemisphere with respect 
.to the ecliptic, but the equinoctial passes nearly 
across its middle. Orion is one of the most mag- 
nificent constellations in the heaveris. It con- 
tains seven stars, which are very conspicuous to 
the naked eye ; four of them form a square, and 
tiio three others are situated in the middle of 
it in a straight line. Two of the four arc stars 
of the first mognitudo ; namely, Bigel in the 
left foot, and Bctelguesu in the right shoulder. 
The three stars in the middle of the square 
are of the second magnitude, and form wliat 
is called the hilt of Orion. They are also 
popularly called Jacob' $ staff and tho Yard- 
van d. This constellation is represented by 
tho figuro of a man with a sword by his side. 
Orion contains a remarkable nebula, seve- 
ral interesting double stars, and thousands of 
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small start which, are only visible in powerful 
telescopes. 

Obion. In Mythology, a son of Hyrieup, of 
Hyria in Bootia. The mythical tales of this 
mighty giant and hunter, are more than usually 
venous, attributing to him loves with Eos, 
Artemis, Aero, &c. After his death he was 
placed among the stars. (Homer, Iliad , xviii. 
48ft) 

Olio (ItaL A hem or edge). In Architecture, 
the plinth tp the base of a column, or of a 
pedestal. 

Orlop Stock (Dutch overloop, that vjhich 
covers). The lowest deck of a ship, immediately 
above the hold. The magazines, bread-room, 
and certain store-rooms are on the orlop deck. 
It is also below the water-line, and is conse- 
quently a safe place for surgical operations 
during action. 

Ormolu (Ft.). Bronze or copper gilt 
usually goes under this name. The French 
are celebrated in this branch of manufacture. 

Ormusd, The beneficent deity of the Zoro- 
astrian religion as it is set forth in the Zend- 
avesta. According to this system [Dualism], 
Ormuzd, the principle of light and purity, 
created six immortal spirits, then twenty-eight 
subordinate spirits, ana lastly the bouIb of men, 
while Ahriman, the opposing evil principle, 
produced six evil angels with sundry sub- 
ordinate demons. These are all engaged in a 
ceaseless conflict, which is to end with the 
triumph of Ormuzd, when Ahriman will ac- 
knowledge his supremacy, and all creatureB 
shall be delivered from the dominion -of evil. 
This ZoroaStrian faith inculcated no blind 


predestinarianism. Man was called upon to 
make a choice between these two powers. Both 
he could not serve, and his welfare or misery 
depended on the resolution whether he would 
serve God or Mammon. This duty of choosing 
between the two is set forth in such passages as 
the following : 1 In the beginning there was a 
pair of twins, two spirits, each of a peculiar 
activity. These are the Good and the Base 
in thought, word, and deed. Choose one of 
these two spirits, be good, not base.’ ‘ Ahura- 
masda is holy, true, to be honoured through 
veracity, through holy deeds.’ • You cannot 
serve both.’ 

The name Ormuzd is Sanscrit Plato speaks 
of Zoroaster as a son of Oromazes, which is 


dearly only another form of the name of this 
deity. In the inscriptions at Behistnn it 
appears in the form AuramazdA ; but the 
Persian language fails to explain the word. 
In the Zendavesta it is found both as Ahur6 
MasdAo, and as MazdAo AhuxA, while in these 
books the opposing power is simply spoken of 
as Drukha, deceit (a word which seems to 
appear in the Greek Arpes^t, true, i. e. not 
deceitful), and has not yet? received the title 
of Angrft Mainyus or Ahbwan. But the Zend 
form reads us at once to the Sanscrit, in which 
it corresponds to the words Asuxo medhsa, wise 
spirit. (Max MttUar, Lectures on Language, 
first series, v.) 
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O rnamen t (Lat. orn amentum). In the 
Fine Arts, there are styles of ornament, as 
there are styles of architecture, and there are 
varieties of styles. Every style has a certain 
class of characteristic elements, from which the 
period of a work of art can be ascertained : a 
variety of a style is a scheme of ornamentation, 
in which some only of the characteristic ele- 
ments of the style have been introduced and 
made prominent. The great historic styles of 
ornament, omitting barbaric art, may, by care- 
ful analysis, be reduced to nine : the Egyptian, 
the Greek, and the Roman— ancient ; the By- 
zantine, the Saracenic, and the Gothic— medi- 
eval ; the Renaissance, the Cinquecento, and 
the Louis Quatorze — modern. As varieties or 
substyles, may be mentioned : the Doric, Ionic, 
and Corinthian, or the Echinus, Volute&Echi- 
nus, and the Acanthus orders ; the Romanesque, 
Lombard, Norman, Siculo-Norman ; Early 
English, Geometrical, Perpendicular, Tudor, 
Elizabethan, Louis Quinze, and the Rococo. 

i Womum’s Analysis of Ornament, £c. 1869.) 
Decoration.] 

Ornitblolmltes (Gr. 6pm, a bird ; 
a trace). The footmarks of birds which occur 
in different strata. Some of these are veiy re- 
markable, as proving the existence of birds at 
very remote periods ; for instance, at the early 
epoch of the new red sandstone formation. An 
account of these, as occurring in the red sand- 
stone of Connecticut, is given by Professors 
Hitchcock and Deane in volumes recently pub- 
lished by them. 

Ornltbogalum (Gr. 6putB6ya\or). This 
genus of Liliaceous bulbous plants, with star- 
shaped flowers, is chiefly interesting as being 
supposed to yield the Dove’s-duiig erf Scrip- 
ture. The bulbs of O: umbtUatnm, commonly 
called Star of Bethlehem, are wholesome and 
nutritious when cooked, and are eaten to this 
day in Palestine. 

Ornttkolfttoa (Gr. 6pm, and fd»os t a stone). 
The name given to fossil remains of birds. 

Omtfkology (Or. 6pm, and X6yas). The 
science which teaches the natural history and 
arrangement of birds. (See Avbs for the gene- 
ral organical characters of the class, and the 
modifications of the feet by which the five orders 
of the Quinary arrangement are characterised.) 

The subdivision of the class of birds is by no 
means so dearly indicated by other external 
or anatomical characters as that of Mammals, 
and the systems of Ornithology present, in con- 
sequence, greater discrepancy than the Mam- 
maiogioal systems. It is not without interest 
to observe that if conditions of the procreative 
function be taken as guides to the primary 
division of the class, such division will present 
the binary character, as in the class of Mam- 
mals and of Reptiles ; for example, birds may 
be divided into two great groups, in one of 
which the young are able to run about or swim 
and provide food for themselves the moment 
they quit the shell; while in the other the 
young are exduded feeble, naked, blind, and 
dependent on their parents for support The 
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species comprised m the first of these groups cur with the feet to make good navigators of 
have been termed Asm pracoces ; those of the the Palmipedes. 

second Aves altrioesu 4 In other birds, which have also most fre- 


Frofessor NitzseMhrided the feathered tribes 
into three grand pi^hy groups, corresponding 
with the three grea^Brisions of the matter of 
our planet* as air, edH and water, which con- 
stitute respectively Wm principal theatres of 
their vital actions. 

This first order consists of the Raptorial 
and Passerine birds, pre-eminently the buds of 
flight, which he accordingly terms Lvft-vogeln 
or Aves aerea. The second order embraces the 
birds of the earth, Erd-vogeln, Aves terrestres t 
represented by the ostrich and common fowl. 
The third great division includes the birds! 
which frequent the waters, Aves aquatica 
(Wasservogeln), typified by the heron and the 
gull. 

Sandewall’s ornithological system has four 
primary groups or cohorts. 

In the Quinary arrangement of birds proposed 
by Mr. Vigors, there may be traced a similar 
principle to that which guided Nitzsch in his 
ternary classification. Thus, the first order 
( Raptores, Virg.) includes the birds which soar 
in the upper regions of the air, which build 
their nests and rear their young on the highest 
rocks and loftiest trees. The second order (In- 
sessores) includes the birds which affect the lower 
regions of the air, and which are peculiarly 
arboreal in their habits ; whence the name of 
Perchers. The third order corresponds with 
Nitzsch’s Aves Urrestres, and is termed, as in 
the system of Illiger, Rasores. If the aquatic 
birds of Nitzsch be divided into those which 
frequent the fresh waters, and are restricted 
to wading into rivers, lakes, &c. in search of 
their food, and those which have the power 
of swimming or diving, and for the most part 
frequent the great ocean, we Bhall then have 
the two remaining orders of the Quinary 
arrangement, viz. Grallatores and Natatorcs. 
The chief merit of this arrangement is its aim 
to express the natural affinities, and their 
circular progression in the whole and in the 
several parts. 

Linnaeus and Cuvier have six orders of birds, 
which are characterised as follows by the latter 
naturalist : — 

* Of all classes of animals, that of birds is the 3 
most strongly characterised — that in which the 
species bear the greatest mutual resemblance, 4 
and which is separated from all others by the 
widest interval. „ Their systematic arrangement 3 
is based, as in the Mammalia, on the organs of 
manducation, of the beak, and in those of pre- 
hension, which are again the beak, and more 
particularly the feet. 

* One is first struck by the character of 
udibcd feet, or those wherein the toes are 
connected by membranes that distinguish all 
swimming t/irds. The backward position of 
their feet, the elongation of the sternum, the 
neck, often longer than the legs, to enable 
them to reach below them, the close glossy 
plumage impervious to water, altogether con- 1 
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quently some small web to their feet* at least 
between the two external toes, we observe 
elevated tarsi; legs denuded of feathers above 
the heel-joint ; a slender shape ; in fine, all the 
requisites for wading in shallow waters in search 
of nourishment. Such, in fact, is the source of 
food of the greater number ; and although some 
of them resort exclusively to dry places, they 
are nevertheless termed shore-birds or waders 
( GraUa ). 

‘ Amongst the true land birds, the GaUinacea 
have, like our domestic cock, a heavy carriage, 
a short flight, the beak moderate, its upper 
mandible vaulted, the nostrils partly covered by 
a soft and tumid scale, and always the edges 
of the toes indented*, with short membranes 
between the bases of those in front. They 
subsist chiefly on grain. 

1 Birds of prey ( Accipitres ) have a crooked 
beak, with its point sharp and curving down- 
ward, and the nostrils pierced in a membrane 
that invests its base ; their feet are armed with 
strong talons. They live on flesh and pursue 
other birds ; their flight accordingly is mostly 
powerful. The greater number still retain a 
slight web betwixt their external toes. 

1 The Passerine birds (Pas seres) comprise 
many more species than all the other families ; 
but their organisation presents so many ana- 
logies that they cannot be separated although 
they vary much in size and strength. 

1 Finally, the name of Climbers (Scansores) is 
applied to those birds in whioh the external toe 
is directed baok wards like the thumb, because 
the greater number of them avail themselves of 
a conformation so favourable for a vertical 
position to climb the tranks of trees.' 

Anterior to Cuvier, but subsequently in the 
order of publication, is Pallas’s modification 
of the ornithological system of Linnaeus. It 
is contained in his great posthumous work, 
entitled Zoographia Iiosso-Asiatica. He also 
divides the class of birds into six orders : — 

1 . Prapetes , having the characters of the 

Accipitres , with which it is synonymous. 

2 . Oscines, including the genus Columba, with 
the Pica and certain Passeres of LinneBus. 

Fringilla, corresponding with the Orassi- 
rostres, Granivora, Enucleatrices of Ray. 
Pulveratrices, having the characters of the 
Gallina. 

GraUa. This order commences with the 
genus Otis, and includes, as in the system 
of Cuvier, the Struthious birds with the 
true waders. 

Eydrophila. The characters of this order 
correspond with that of the Palmipedes , 
with which it is equivalent. 

The primary division of the dara of birds 
adopted by Professor Owen in tbe article 
‘Aves/ in the Oyclopadia of Anatomy and 
Physiology, includes seven orders; the Stru- 
thious buds, by virtue of their remarkable 
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anatomical peculiarities, being separated, from I 
the GrdUa of Linnaeus and Cuvier. The fol- 1 
lowing are the orders: — 

1. RaptobBs, Jccipitrea, Linn. Cut. Birds of 

prey. 

2. Iksbssobbb, Passeres, Cnv. Perchers. 

3. Soansobbs, Cnv. Climbers. 

4. Rasobbs, GaUina. linn. Cnv. Scratchers. 

5. Cubsorbs, Dlig. Conrsers. 

6. Gbaixatobbs, Grades , linn. Waders. 

7. Natatobbs, Palmipedes, Cnv. ; Anseres, linn. 

Swimmers. 

Scopoli and Latham have divided birdB into 
nine orders; Temminck has sixteen orders; 
Brisson has twenty-eight , and LacAp&de has 
thirty-eight orders ; but the principles and the 
characters on which a classification of birds 
is most philosophically founded, appear to be 
sufficiently illustrated in the systems that 
have been already explained. 

Ornitbomaney’ (Gr. tyvts, and parrcla, 
divination ). Divination by the flight of birds. 
[Augubs.] 

OrnlUiorhynolme (Gr. tyvis ; fihyx 0 ** « 
beak). The name of the genus of Monotrema- 
tous Mammals characterised by the form of 
the mouth, which resembles the bill of a duck. 
It is peculiar to the fresh-water rivers and 
lakes of Australia and Van Diemen’s Land. 
The anatomy of the Om ithorhynchus paradox 
has been described by Meckel, in an admirable 
monograph ; also in the article 1 Marsupialia.' 
(Todd’s Cyclo. of Anatomy and Physiology.) 

Ornna (Lat. the ash-tree). The genus of 
the Flowering Ash, a middle-sued tree of the 
temperate regions of the northern hemisphere. 
It is also called Manna Ash, from its yield- 
ing the saccharine matter known as manna. 
This substance is obtained hr making inci- 
sions in the trunk, and is chiefly collected 
in Calabria and Sicily, where the trees are 
cultivated for the purpose. [Mamba.] 

Orabanebe (Gr. hpm fihrxa ). A curious ge- 
nus of root parasites, commonly called Broom- 
rapes. They are herbs, with brown scales 
instead of leaves, and brownish flowers, end are 
of little interest beyond that derived from the 
parasitism of their roots. 

Orange (Fr. et fine soft of mushroom). 
Agaricus omsartm, one of the best end hand- 
somest of fungi, celebrated among the Homans 
under the name of JSol ehu . 

Orantlaoess (Orontium, one of the genera). 
A natural order of Monocotyledons belonging 
to the Jnncal alliance; sometimes united with 
Arads. They are known by their spadioeous 
hermaphrodite flown, and by their exile em- 
bryo with a lateral deft. Orontium, Gedlo, 
Acorus, and Potho* are familiar wimriiM. The 
properties of this order are acrid. Oraefna, 
a North American marsh plant, is the type of 
the Older. 

Oroplon [Bock Soap.] 

Orpheus (Gr.). In Mythology, according 
to the common story, a son of the Thracian 
745 
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river ASagrus and the muse Calliope. His 
power of moving inanimate things by music, 
the share he bore in the Argonautic expedition, 
his descent into the Shade* to recover hie wife 
Eurydice, and hie death by the violence 6f the 
Thracian women, are well known. The name 
is identified by Professor Max Muller with 
the Sanscrit Arbhu, used in the Veda as an 
epithet of Indra, or the sun. ( Comparative 
Mythology , 79.) But Dr. Kuhn affirms the 
Bibhus (another form of the same name) to be 
embodiments of the winds [Hhbxbs], wjiich 
tear up the trees as they course along, 
chanting their wild music. (Kelly, Curiosities 
of Indo-European Folklore.) But if this be 
so, then this myth exhibits a process the re- 
verse of that which is displayed in the legend 
of Hermes, in whidi a name for the dawn has 
been gradually connected with incidents whidi 
can be explained only by the action of wind, ie. 
of air in motion. It is equally obvious that, 
if we put aside the power of soxqg which 
allures all living things to follow him f the 
details of the Orphic legend are entirely 
solar. Eurydice is one or the many names 
of the dawn (like EuiyphaSssa, Eurynome, 
Euiyanassa, Eurymednsa, See.). On her death, 
after she is stung by the serpents of the 
night (which attack and are strangled by 
Heracles), Orpheus descends to seek her in 
the regions below the earth, as Indra seeks 
for DahanA, or Phmbus for DaphnA, and brings 
her up behind himself in the morning, only 
to destroy her by his brightness when he turns 
to look upon her, as Kephalos slays Procris, 
or, in other words, as the sun dries up the 
dew. (Max Muller, Comparative Mythology, 79.) 

What passed as the poetry of Orpheus, in 
the time of Aristotle, seema to have been 
as supposititious as the poems which we 
possess under the same name, some of which 
are thought to be as recent as the fourth 
century after Christ. According to modem 
theories, the Orphic poetry of ancient times 
contained the whole body of Greek esoteric 
religion. (Lobeck’s Aglaophamus ; Bode’s Or- 
pheus \ Tiedemann, Initia Philosophies Graces ; 
Mlm. da I Acad, dee Sciences vol. xii.) 

Orphic Masteries. At the first rise of 
Greek philosophy, certain societies assumed 
the name of Orpheus, and celebrated mysteries / 
very different from those of Eleusis. Their 
character seems to have been on the whole 
ascetic. For the nature of their theogony and 
philosophy, see Grotc’s History of Greece , part 
i. ch. i. The members of the Orphic brother- 
hoods must he distinguished from the obscure 
sect of thh Orpheotelest®, who went about 
undertaking to release people from their tins 
by songs arid sacrifices. (Smith’s Dictionary of 
Greek and Soman Biography, art 'Orpheus?) 

Orpiment (Lat auripigmentum). Native 
tersulphide of arsenic; it forms the basis of 
the yellow paint called Hnef* yeSow. The 
solution of orpiment in ammonia has been used 
as a yellow dye. On the exhumation of the 
bodies of persona poisoned by white arsenic 
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(arsenious wad), ilia remains of that substance 
in the stomach art frequently changed to this 
yellow sulphide by the sulphur derived from 
the decomposition of the tissues. 

Orplm (Ft.). In Painting, a yellow colour 
of various degrees of intensity, approaching 
also to red. 

Orptae. The English name for the suc- 
culent herbaceous plant called by botanists 
Sedum TelepMum. 

Orrery. A machine for representing to 
children the motions and relative magnitudes 
and distances of the bodies composing the solar 
system. As these machines are often procured by 
well-meaning but ignorant people at considerable 
expense, it may be useful to quote an authority 
that will not be called in question. 4 As to 
getting correct notions on the subject’ (the 
magnitudes and distances of the planets), says 
Sir John Herschel, * by drawing circles on 
paper, or, still worse, from those very childish 
toys called orreries, it is out of the question.’ 
( 4 Astronomy,’ Cab. Cyo. p. 287.) For the de- 
scription of an orrery, see Ferguson’s Astro- 
non ty, by Brewster. 

For the origin of the name, it is Baid that 
about the year 1700 one Graham made such a 
machine, which the instrument maker who had 
to forward it to Prince Eugene copied. This 
copy he sold to the earl of Orrery, who showed 
it to Steely and the latter spoke of it as an 
orrery, a name which it has ever since retained. 
(Ency. BriL art * Planetary Machines.’) 

Oirfta Beot The root of the Iris Jlorentina. 
It has an agreeable odour, much like violets, 
and is used in the manufacture of perfumed 
powders ; it is also turned into little balls for 
issues, called orris peas. 

Oraedew. Brass leaf. Butch or Mann- 
heim g eld* 

Oraallto Ac Id. The product of the action 
of alkalies on leesnorio acid, which is one of 
the substances derived from lichens. It is 

Orthlte (Gr. ipOts, straight). A variety 
of Allanite, which occurs massive and also in 
long, thin, sricnlar crystals. It is of a blackish- 
grey colour, and either opaque or only slightly 
translucent when reduced to thin splinters. 
It is found in Sweden at Finbo and Ytterby, 
and in the island Skeppsholm near Stockholm, 
at Arcndal in Norway, and in tbs Ural. 

OrthoeMata (Gr. &pB6s t and nipea t horn). 
The name of a family ofcJCephalopods 'with 
chambered riphonifafsous shells*? wfe|ch arq 
straight, or axe continued straight after com- 
mencing with a -greater q g less curvature, thus 
reaembKngia horn. r ' - 

H OitheolaM (Gr. tp9d t, and it Aifa-J chavs)! 
Common Ot Potash Felspar. A silicate of 
alumina and potash;' but* portion of the pot- 
ash’ *ii frequently replaced by lime, soda, lUag- 
nesia^&c. It occurs in crystals which are ge- 
nerally white,-' rcd&ish-white, or greyish, and 
translucent. Potash Felspar tenters into the 
composition of many .rocks, and is one of the 
ordinary ingredients of granite. In England, 
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Orthocfase is found in large crystals, in most 
of the granite of Cornwall. It is also found at 
Rubislaw in Aberdeenshire, and in claystone- 
pozphyry at Drumadoon in Arran. The opaque- 
white and twin crystals from the Mourne 
Mountains of Irelhnd resemble those from 8$. 
Gotthard. [Fklspah.1 

Orthodox (Gr.dp0<fto£©i). In Ecclesiastical 
History, a title assumed by the Eastern or Greek 
Church. As denoting * right judgment in 
matters of religious faith, the word has been 
applied by theologians of different schools or 
churches to signify persons whose convictions 
agree substantially with their own. 

Orthodromic* (Gr. ApBotpopfo, I run 
straight foribards.) In Navigation, sailing on 
a right course, or on the arc of a great circle, 
which is the shortest distance between two 
points on the sphere. 

OrthoSpy (Gr. bp06s, and Ivor, a word). 
In Grammar, this term signifies literally the 
right use of words ; but it is applied, at least 
by modern writers, to signify that part of 
prosody which treats of the manner of uttering 
words, or of pronunciation in its limited sense. 
[Pronunciation.] 

Orthogonal (Gr. bpB6s , and yeorla, angle). 
In Geometry, the same as rectangular or 
right-angled. 

Orthographic Projection. The projec- 
tion of points on a plane by straight lines at 
right angles to the plane. [Projection.] 

Orthography (Gr 6p0<rypcupia). That part 
of Grammar which relates to the method of 
denoting sounds by visible signs, to the differ- 
ent kinds of letters, and their combination into 
syllables and words. 

Orthography. In Architecture, a geo- 
metrical representation of an elevation or 
section of a building. 

Orthomorpb ic (Gr. bpB&s ; poptfi, shape). 
That period in the developement of organised 
beings in- which thfeir fall perfection is attained, 
prior to the formation of spermatic and germi- 
nal elements. 

Orthopsedia (Gr. bpBis, and wcufoia, the 
bringing up of children). That department of 
Medicine and Surgery which relates to the 
prevention and cure of deformity. 

Orthopnea* (Gr. hpMvvoia). A difficulty of 
breathing, which is increased by any deviation 
from the erect posture. 

Orthopteraiu (Gr. bpQiwrspo », with up- 
right feathers). An order of insects, including 
all those species which have the wings disposed, 
when at rest, in straight! longitudinal folds. 
Latreille characterises the insects of this order 
as having the body generally less firm in tex- 
ture than in the- Coleoptera, and covered by 
soft semi-membranous elytra furnished with 
nerrures, which, hi the greater number, do not 
join at 'the suture in a* straight line. Their 
wings are folded longitudinally, most frequently 
in the manner of a fan, and divided by mem- 
branous nerrures running in the same direc- 
tion. c The maxillae are always terminated by 
a dm tilted arid horny piece covered with a 
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galea, an appendage corresponding to the the central and eren the northern parts. There 
exterior division of the maxiflm of the Coleo- are large establishments in Italy and in the 
ptera. They have also a sort of tongue. South of France far feeding these birds, the 

The Orthoptera undergo a senn^metamor- flesh of which is styled by Prince Mnaignano 
phosis, of which all the mutations are reduced corns squimta. 

to the growth and developement of the elytra and Ortyfia ( Gr. ’OprvylaX In Greek Mythology, 

wings, that are always visible in a nunmental a surname of Artemis, derived generally from 
state in the nymph. As both this nymph, her mythical birthplace Ortygia, which was said 
or semi-nymph, and the larva are otherwise to be another name for Delos, or for a s mall 
similar to the perfect insect, they walk and island off Syracuse. Delos, however, is simply 
feed in the same way. the bright island [Phcbbus ; Lycaox], and Or* 

The mouth of the Orthoptera consists of a tygia, though localised afterwards in different 
labrum, two mandibles, as many maxillae, and places, is also the dawn or the dawn-land, 
four palpi : those of the jaws always have flve * Ortygia is derived tram ortyx, a quail. The 
joints ; whilst the labial palpi, as in the Coleo- quail in Sanskrit is called vartikd, i.e. the re- 
ptera, present but three. The mandibles are turning bird, one of the first birds that return 
always very strong and corneous, and the with the return of spring.' It thus became one 
ligula is constantly divided into two or four of the names of the dawn: 4 Hence Ortygia, the 
thongs. The form of the antenna varies less quail-land, the east, the glorious birth, where 
than in the Coleoptera, but they are usually Leto was delivered of her solar twins, and 
composed of a greater number of joints. Ortygia, a name given to Artemis, the daughter 
Several, besides their reticulated eyes, have of Leto, as born in tbs East.' (Max Muller’s 
two or three ocelli. The inferior surface of Lectures on Language, second series, p. 506.) 
the first joints of the tarsi is frequently fleshy Oran or ‘■nana An Egyptian god, son of 
or membranous. Many females are famished Isis and Osiris, according toHerodotus (ii. 144). 
with a true perforator formed of two blades, fie frequently appears in Egyptian paintings 
frequently enclosed in a common envelope, by sitting on the lap of Isis, 
means of which they deposit their eggs. Tire Or r lets a. An antidate to poison, said to 
posterior extremity of the body, in most of have been invented by a mountebank of Orvieto 
them, ie provided with appendages. ^ in Italy. 

All the known Orthoptera, without exception, Oryeteropui (Gr. tpvtcrns, a digger , and 

are terrestrial, even in their first two states of ras, a foot ). A genus of edentate Mammalia, 
existence. Some are carnivorous or omnivorous, closely allied to the ammdilloe; found - in 
but the greater number feed on living plants. Southern Africa, and termed Aaxdvask by 
Ortbotomio Clrele. A name given by the Dutch boers. It feeds exclusively upon 
Prof. Cayley (Quart. Joum. of Mathematics, ants, in this respect according with the pan- 
vol. 1857) to the circle which cuts at right golin of Asia, the ant-eater of America, and the 
angles (orthogonally) each of three given echidna of New Holland. Its outward appear- 
cireles. Its centre obviously coincides with the ance closely resembles that of a short-figgpi 
radical centre of the three circles, and its pig, and it frequents the vicinity of ant-hiHs, 
radius is equal to the tangent from its centre where it preys upon the insects found therein, 
to any one of the given circles. It can readily The genus is exemplified by one species, the 
be shown that the polars, with respect to these 0. capen&ia of the Cape of Good Hope, 
circles, of any point on their orthotomic circle, Orjsa (Arab. aim). The name by which 
meet in another point of the latter, diame- Rice was known to the ancient Greeks and 
trically opposite the former point ; and hence Romans, and which has been adopted by 
may be deduced a very simple demonstration of modern botanists as the generic mambi *‘the 
an elegant theorem of Dr. Salmon's, according plant yielding that inyaluablegrain. She genus 
to which the equation of the orthodontic circle is Oryza belongs to the Gramirta 00 *, and h&rtwe 
found by equating to tut o the Jacobian of the glumes to a single flower, twtj pahe u enriy dfcal 
three ternary quadrics which correspond to the adhering to the seed, six stamens and two 
equations of the three given circles. [Jacobian.] styles. It affords many Varieties, ofwh*& 
Orthotropal (Gr. &p06s, straight ; ifhru, the most common ii the Orgsasatiaa, lev Rke 
I turn). In Botany, a term applied to ovules of commerce! This plant is raised in immense 
in which the nucleus is straight and has the quantities in Indian China, end most Eastern 
same direction as the seed to which it belongs, countries ; also in the West Indies/ Central 
the foramen being at the end most remote from America, and the United 'States; andinsome 
the hilum. of the southern countries of Europe. It oCcu- 

Ortlnrofl. In Greek Mythology. [Cbbihups.] pies, in fact, the aemeptece tataost hMirtsspkol 
Ortolan. The name given ifl France ana regions as wheat in warmer part* ofEuropet, 

England to a species of Fringillida (Emberuta and bats and rye In the moreviortherti. F«rm 
hortuiana) greatly esteemed for the! delicacy of ing, as it does, the principal part of the food of 
its flesh when in season. It is the ortolano of the most cmlteed arid populous Eas t ern na tfe m s, 
the Italians, and the fettammer of the Germans, it is more extensively consumed tha&any Other 
The ortolan is a native of Northern Africa ; but species of grain. Iti slight and but 

in tho summer and autumnal months it resorts less nutritrttas than wheat. WheUtOdaihj 00 Si 
to Southern Europe, and frequently migrates to its natural state ibis 
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There is an impulse variety in the qualities of 
rice. That wtidjtls principally exported from 
Bengal has received the name of cargo rice. 
It is of a coarse reddish cast, but is sweet and 
large-grained, and is preferred by the natives 
to every other sort. It is not kiln-dried, but is 
parboiled in earthen pots or caldrons, partly to 
destroy the Vegetative principle, so that it may 
keep better, and pertly to facilitate the process 
of ! busking. Patna rice is more esteemed in 
Europe than any other Sort of rice imported 
from the East. It is small-grained, rather 
long and wiry, and remarkably white. But 
the rice raised on the low marshy grounds of 
Carolina is superior to the rice brought from 
anypart of India. 

The produce of lands naturally or artificially 
irrigated is, as far as rice is concerned, from 
five to ten times greater than that of dry land 
having no command of water; and hence the 
vast importance of irrigation in all countries 
where this grain is cultivated. But owing to the 
not unfrequent occurrence of severe droughts, 
there is a greater variation in the pops of rice 
than in those of any other spoon of grain. 
Those who, like the HiiAm, depend almost 
entirely on it for subsistence, are consequently 
placed in a very precarious situation. There 
can be no doubt that famines are more frequent 
and severe in Hindustan than in any other 
quarter. 

A few years ago, England was principally 
supplied with cleaned rice from Carolina. 
Latterly, however, the imports of Carolina rice 
have been much reduced. An improved method 
of separating the husk, which throws out the 
grain dean and unbroken, has recently been 
practised in this county; and as the grain 
when in the husk is fonna to preserve its flavour 
and sweetness better during a long voyage 
than when shelled, law quantities are now 
imported rough from Bengal and the United 
States. 

In 1864 the imports of de&ned rice amounted 
to 6,188,601 cwt., of the computed value of 
1,810,0222. 

Os mramtta (Lat.). The frontal bone of the 
Skull, which covers toe upper part of the pros- 
encephalic lobe of the brain. 

Osdftopltoria (Or.). A celebrated festival 
observed by the Athenians in honour of 
Dionysus and Athena, or,, as others have j 
thought, Ariadne. The name is derived from 
t*x •* or J*xv, a vino branch with grapes. In 
thisvintage feast, two youths, called Oschophori, 
dressed as women, carried such branches from 
the temple of Dionysus in Athens to that of 
Athena Skiras in Phalerum. 


_ _ Engines* in which 

the steam is introduced through the trunnions, 
or the bearings upon which the system turns, 
to enter the valve casing, thus causing the cy- 
linders to oscillate. In such engines the parallel 
motion. and the connecting rods are dispensed 
with, the heed of the piston rod being attached 
directly tothe crank pin ; but the parts are very 
oon^Ucated. Oscillating engines are largely em- 


ployed in steam navigation, for which they are 
well adapted in consequence of their lightness 
and compactness. 

Oscillation (Lat. oscillatio). In Mechanics, 
the vibration or alternate ascent and descent 
of a pendulous body. [Pendulum.! The centre^ 
o/ oscillation is a point in the oscillating body, 
such that if all the matter of the body were 
there collected the oscillations would be per- 
formed in the same time. The distance be- 
tween the centres of oscillation and suspen- 
sion, therefore, is equal to the length pf an 
isochronous simple pendulum. The centres of 
oscillation and suspension may be interchanged 
without affecting the period of oscillation. 
This remarkable property was noticed by 
Huygens, and was first practically applied 
to the purpose of finding the length of the 
seconds pendulum by Captain Kater. The 
application is made as follows : Let a bar of 
iron, for example, about four feet long, be sus- 
pended from a point A, at the distance of four 
or five inches from one of its extremities^ and 
observe the number of vibrations it makes in 
a given time. Then suspend it from another 
point B, near its other extremity, and let the 
point of suspension B be moved backwards or 
forwards till the bar makes exactly the same 
number of vibrations in a given time as when 
it was suspended from A. Then the distance 
between A and B is the length of the iso- 
chronous simple pendulum. 

OacUlatorla. Minute filamentous organ- 
ised beings which have the faculty of exercising 
oscillatory movements. [Acrita.] 

Oseola (Lat. osculum, dim. of os, a mouth). 
The larger and more prominent orifices in 
Sponges, out of which the currents of water 
flow. 

Osculating Circle. The circle whose 
contact with a given curve is three-pointic or 
of the second order. It coincides with the 
circle of curvature. [Contact ; Osculation.] 

Osculating Blements. In Astronomy, 
the elements of an orbit corrected to any epoch 
for the effect of planetary perturbation. 

Oscillating Bells of a Von-Vlane 
Curve. The common helir: which passes 
through three consecutive points, and has its 
axis parallel to the rectifying line of the curve. 
It has, in common with the curve, an osculating 
plane, two consecutive rectifying planes, and 
therefore two principal normals. Its radii of 
curvature and torsion are equal to those of the 
curve. In general, however, it has not the same 
osculating sphere as the curve, and therefore not 
a fourth common consecutive point ; since the 
centre of this sphere, in the case of the helix, 
coincides with the centre of absolute curvature 
[Helix], whilst for the curve this is usually not 
the case. 

Osculating Plane. The plane passing 
through, and determined by, three consecutive 
points of any curve in space. Two consecutive 
osculAting planes intersect in a tangent, and 
three in a point of the curve. Hence, the suc- 
cessive osculating planes envelope a develop- 
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able surface, called the developable osculatrix , I 
of which these tangents are the generators and 
the curve itself the cuspidal edge or edge of 
regression. 

Osculating Right Gone of a Won- 
Plane Curve. A right cone, three consecu- 
tive tangent planes of which coincide with three 
consecutive osculating planes of the curve. 
The rectifying planes of the curve being per- 
pendicular to tne osculating planes, it is ob- 
vious that two consecutive rectifying planes 
must intersect in the axis of the osculating 
right cone. The latter, therefore, may be also 
defined as the right cone whose axis is the 
rectifying line, ana generator the tangent at the 
point of the curve. 

Some writers, chiefly continental ones, have 
also given the name osculating right cone to 
the cone of revolution which is circumscribed 
to the osculating sphere along the circle of 
curvature. 

Osculating Sphere. The sphere which 
passes through, and is determined by, four 
consecutive points of a curve of double curva- 
ture. The centre of such a sphere being a point 
in each of three successive normal planes, lies 
in the cuspidal edge of the polar developable. 

Osculation (Lat. osculatio, from osculor, 
1 kiss). In Geometry, one curve is said to 
osculate another when the number of consecu- 
tive points of the latter through which it passes 
suffices for the complete determination of the 
first curve. 

The theory of osculating curveB in general 
is most easily explained by the methods of the 
differential calculus. Let y «=/ (x) and y — F (or) 
be the equations of two curves ; suppose x to 
become x + A, and let the functions 
/(x + A),F(x+A), 

be developed by Taylor’s theorem ; then, if all 
the terms of the first developement are respec- 
tively equal to the corresponding terms of the 
second, the curves are the same in every re- 
spect, or coincide. If the first terms only are 
equal, the two curves have only one common 
point ; if the two first terms of the one deve- 
lopement are respectively equal to the two first 
of the other, then two contiguous points co- 
incide, or are common to both curves ; if the 
three first terms in each are respectively equal, 
the curves have three common points, and so 
on. Now the number of terms of the first 
developement which can be made equal to the 
corresponding terms of the second depends on 
the number of constants in the function / (x). 
For instance, the equation of a straight line 
being y«ax + 6, contains two constants; the 
straight line Can thus be made to have two con- 
tiguous points in common with a curve : it then 
becomes a tangent, and the contact is said to be 
of the first order. Again, the general equation 
of the circle is (y-6) a + (x— and con- 
tains three constants; a circle can therefore 
be determined which shall have three consecu- 
tive points in common with a curve : it then 
osculates the curve, and the contact is said to be 
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of the second order. The general law is now 
obvious. It is a consequence of *hi« theor y 
that no osculating curve having a contact of 
inferior order can be made to pass between 
two curves having a contact of a higher 
order: for example, no straight line can be 
drawn through a point on a curve so as to 
pass between it and its osculating circle at 
that point (Lagrange, Thkorie dm Eonctione 
Analytiques ; Lacroix, Traith du Calcul Dift- 
rentiel et Integral .) 

Osculatrix, Developable, [Develop- 
able OsCUXATBIX.] 

Osersklte. A variety of Aragonite from 
Nertschinsk. 

Oslandrtans. In Ecclesiastical History, 
a sect among the Lutherans ; so called from 
their founder, Osiander. They differed from 
the followers of Luther and Calvin as to the 
efficient cause of justification. 

Osier (Fr.). The name given to various 
species of Willow or Salix, chiefly employed 
in basket-making on account of their tough 
flexible shoots. (See Loudon’s Arboretum Bri- 
tannicum , p. 1490, which contains full infor- 
mation on all the points relative to osiers.) 

Oalrls. In Mythology, one of the chief 
Egyptian divinities, the brother and husband 
of Isis, and together with her the greatest 
benefactor of Egypt. After visiting the 
greater part of Europe and Asia, he found 
on his return his own subjects excited to 
rebellion by his brother Typhon, by whose 
hand he was killed. His principal office, 
as an Egyptian deity, was to judge the dead, 
and to ride over that kingdom into which 
the souls of the good were admitted to eternal 
felicity. The characters of Osiris, like those 
of Isis, who was thence called Myrionymus, or 
1 with 10,000 names,’ were numerous. He was 
that attribute of the deitv which signified the 
divine goodness ; and in his most mysterious 
and sacred office, he was superior to any even 
of the Egyptian gods ; for, as Herodotus ob- 
serves, though all the Egyptians did not 
worship the same gods with equal reverences, 
the adoration paid to OsiriB and Isis was 
universal. He was styled the Manif ester of 
Good , as having appeared on earth to benefit 
mankind : and after falling a sacrifice to Ty- 
phon, the evil principle (which was at length 
overcome by his influence after his leaving the 
world), he ‘rose again to a new life, 1 and be- 
came the * judge of mankind in a future state.' 
Other titles of Osiris were : Lord of the East, 
Lord of Lords, Eternal Ruler , King of the Gods , 
&c. These, with many others, arc commonly 
found in the hieroglyphic legends accompany- 
ing his figure ; and the Papyri frequently pre- 
sent a list of forty-nine names of Osiris in tbo 
funeral rituals. Osiris was particularly wor- 
shipped at Phils and Abydus : so sacred was 
the former, that no one was permitted to visit 
it without express permission ; and the latter 
was regarded with such veneration that persons 
living tit a distance from it sought, and with 
difficulty obtained, permission to possess a 
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sepulchre 'within its necropolis. The 'worship 
or Oeiris was at a later period introduced into 
Borne; but the prurient imagination of the 
Homans soon converted the rites and mysteries 
of this deity into an occasion of the most un- 
bounded licentiousness, which at length reached 
such a height that his worship was prohibited by 
law. Osiris was venerated under the form of 
the sacred bulls Apis and Mnevis; or as a 
human figure with a bull’s head, distinguished 
by the name Apis-Osiris. (Plutarch, On Isis 
and Oeiris ; Sir Gh Wilkinson, Manners and 
Customs of the Ancient Egyptians.) [Isis.] 

Osmasome (Gr. ierfi% odour , and 
broth). The extractive matter of muscular 
fibre, which gives the peculiar smell to boiled 
meat, and flavour to broth and soup. 

Osmellte (Gr. b<rph). A silicate of lime, 
with soda, potash, and a small quantity of 
oxide of iron, found in thin radiating prismatic 
concretions of a greyish-white colour at Nieder- 
kirchen on the Khine. The name has reference 
to the argillaceous odour given out by it when 
breathed on. 

Osznlo Aoid. The peroxide or tetraoxide 
of the metal osmium. It is produced when the 
metal is fully oxidised by burning in air or oxy- 
gen, or boiling with nitric acid. It is white, has 
a disagreeable odour, fuses, and ultimately vola- 
tilises, when heated, with production of acicular 
flexible crystals. It is soluble in water, stains 
the skin, is very poisonous, and combines with 
bases to form salts. 

Osmlrldlum. A native alloy of osmium 
and iridium. [Iridosmine.] 

Osmium (Gr. 607 * 4 , odour). A metallic 
substanco found associated with the ore of 
platinum : its peroxide is extremely volatile, 
and has a peculiar pungent odour, which 
suggested the name of the metal. Neither 
osmium nor its compounds have been applied 
to any use, and it is a rare substance. 

Osmose. Liquid diffusion through a mem- 
brane is thus termed by Graham. For example, 
the mouth of a funnel is tied over with bladder 
filled with spirit of wine and placed in shallow 
water. The water passes through to the spirit, 
and the spirit through to the water ; the one 
action is endosmotic, the other exosmotic. But 
these actions are unequal in amount in a given 
time. The water gets through to the spirit 
faster than the spirit goes out to the water, 
and consequently, in opposition to gravity, the 
fluid rises in tho neck of the funnel, and, if 
allowed, will overflow. Tho explanation is, that 
adhesion is greater between membrane and 
water tlran between membrano and spirit; 
the membrane therefore takes up moro of the 
former than of tho latter, and consequently is in 
a position to give moro of the former to the 
spirit than of the latter to the water. So alka- 
line and acid solutions are powerfully osmotic, 
though in opposite directions, the former posi- 
tively (exosmotic). the latter negatively. Add 
salts resemble ucids, but strictly neutral salts 
have little or no osmotic action. 

Osprey (Lat. ossifragn, literally bonc- 
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breaker ; but the Latin name was not applied to 
the bird now denoted by the term). Tne Bald 
Buzzard or Fishing Eagle ( Panaion haluetus) 
\s widely diffused over the northern portion 
of both hemispheres. It is a powerful bird, 
the female soinetimes weighing five pounds 
avoirdupois. It is not to be onrfounded with 
the Bald or Sea Eagle (Haliatus leucocephalus )+ 
which, like it, preys on fish, but is of much 
greater size and power. 

Onseans or Plieei Osset (Lat. bony 
fishes). In Ichthyology, a primary division 
of the class of fishes, including all those which 
have a true bony skeleton. 

Osseom Breccia. A breccia or conglomerate 
made up altogether or partly of bones cemented 
by carbonate of lime or oxide of iron. They 
are sometimes called bone breccias. Osseous 
breccias are not uncommon in caverns and in 
fissures of limestone rock; and among them 
have been found human remains associated 
with the bones of eltinct animals, such as 
the cavern bear and hyaena, the Irish elk, and 
some others. [Breccia.] 

Osslan’e Poems. The name given to a 
collection of poems, said to have been com- 
posed by Ossian, the son of Fingal, a Scot- 
tish bard, who lived in the third century 
They wore first given to the world in an 
English version by James M'Pherson, in 1760, 
with the assurance that they were translations 
made by himself from ancient Erse manuscripts 
which he had collected in the Highlands of 
Scotland ; and such was the enthusiasm which 
their appearance excited, that they may be 
almost said to have given a new tone to poetry 
throughout all Europe. There were not, how- 
ever, wanting many distinguished persons who 
from the first denied their authenticity. Fore- 
most among these was Dr. Johnson, who 
boldly pronounced the whole of the poems 
ascribed to Ossian to be forgeries; and his 
opinion was corroborated by Hume, Gibbon, 
and many others, who defied M‘Pherson to 
produce a manuscript of any Erse poem of 
earlier date than the sixteenth century. On 
the other hand, M'Pherson’ s assertions as to 
tho genuineness of the poems found warm 
supporters in Dr. Blair ( Critical Dissertation qn 
the Poems of Ossian), Dr. Henry, LordKaimes, 
and many other distinguished names, and 
almost to a man iii the whole body of the 
Highlanders. In this unsettled state the con- 
troversy remained till the year 1800, when 
Malcolm Laing, in a Dissertation appended to 
tho second volume of his History of Scotland, 
endeavoured to establish, from, historical and 
internal evidence, that the so-called poems of 
Ossian arc absolutely and totally spurious. 
The sensation created by this Dissertation was 
unprecedented. Many converts were made to 
the opinions therein set forth ; but the general 
disbelief in tho authenticity of the poems was 
not completo till 1806, when a committee of 
the Highland Society of Edinburgh, whi ch had 
been appointed in 1797 to enquire into their 
nature and authenticity, reported to the effect 
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* that they had not been able to obtain any one 
poem the same in title and tenonr with the 
poems of Ossian.’ Since that period the con- 
troversy, so far as it regards their translation 
from Erse manuscripts, may be said to be 
terminated. But although these poems had 
never been committed to writing, or rather have 
not been handed down in writing, there can be, 
we believe, but little doubt that many of them 
still exist in the Highlands of Scotland in a 
dress not very different from that in which they 
were rendered by M‘Pherson into English, 
having been committed to memory, and trans- 
mitted from one bard or storyteller to another 
in regular succession ; and consequently their 
authority on points of social life and manners 
may be scarcely less than that of the Homeric 
Poems. Their scene is sometimes laid in Scot- 
land, but more frequently in Ireland ; and they 
may be justly considered the Iliad and Odyssey 
of the Celtic race of the two islands, handed 
down by tradition only — what the Homeric 
poems were, in all likelihood, to the Greeks 
themselves before they were acquainted with the 
art of writing. [Epic.] * The value of Ossian,' 
says Mr. Skene, 4 as an historical poet, must 
stand in the highest rank ; while, whether the 
chief part of these poems are of ancient or of 
modern composition, there can remain little 
doubt that in him we possess the oldest record 
of the history of a very remote age.' ( The 
Highlanders of Scotland , their Origin , History , 
and Antiquities, vol. i. p. 215.) Those who 
wish to see this subject exhibited in all its 
bearings, though, perhaps, with a slight pre- 
judice against M'Pherson, may consult the 
elaborate article in the Edin. Review , vol. vi. 

Ossification. The formation of bone. 
The change of any soft solid of the body into 
bone. 

Ostara. An ancient German and Celtic 
divinity, worshipped with peculiar veneration 
by the Anglo-Saxons. Many writers regard 
her as identical with the Phoenician goddess 
Astarte ; but, be this as it may, she was regarded 
as the queen of spring and of the morning; 
and from her name is derived the German 
Ostern (Anglic^, Easter ), which period of the 
year the ancient Germans were in the habit of 
celebrating with fires and festivals in gratitude 
for the advent of spring. (Grimm’s Deutsche 
Mythologie , p. 181.) 

Osteodentftne (Gr. barior, and Lat. dens, 
a tooth). That modification of dentine in which 
the tissue is traversed by irregularly disposed 
and ramified vascular or medullary canals, and 
in which some of the branches of the dentinal 
tubes communicate with cells, like the radiated 
cells of true bone. This modification of dentine 
is found in tho central part of the tooth of the 
cachalot and some other cetaceans ; also in the 
teeth of the cest radon, acrodus, lepidosiron, 
and many other existing and extinct fishes. 

Oiteeftay. The formation or growth of 
boue. 

Osteollte (Gr. btrriov, and A/tor, stone). 
An earthy kina of phosphate of lime, probably 
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resulting from the alteration of Apatite, patfT 
Hanau, and at Amberg in the Erzgebirge. 

Osteology (Gr. boriov, and A Ayos). The 
doctrine or history of the bones. [Ayatqmt.] 
Osteology. In Painting and Sculpture, a 
description of the bones of aniimda, 

Ostiarlus (Lat). A slave stationed at the 
door of an ancient Roman house to answer 
enquiries, like the modern French .ooncierge. 

Ostracean*. The family of Bivalves of 
which the oyster (Ostrca) is the type; and 
which is characterised by the mantle being 
widely open, without special orifices. 

Ostraclon (Gr. Horpuicov, a shell), A genus 
of fishes of the Sclerodermic or rough-skinned, 
in the system of Cuvier. It is characterised by 
the armour of regular bony plates, soldered toge- 
ther, with which the body is invested ; the only 
movable parts being the tail, fins, month, and 
a small gill-flap, which pass, as it were, through 
holes in the coat of mail. The body generally 
presents a quadrangular form, whence the name 
of trunk-fish, commonly given to the species of 
this genus. 

Ostracism (Gr. btrrpaxivfkbs). A form of 
condemnation at Athens, by which persons who 
from their wealth or influence were considered 
dangerous to the state were banished for ten 
years, with leavo to enjoy their estates and 
return after that period. It was inflicted not 
as a punishment, but merely as a precautionary 
measure to preserve the democracy. The pro- 
cess in this condemnation was as follows : The 
people being assembled, each man wrote the 
name of the person whom he wished to banish 
on a shell (titrrpaKov), and deli\crcd it to the 
archons, who counted the numbers. Only one 
citizen could be subjected to the ostracism 
at the same meeting, and 6,000 hostile votes 
were necessary for the infliction of this con- 
demnation. Hence if 6,000 votes and upwards 
were recorded against one or more persons, that 
one was banished against whom the greatest 
number of votes had been given. ( Mbn. dtt 
VAcad. des Inscr. vol. xvi. ; Grote’s History of 
Greece , part ii. ch. xi.) [Petalism.] 
Ostraoodes (Gr. 6<rrpeuc6bris, like pot- 
sherds). The name of a family of Entomos- 
tracans, comprehending those which have the 
shell folded in two, so as to resemble the 
shell of a bivalve mollusc. 

Ostranlte. A greyish or dove-brown Zir- 
con found at F rcdcricksvarn, in Norway ; and 
namod after the goddess Obtaba. 

Ostrich (Fr. autruche, Lat. struthio # Or, 
erpovObs). The largest known bird, and tho 
type of the Cursorial or StruthiouB order. It 
is distinguished not only from its immediate 
congeners the Cassowaries, Rhea, and Apteryx, 
but from all other birds, by having only two 
toes, which correspond with the two outermost 
toes in tho rest of the class. Tho wings nro 
famished with loose and flexible plumes, which 
are long enough to increase its spoed in running. 
The elegance of these feathers, anting from 
their slender stems and tho {Usnnitea barbs, 
has occasioned them to be prized in all ages, 
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and they fill constitute a valuable article of 
commerce. The beak of the ostrich is depressed, 
of a moderate length, and blpnt at the end ; 
the tongue is extremely short ; the eye is large, 
and the lid fringed with short simple feathers 
like eyelashes. The legs are of prodigious 
strength, and the tarsi very long. The ostrich 
has a capacious crop; a strong gizzard; volu- 
minous intestines, with two long cseca, com- 
plicated each with a spiral valve, and succeeded 
by a very long intestwum rectum with inter- 
nal connivent valves, which latter structure is 
unique in this class of birds. It is likewise 
remarkable in this class for its large urinary 
receptacle. The ostrich abounds in the sandy 
deserts of Arabia and Africa. It attains the 
height of seven or eight feet; is gregarious 
in favourable localities; lays eggs of three 
pounds' weight, which are incubated by the 
male principally, and defended courageously. 
The ostrich feeds oh grain, grass, &c., to aid 
in digesting which many pebbles are taken- 
into the gizzard ; so obtuse is its taste, that it 
will swallow pieces of metal, wood, &c. When 
pursued, it dashes stones behind it with great 
violence, and exceeds in swiftness all other 
terrestrial animals ; it is only the comparatively 
limited power of sustaining its course that en- 
ables the mounted Arab to run it down. 

Oaferym (Or. borpfa). A genus of Cory- 
kuHus, to which belongs the Hop Hornbeam, 
O. vulgaris , a large spreading tree of Southern 
Europe, which has an ornamental appearance 
when clothed in autumn with its pendent hop- 
like catkins. O. virgintca, the North American 
species, yields an excessively hard wood called 
Ironwood. 

Otalgia (Gr. from oZs, the ear , and &\yos, 
pain). The ear-ache. 

Otaiia (Gr. ofc). The name of the genus of 
seals characterised by having projecting external 
ears, and by the double cutting edge of the four 
middle upper incisors, a structure unknown in 
other animals: the molar teeth are simply 
conical, and with a single fang. These Beals 
are principally confined to the southern hemi- 
sphere. 

Otitis (Gr. offs). Inflammation of any part 
of the organ of hearing. 

Otoba Wax. A wax obtained from the 
fruit of the Myristica Otoba , a plant growing 
in the marshy grounds of the river Amazon. 

Ottar or Attar of Sosos. The volatile 
or odprous oil of the rose ; it is of a soft buttery 
consistence, and deposits, when fluid, a crystul- 
lisable portion, which is sparingly soluble in 
alcohol : > it is much used as a perfume. The 
finest ottar of roses is prepared at Ghazeepore 
in Hindustan and at Shiraz iu Persia : 20,000 
roses are said to yield otto equal in weight to 
that of a rupee. 

Ottawa Alma (Ital eighth or octuple rhyme). 
An Italian form of versification, consisting of 
stanzas of two alternate triplets and a couplet 
at the end; the verses being, in the proper 
Italian metre, the heroic of eleven syllables. 
It is the form peculiarly adopted and cmbel- 


OTTOMAN 

lished by the poets termed Bomanzieri, faun 
Pulci to Fortiguerra. [Roxaivzisiii.1 It is 
a happy metre, in the hands of an aole ver- 
sifier, for the expression of feelings varying 
from the sublime and pathetic to the humorous : 
although rather deficient in variety, and possess- 
ing too little repose and solemnity for the sus- 
tained majesty of epic poetry. It has been 
adopted by the Germans, who have given to it 
something of an elegiac turn ; and, of late, by 
English poets, of whom the most distinguished 
is Lord Byron, who employed it in his Beppo 
and Bon Juan , works belonging to a mixed 
cast of poetry, between the serious and the 
burlesque. 

Otter (Ger. ; Norse ottr). A quadruped 
adapted to amphibious habits by its short, 
strong, flexible, palmated feet, which serve as 
oars to propel it through the water, and by its 
long ana strong tail, which acts aB a powerful 
rudder, and enables the animal to change its 
course with great ease and rapidity. The 
teeth, which consist, in each jaw, of six pointed 
incisors, two strong and sharp canines, and 
ten trenchant and cuspidated molars, determine 
the piscivorous diet and predatory habits of 
the species. The otter used to be met with in 
most of the British rivers and lakes ; but the 
increase of population, and the unintermitting 
hostility which its destruction of the valuable 
fish in its native Btreams has called down 
upon it, have greatly thinned its numbers, and 
have exterminated it from many of the locali- 
ties where it was formerly common ; so that the 
otter, as a captive in our menageries, is now 
regarded with almost the same interest which 
an exotic species usually excites. 

The otter selects for its retreat some con- 
venient excavation, concealed by the overhang- 
ing roots of the trees which grow from the 
banks of rivers, or by some other natural screen. 
The female goes with young nine weeks, and 
produces from three to five cubs in March or 
April. The usual weight of a full-grown male 
is from twenty to twenty-four pounds. The 
fur of the otter is remarkably fine and close. 
It consists of two kinds of hair; the longer 
and stiffer shining hairs, which are greyish at 
the base and of a rich brown at the pointy con- 
cealing an extremely fine and soft fur of a 
whitish grey colour, brown at the tip. The 
hair and fur of the under part of the body, the 
cheeks, and the inner parts of the legs, are of a 
brownish grey throughout. 

The otter is hunt Si in many parts of Eng- 
land, and especially in Wales, with dogs trained 
for this kind of sport. 

The few species of otter which bare been 
recognised in distant parts of the world do not 
greatly differ from the I Ait r a vulgaris of Europe. 
The sea-otter is an animal of larger size, and 
presents such modifications of its palmated feet, 
and of its teeth, as to form the type of a dis- 
tinct subgenus (Enhydra), which connects the 
otter with the seal. 

Ottoman. The name of the youngest 
branch of the great Turkish family. The 
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Ottoman Turks receive their name from Oth- 
man, a chieftain who ruled his tribe from a.d. 
1299 to 1326, and the epithet has been given 
generally to the empire founded by his de- 
scendants. (Gibbon’s Roman Empire, ch. lxiv.) 

The name is also applied to a peculiar kina 
of soft much in use in Turkey, and which has 
been imitated both here and on the Continent 

Ottrolite. A hydrated silicate of alumina, 
and of the protoxides of iron and manganese, 
which occurs in small shining scales dissemi- 
nated through clay-slate, at Ottrez in Belgium. 
It has also been found on Snowdon, and in the 
Isle of Man. 

Oudenodou (a word coined from Gr. ouUv , 
none , and Abobs, tooth). A genus of Cryptodont 
Reptilia in which the upper jaw developed a 
thick, smoothly rounded, vertical ridge, pro- 
jecting from the maxillary, in the position of 
the alveolus of the tusk in Ptychognathus and 
Dicynodon. This ridge is solid, and does not 
contain the smallest vestige of a germ of a 
tooth answering to the tusk in Dicynodonts. 
The rest of the alveolar border of both upper 
and lower jaws is toothless, as in the Dicyno- 
dont reptiles, and probably supported, as in the 
turtles, a horny beak to subserve the masti- 
catory processes, 

OulstitU. A group of small South 
American monkeys, classified under the names 
Ha-pde or Jacckus , comprising the marmosets 
ana other allied forms. The term ouietiti is 
usually given to them by French writers ; they 
have been separated by Geoffroy St. Hilaire 
from the other monkeys under the title of 
Arctopitheci. 

Ounce (Lat. uncia). A denomination of 
weight. In troy weight the ounce is the 
twelfth part of the pound, and weighs 480 
grains. In avoirdupois weight the ounce is the 
sixteenth part of the pound, and equal to 437 j 
grains troy. [Weight.] 

Ounce. In Zoology, a species of leopardine 
Felis, distinguished by black spots on a grey 
ground. It is found in Arabia and Persia. 

Ousmnogrupky (Gr. oitpavAs , heaven , and 
y pd<pu, I describe). A term frequently used 
to signify a description of the heavens and the 
heavenly bodies. 

Ourari. A poison used by the natives of 
Guayana to poison their arrows. It is called 
also Wourau or Urari poison, aud has for its 
basis the juice of Strychnos tori f era. 

Ourology or Ouroacopjr (Gr. oZpov, urine). 
The judgment of diseases from an examination 
of the urine. 

Ouster (Nor. Fr. originally from Lat. 
ultra, beyond). In Law, dispossession, by the 
act of a wrongdoer, of land or hereditaments. 
Forcible entry and ouster implies dispossession 
by violence, against which a summary remedy 
is given by some statutes. 

Outcrop* The Geological name for the 
intersection of the plane of any bed or stratum 
with the surface of the earth at any place. . The 
various stratified rocks being almost without 
exception inclined at an angle more or less 
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considerable to the hqrizon, they must cut it at 
some line. This may either form a kind of 
cliff if the bed is hard, or may be a depres- 
sion and covered by vegetable soil if soft and 
decomposable. In the latter case it can only 
be detected by removing the surface, unless 
indeed a change in the soil itself is effected 
by the change in the underlying rock. 

OutfUl. In Engineering, the point of dis- 
charge of waters collected by a system of drain- 
age or sewerage. 

Outlawry. In Law, an exclusion from the 
roteOtion of the law, so that an outlaw cannot 
ring actions, &c., and his property is forfeited 
| to the crown, although with respect to real 
property the forfeiture does not in some cases 
extend beyond his own life. An outlaw is, 
however, still entitled to the protection of the 
criminal law. Outlawry may be inflicted as a 
punishment (in criminal cases) for non-appear- 
ance to an indictment, or (in civil cases) for 
absconding after judgment, leaving the judg- 
ment debt unpaid. Certain proclamations are 
required previously to an outlawry, to insure 
that the party has notice of the process. 

Outlier. The name given to a portion of 
stratified rock remaining in its place in an 
isolated position after the part of the rock that 
once connected it with the main deposit hAs 
been removed by denudation. An outlier is 
thus in advance of the general crop of the 
stratum to which it belongs. 

Outline. In the Fine Arts. [Contour.] 

Outpost. In a Military sense, a body of 
men posted beyond the mam guard ; so called 
as bemg without the bounds or limits of the 
camp. 

Outr6 (Fr.). In the Fine Arts, anything 
exaggerated or overstrained. 

Outremer (Fr. ultra-marine). A name by 
which the finer pulverised portions of lapis 
lazuli used by painters are known in France. 

Outrigger. The Sea term for any pro- 
jecting spar or piece of timber for extending 
ropes, sails, or oars, so as to give them a greater 
base or leverage. 

Outline Bearings. This term is ap- 
plied to the bearings of an engine with on 
external support on a part of the framework 
of the engine itself ; thus, the shaft of a paddle- 
wheel is said to have outside bearings when it 
is carried on supports resting upon the spring 
beam. 

Outsides. In Printing, the two eutside 
quires of a ream of paper, formerly consisting 
of never more than twenty sheets, all of which 
were either* damaged or torn. They were also 
called caesie quires or cording quires. Paper 
is now sent from the paper maker to the 
printer without outside quires ; this is called 
perfect paper, the ream consisting of 616 sheets. 
[Paper.] 

Outworks. In Fortification, all works 
between the enceinte and the glacis. 

Ouv&rovlte. [Uwarowitb.] 

Ouvlrandra (Polynesian ouvi, yam ; rano, 
water). An interesting genus of aquatic plants, 
3 C 
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the most remarkable apexes of which, found in 
the hot stream# of Madagascar, is known popu- 
larly as the, Lattice-leaf or Lace-leaf in conse- 
quence of the open network of veins of which 
the leaf consists. These leaves, which are sub- 
merged, and 'grow on long stalks, appear to 
consist merely of a skeleton of nerves, the 
longitudinal nerves being connected by nume- 
rous short cross nerves. The flower-stalks 
support a forked spike of simple sessile white 
flowera. The fleshy farinaceous roots are an 
article of food in Madagascar. A few other 
species from Senegambia and India are referred 
to the genus. 

OuMlt Water. A small English bird, 
also termed Dipper; the Oinolus aquations of 
authors. The names given to it in all the Euro- 
pean languages indicate its habit, although a 
Passerine bird, of diving through shallow water, 
and rising again at a considerable distance. 
Its flight is straight, low, and rapid, and it 
closely resembles the kingfisher in many of its 
habits. Many other allied species are known, 
inhabiting many parts of the Old World. 

The name belongs to that large family of 
words which embraces the several modifications 
of the roots ac, asc, as shown in the Latin 
Aqua, in Axius, and the Celtic and Teutonic 
Esk, Usk y Ax, Exe (Isea), Oxenford (Isis), 
Ouze, the verb ooze, &c. 

Oval (Lat. ovum, an egg). The general 
and popular name for any plane closed curve 
resembling the transverse section of an egg. 
The ellipse is the most familiar example. 
There are, however, ovals of higher order, the 
most important of which are the ovals of 
Descartes and Cassini. [Cartesian Ovals ; 
Cassinian Ovals.] The oval known as the 
carpenter's oval consists of four circular arcs 
taken from two unequal circles and placed sym- 
metrically so that the opposite arcs are equal, 
and adjacent ones meet* but do not cut each 
other. 

Ovalbomen. The albumen or white of 
egg ; a term adopted in order to distinguish it 
from the albumen of the serum of the blood, 
which may be called set albumen . 

O varies. In Anatomy, the two organs 

which contain the female ova. 

Ovary (Lat. ovum, an egg). In Plants, a 
hollow case, enclosing the ovules or young seeds. 
It may contain one or more cells, and ultimately 
becomes the fruit. It is always situated in the 
centre of the flower, and, together with the 
style and stigma, constitutes the female system 
of the vegetable kingdom. When it is united 
to, or apparently sunk within tho calyx, it is 
called inferior ; when separate from it, it is 
termed superior . 

Ovation (Lat. ovatio). An inferior kind of 
triumph, granted to Homan military leaders. 
The name is derived from ovis, a sheep , the 
animal sacrificed on such occasions instead of 
bullocks. The first ovation is said to have 
been celebrated by P. Postumius Tubertus 
(a.o. 503% some years after the expulsion of 
the kings. Ovations wero granted for various 
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reasons, as when the success was not brilliant 
enough to justify a triumph ; or when the war 
was not completely ended by it, as in the case 
of jtfarcellufl (Livy xxvi. 21) ; or if the enemy 
were not honourable, as in the servile war with 
Spartacus, &c. 

Overhang. In Architecture. [Batter.] 

Overhung V addle-wheels. Wheels are 
so called, when the shaft, upon which the paddle- 
wheels are keyed, does not run through to a 
bearing on the Bpring beam, but is supported 
by a bracket from the ship's side. 

Overlap or Bozins. In Shipbuilding, 
the tumed-up fore-end of the keel, so made to 
obtain a firmer bite on the stem. 

Overrun. In Printing, when matter is 
struck out, and it becomes necessary to re- 
arrange the paragraph or pages so altered, the 
part is Baid to be overrun. 

Overseers of tho Boor, Officers an- 
nually appointed in every parish by two justices, 
under the statute of 43 Elizabeth. Their num- 
ber, by that statute, is four, three, or two, for 
each parish, in addition to the churchwardens, 
who are overseers ex officio. By subsequent 
statutes, any place maintaining its own poor, 
whether a parish or not, has overseers, ana the 
appointment of collectors and assistant over- 
seers has been authorised. [Poor Laws.] 

Overshot Wheel. In Mechanics, a water- 
wheel to which the water is conveyed over the 
top of the wheel and applied above the axle. 
In thiB case the water acts merely by its weight, 
and not by the impulse of the stream. 

Overstory. In Architecture, the same as 
Clerestory. 

Overt Act (Fr. ouvert, open). In Law, an 
open or manifest act from which criminality is 
implied. No indictment for high treason is 
good unless some overt act is alleged m it. 

Overture. In Music, an instrumental 
piece, intended to open or commence an ex- 
tensive musical work, as an opera or an oratorio. 

The word overture also signifies a proposal ; 
in which sense it is always used in the Presby- 
terian church to denote the resolutions pro- 
posed by presbyteries and synods, and aner- 
wards laid before the General Assembly, either 
for its sanction or rejection. 

Oviduct (Lat. ovum, an egg ; duco, I 
conduct). The tube which conducts the ovum 
from the ovary either to the uterus or to 
an external outlet. In Mammals this part is 
termed the Fallopian tube, from the circum- 
stance of its haring been first described by 
Fallopius about the year 1560 in the human 
subject, in which this tube or canal passes from 
each side of the fundus of the uterus to the 
ovarium. [Fallopian Tube.] 

Ovlferous and Ovftferous. In Zoology, 
certain receptacles, in which the eggs are 
received after having been excluded from the 
ordinary formative organs of the ovum, are so 
called, as the long pouches appended to the 
hinder part of the body in many of the 
Entomostracous and Parasitic Crustaceans. 
The ciliated plates (beneath the tail of tho 
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higher Crustaceans, as the crab and lobster) pedes oviQi pecoris seounda ratio esi ; gum prism 
to which the eggs are attached after having sit si ad utuitatis magnitudinem rtferas. Ham 
quitted the oviducts, are also called ovigerous. id prcscipue contra frigoris violenUam protegit. 
Oviparous (Lat. ovum; pario, I produce), corporibusque nostris Uberalioraprmbet vdamma ; 
The mode of generation by the exclusion of the et etiam degantium mensas jwmndis et numer* 
germ in the form and condition of an egg, the osis dapttms exomat' (De Re Rustics, lib. viL 
development of which takes place out of the cap. ii.) And, in addition to what Mr. Pennant 
body either with or without incubation. Fishes, has so forcibly stated, sheep are particularly 
reptiles, and birds are called Oviparous Verte- deserving the attention of the agriculturist, 
bratea, although some of both the former classes both from the influence of improvements on the 
hatch the egg within the body and bring forth breed, and from their generally affording larger 
their young alive, as the viper and dog-fish. profits than can be obtained from the rearing 
Ovipositor (Lat. ovum, and pono, 1 place), and feeding of cattle.' (Statistics of the Brit . 
In Entomology, the instrument by which an Empire , voL i. p. 492.) 

insect conducts its eggs to their appropriate The principal varieties of the English sheep 
nidus, and often bores a way to it ; the same are the large Lincolnshire, the, Dorset breed, 
instrument is, in some genera, used as a weapon the Southdown, and the Cheviot, 
of offence, when it is called the aculeus. The Lincolnshire sheep are of a huge size, 

Ovfts (Lat. a sheep, Gr. fits). The name big-boned, and afford a great quantity of wool, 
by which Linnaeus and Cuvier distinguish the owing to the rich marshes on which they feed ; 
sheep as a genus from the goats and antelopes, but their flesh is coarser, leaner, and less finely 
The character assigned by Cuvier to the genus flavoured than that of the smaller breeds. 

Ovis is as follows: 4 Horns directed back- The Dorset sheep are mostly white-faced; 
wards, and then inclining spirally more or less their horns are finely curved, their fleece dear 
forwards ; the profile tor chanfrein more or less and white ; but many of them are without wool 
convex, and no beard; ’ to this may be added upon their bellies ; their legs are long and small, 
an interdigital sebaceous sac on the tore part of and their general form handsome and' well- 
each foot. The Mouflons or Musmons of Africa proportioned. This breed is prolific, and is 
and Sardinia, from which it is generally be- principally esteemed for producing lambs at an 
lieved that our domestic races of sheep are de- earlier period than other varieties. The foreign 
rived, form the species Ovis ammon of Linnaeus, breeds of sheep are exceedingly numerous ; but 
and Ovis musimon of Schreber. The coat of accurate information respecting their zoological 
these wild sheep consists' of coarse, stiff, long, and agricultural characters is not yet afforded 
and nearly straight hairs ; but they possess the to us. 

same character, that of an imbricated surface, OviiM (Lat. ovum, an egg, and saccus, Or. 
which gives to the shorter and finer wool of trducKos, a sack). The cavity m the ovary which 
the domestic races the felting property on immediately contains the ovum. In Mammals 
which its peculiar Utility depends. [Haib.] it forms, after the ovum is expelled, the corpus 
Of the domestic animals belonging to Great luteum. 

“Britain, sheep are, with the exception perhaps Owolo (ItalA In Architecture, a mould- 
of horses and cattle, by far the moBt important, ing whose profile is the quadrant of a circle. 
They can be reared in situations and upon soils In Grecian architecture there is a deviation 
where other animals would not live. They from this precise form ; it is most apparent at 
afford a large supply of food, and one of the the upper portion, where it resembles the form 
principal materials of clothing. Wool has long of an egg, whence this moulding derives its 
been a staple commodity of this country, and name. In fact, the Grecian ovolo is a portion 
its manufacture employs an immense number of a cycloid. 

of people. 1 The skin, dressed, forms different Ovovlviparooa (Lat. ovum, an egg ; virus, 
parts of our apparel : and is used for covers of alive ; and pario, I produce ). The mode of 
books. The entrails, properly prepared and generation by the exclusion of a living lotus 
twisted, serve for strings for various musical more or less extricated from the egg-coverings, 
instruments. The bones, calcined (like other which has been developed within the body of 
bones in general), form materials for tests for the parent without any vascular or placental 
the refiner. The milk is thicker than that of adhesions between the ovum and the womb, 
cows, and consequently yields a greater quantity The marsupial animals among the Mammalia, 
of butter and cheese ; and, in some places, is so the viper and salamander among reptiles, tho 
rich that it will net produce the cheese without blenny and dog-fish among fishes, the Rdudina 
a mixture of water to make it part from the vivipara and many bivalves JUtyong Molluscs, 
whey. The dung is a remarkably rich manure ; the scorpion and flesh-fly among insects, the 
insomuch that the foldiug of sheep is become earth-worm, and many or the intestinal worms, 
too useful a branch of husbandry for the far- are examples of ovovi viperous animals, 
mer to neglect. To conclude, whether we Ovule (Lat. ovulura). In Botany, the young 
consider the advantages that result from this or immature seed of a plant, 
animal to individuals in particular, or to these Owuluui, The name of a genus of Pectini- 
kingdoms in general, we may, with Columella, branchiate Gastropods, characterised by haring 
consider this, in one sense, as the first of the a shell of an oval form, and with a long ana 
domestic quadrupeds. “ Pott in (fores quadru - narrow Aperture, without furrows or teeth, on 
755 3 c 2 
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ths tide of the columella ; the spire is con- 
cealed, and the two extremities of the aperture 
are equally prolonged into a canaL 
This diminutive is also applied to the ovum 
of the Mammalia on account of its relatively 
minute site : it is, however, a true ovum, having 
all the essential parts, as the germinal spot, 
germinal membrane, vitellus, vitelline mem- 
brane, and chorion. . [Ovum.] 

Ovum (Let. ; Gr. wv, an egg). In Anatomy, 
the body formed by the female in which, after 
impregnation, the developement of the foetus 
takes place. It is generally formed in a definite 
part, called the ovarium ; but iu some of the 
simplest animals, as the Polypes, the common 
cellular parenchyme of the body seems to hare 
the unlimited faculty of producing the ora. 
The essential and apparently first-formed part 
of an ovum is a minute pellucid cell. Galled the 
germinal vesicle, which is characterised by an 
opaque speck or nucleus, called the germinal 
spot. The vesicle is immediately surrounded 
by a stratum of granules or nucleated cells, 
which form the germinal disc. These parts 
float in a greater or less quantity of fluid and 
granules, called the yolk, which is generally 
of so fhe well-marked colour, as yellow, green, 
violet, red, through the presence of a minutely 
diffused oil. The yolk is enclosed in a thin, 
delicate, structureless coat, called the vitilline 
membrane , and this is finally surrounded by an 
outer tunic called the chorion. Between the 
chorion and vitelline membrane there is com- 
monly a greater or less quantity of albumen. 
In the birds, this fluid, which is called the 
'white, and the yolk, is in great quantity ; the 
chorion is laminated, and the outer layer is 
combined with earthy salts to give due firm- 
ness, and preserve the shape of the egg while 
subject to the weight of the parent during incu- 
bation. Two twisted strings of firm albumen, 
called chalazts, are continued from each end of 
the yolk, a little below the poles, and serve to 
steady and keep uppermost the cicatricula or 
tread, formed by the impregnated germinal 
vesicle and disc. A space intercepted between 
two of the layers of the chorion, or membrana 
putaminis , at the great end of the egg, contains 
a small quantity of pas, containing more oxygen 
than atmospheric air : this space is called the 
vesica aOrea. [Egg.] 

OyuM. In Architecture. [Ovolo.] 
Owealts. A silicate of iron and lime re- 
sembling Thuringite or Lievrite, named after 
Dr. Owen, an American geologist 

Owonltos. In Political Philosophy, a name 
sometimes given to the kind of sect established 
by Robert Owen of Lanark, who held the prin- 
ciple df community of property. [Socialism.] 
OwL Among the ancients generally the owl 
was considered as an omen of misfortune or 
death. Af, however, according to Philostratus, 
the Egyptians represented Athena (Minerva) 
under the form of an owl, the Athenians looked 
upon the appearance of this bird as a favourable 
omen. The owl was the ordinurv device of the 
Athenian coinage. The form kowlet at once 
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connects the word with the Greek AXoXtifcir, 
Lat. ululare, Ger. heulen, &c. [Noctubvals; 
Stbel] 

OwUnf. In Law, the offence of transport- 
ing wool or sheep out of the kingdom. This 
was formerly criminal, both at common law 
and under several statutes which were all 
repealed by 6 Geo. IV. c. 47. 

Ox (Ger. ochs, Lat. vacca, Sansc. uksha, 
the root being probably found in Lat. veho, 
to carry). Synonymous with the generic name 
Bos; in a more restricted sense the word signi- 
fies the castrated male of the domestic variety. 

Ox-eye. The vulgar name for Chrys- 
anthemum Leucan themum, and for the genus 
Buphthalmum. 

Oxacalolte. Native oxalate of lime. 
[Whewbllitb.] 

Oxalamiqe. [Oxamibb.] 

Oxalates. Salts of the oxalic acid. 

Oxalic Add. fC 4 0 6 ,2H0.) This acid was 
discovered by Scheele in 1776: itis found in some 
fruits, in the juice of wood-sorrel {Oxalis acito- 
sclla ) and of common sorrel ( Rumex acetosa), 
in the varieties of rhiibarb, especially the 
Rheum rhaponticum , or pie-plant, and in several 
other plants. Certain lichens growing upon cal- 
careous rocks contain half their weight of oxa- 
late of lime. It occasionally occurs in urine, as 
oxalate of lime. The commercial demands for 
oxalic acid are supplied from artificial sources. 
When one part of sugar is mixed with four of 
nitric acid and two of water, nitric oxide and 
carbonic acid are evolved; after distilling off 
the excess of nitric acid, and pouring the re- 
sidue into a shallow vessel, crystals of oxalic 
acid are deposited, and on further evaporation 
of the mother liquor a second crop is obtained. 
Oxalic acid is now, however, chiefly manufac- 
tured from sawdust. It is thus produced at a 
cheaper rate. When woody fibre is heated to 
a moderate temperature with caustic potash, 
the products are ulmic acid and hydrogen. At 
a higher degree of heat, oxalic acid replaces 
the ulmic ; and at a still higher degree, carbonic 
acid and hydrogen result. The principle of 
this new manufacture, therefore, is to heat the 
woody fibre with alkali, to a degree sufficient 
to produce oxalic, and neither ulmic nor car- 
bonic acid. The sawdust is mixed with a solu- 
tion of two equivalents of hydrate of soda and 
one of hydrate of potash, having a specific 
gravity of 135. Soda alone is found not to 
answer the purpose. The mixture is heated to 
about 400° in shallow cast-iron pans for some 
hours, care being taken to avoid charring. The 
heat is then cautiously raised, and the result is 
a residue containing a large quantity of the 
mixed oxalates of potash and soda. A solution 
of carbonate of soda passed through the mixed 
oxalates on a filter, transforms the oxalate of 
potash to oxalate of soda, the carbonate of 
potash passing through the filter. The oxalate 
of sorla is converted by lime to oxalate of lime, 
and this compound is decomposed by an equi- 
valent of sulphuric acid. Oxalic acid remains 
in the liquid, and after two or three crystal- 
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lisatSons is obtained in a pure state in large 
crystals. Two pounds of sawdust thus yield 
onepound of oxalic add. 

The ordinary crystals of oxalic acid contain 
four atoms of water of crystallisation. They 
are intensely sour, and dissolve in about ten ' 
parts of water at 60°, their solubility increasing 
rapidly with increase of temperature ; at 212 s 
they 'fuse in their water of crystallisation : at a 
temperature of 100°, they gradually fall into 
powder, and lose about a third of their weight : | 
after having been thus deprived of four atoms 1 
of water, they sublime, when heated to about 
320° ; and the sublimate contains two atoms of 
water. When the ordinary crystals are rapidly 
heated to about 360°, water, carbonic acid, 
carbonic oxide, and formic acid are the results. 
Unlike most other vegetable acids, oxalic acid 
is a powerful irritant poison, and the resem- 
blance of its crystals to those of Epsom salt 
has | given rise to many fatal accidents. The 
antidotes are chalk or magnesia. The intensity 
of the acidity of oxalic acid iB such, that one 
part in 200,000 of water reddens litmus. 

The insolubility of oxalate of lime renders ox- 
alic acid or oxalate of ammonia a valuable test 
of the presence of lime and its soluble salts. It 
produces a white cloud in water, holding traces 
of carbonate or sulphate of lime in solution. 

OxalldseeSB (Oxalis, one of the genera). 
A natural order of Exogens belonging to the 
Gefanial alliance, in which they are distin- 
guished by theit- symmetrical flowers with dis- 
tinct styles, by their carpels being longer fhan 
the torus, and by the abundant albumen of 
their seeds. They comprise herbs, shrubs, 
and trees, and are found in all the hotter and 
temperate pa ts of the world. Besides Oxjllib 
the most important genus is Averrhoa, which 
contains the omits called Blimbing and Caram- 
bola. Oxalidaceous plants are in general marked 
by their aridity, which is owing to the presence 
of oxalic acid. 

Oxalis (Or. sharp or sour). A large 
genus of plants consisting chiefly of herbs, 
many of them bulbous, found abundantly in 
tropical America and in South Africa, as well 
as scattered in other parts pf the world ; one 
or two species occur m Britain. They are 
typical of the OxaUdaeem , and comprise some 
species of considerable beauty, though few are 
of much use. The common native species, O. 
acetosella, or Wood-sorrel, has a pleasant acid 
taste. O. crenata yields tubers something like 
small potatoes, but too insipid and unpro- 
ductive to be of much consequence ; while O. 
Devpd yields fleshy fusiform roots, which are 
edible and of good flavour. 

OxaUte. Native oxalate of iron. It is of a 
yellow colour, and is found at Kolosuruk in 
Bohemia; in Hesse, and at Cape Ipperw&sh in 
Upper Canada. 

Oxalurio Acid. (C«H 9 N t 0 7 ,H0.) Dumb- 
bell shaped crystals of this body are sometimes 
found in urinary deposits. As an ammonia salt, 
it is formed on nesting parabanate of ammonia, 
a derivative of uric arid. 
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Oxalyl. (0,0..) A name formerly applied 
to the hypothetical radical of oxalic arid. 


One of the products of 
the destructive distillation of binoxalnte of 
ammonia. Its composition is represented by 
the formula C 4 N II, 0 5 , HO. 

Oxninlde. A white substance produced 
during the destructive distillation of oxalate of 
ammonia: hence its name, compounded of oxalis 
and ammonia. It is a compound of nitrogen, 
hydrogen, oxygen, and carbon, in such propor- 
tions as to form oxalate of ammonia by the ad- 
dition of four atoms of water. (Dumas, Tkeorie 
des Amides , Chim. App. aux Arts , v. 84.) 

Oxgmxag. In English Antiquities, a word 
used to signify as much land as a single ox 
could ear or plough in a season. The oxgang 
was contracted or expanded according to the 
quality of the land ; forty acres constituting the 
maximum and six the minimum of the measure. 

Oxbaverlte. A translucent pale-green 
variety of Apophyllite, found on the calcified 
wood of Oxhaver springs in Iceland. 

Oxide (Gt. i£us). Compounds containing 
oxygen, but which are not acid, have been 
termed oxides . The metallic oxides are a 
most important class of bodies. To designate 
the different oxides of one element, we gene- 
rally use the first syllable of the Greek ordinal 
numerals, designating the first, second, third, 
&c. oxides by the terms protoxide , deutoxide , 
tritoxide , &c. ; and when the element is satu- 
rated with oxygen (still not acid), it is termed 
a peroxide . Compounds of elements with one 
atom and a half oxygen, or of two of the ele- 
ment and three oxygen, are generally distin- 
guished by the term sesqui oxides. 

Oxlip The common name for Primula da- 
ft or ; applied also very frequently to umbellate- 
flowered varieties of the common Primrose. 

Oxyeoccu* (Gr. dtfs, and « :6kkos, a berry). 
The genus to which the Cranberry belongs. 
The common Cranberry, O.palustris , is a native 
plant, of shrubby habit, found in bogs, and pro- 
ducing roundish crimson acid berries, which 
are esteemed by many persons in tarts and 
preserves. It is stated that before the bogs of 
Lincolnshire were drained, the Cranberry was 
sold in Norwich by cartloads. Large quanti- 
ties are now imported from Bussia. The 
American Cranberry, O. macrocarpus, bears 
larger berries, but they ore not so highly 
esteemed as the common sort 

Oxygen (Gr. iff, and yryrdttr, to generate ). 
This important element was discovered, in 1774, 
by Dr. Priestley, who obtained it by heating 
red oxide of mercury, and called it dephlogis- 
ticated air . It was termed empyreal air by 
Scheele, and vital air by Condorcet. The name 
vxygen was riven to it by Lavoisier, from its 
tendency to form add compounds. It is more 
abundantly diffused throughout nature than 
any of the other elementary bodies ; it forms 
eight-ninths of the weight of water, one-fifth of 
the weight of the atmosphere, and is present 
(often to the amount of from forty to fifty per 
cent) in nearly all the mineral bodies of which 
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the crust of the globe is composed. Oxygen if a 
constituent of a large class of adds, of all the 
alkalies, excepting ammon ia, and of the alkaline 
earths ; and it enters largely into the composition 
of numerous organic substances belonging to 
the animal and vegetable kingdoms. 

Oxygen gas may be procured by heating, in a 
retort, a mixture of one part of peroxide of 
manganese, and eight or ten parts of chlorate 
of potash. The oxygen is derived from the 
decomposition of the chlorate, which is con- 
verted into chloride of potassium (XO, CIO. 
— KC1 + O fl ). It may be collected in the usual 
way over water or mercury. If it contains 
traces of chlorine, these may be separated by 
passing the gas through a wash bottle con- 
taining a weak solution of potash. One hundred 
grains of the chlorate, .will yield thirty-eight 
grains, * about 113 cubic inches of oxygen: or 
one ounce will yield nearly two gallons of the 
gas. This is in the proportion of about twenty- 
eight gallons of gas to one pound of the salt. 

Oxygen is obtained on the large scale by 
heating to full redness in a wrought-iron bottle 
the black oxide of manganese, reduced to a 
coarse powder. This oxide at a full red heat 
parts with one-third of its oxygen : three pounds 
will yield nearly a cubic foot of oxygen. 

Among other processes for procuring oxygen, 
two deserve mention. 1. The first depends on 
the production and decomposition of the per- 
oxide of barium, which is procured by passing 
a current of air over baryta heated to low red- 
ness in a porcelain tube. When the peroxi- 
dation is completed, the current of air is cut 
off, and the tube heated to full redness ; at this 
higher temperature the peroxide returns to 
the state of protoxide, or baryta ; the excess 
of oxygen is evolved. This oxygen may be 
collected, and the baryta being again peroxi- 
dised, yields a fresh supply. According to 
Boussingault, a pound of baryta will thus 
yield about nine gallons of oxygen gas. This 
is the only method at present known by which 
oxygen in the gaseous state can be readily 
procured from the atmosphere. 2. Oxygen has 
been obtained by causing the vapour ofl>oiling 
sulphuric acid to pass through a porcelain tube 
containing fragments of pumice, and heated to 
full redness: the products are oxygen, aqueous 
vapour, and sulphurous add. The sulphurous 
acid is removed by a weak solution of soda, 
through which the gaseous products are passed. 

The following are the leading characters of 
oxygen gas. It is insipid, colourless, inodorous, 
and permanently elastic. Its specific gravity, 
coiqpared with air, is as 11 to 10 ; to hydrogen, 
as 16 to 1. 100 cubic indies weigh 34*21 grains. 
Its refractive power, in regard to light, is less 
than that of any of the gases : compared in thiw 
respect with atmospheric air, it is as 0*830 to 
1 *000. According to Tyndall, it has, in reference 
to heat, a lower absorbing and radiating power 
than other gases. Faraday has shown that it is 
the most majpeticof all gases, its magnetic force 
compared with that of the atmosphere being as 
17*5 to 3*4, so that it occupies, among gases, 
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the place which iron holds among metals, and, 
as with iron, its magnetic tern is destroyed by 
a high temperature ; but returns on cooling. 
The magnetic properties of t he atmosphere are 
almost exclusively due to the oxyge n contained 
in it, and Faraday has suggested that the # 
diurnal variations of the needle may be ' 
referable to the increase or decrease of the 
magnetic fence in the oxygen of the atmosphere 
as the result of solar heat. [Mimrnmc.] 
Oxygen is evolved by eleotrolytie action at the 
positive electrode or anode, and occupies a Ugh 
position amongelectro-negatzve bodies or anSons. 

Oxygen is dissolved by water, but only in 
small proportion. At 60®, 100 eubie inches of 
water dissolve 8 cubic indies of the gas ; and 
at 82°, about 4 cubic inches. All teneetrial 
waters hold it dissolved, and in this condition 
it is fitted for the respiration of fish; the 
blood of these animals, in calculating through 
the gills, being atated by the oxygen dissolved 
in the water. Oxygen is a neutral gae: it 
does not alter the colour of blue or red 
litmus. It is an eminent supporter of combus- 
tion, and everything burns m it much more 
vigorously than in common air. Many of its 
compounds are arid, many alkaline, and many 
neutral. To the latter toe term oxide is dis- 
tinctively applied ; and where a base unites witn 
more than one atomic equivalent of oxygen, 
the respective compounds are conveniently 
distinguished by a Latin or Greek numeral 
prefix — thus we have protoxides, deutaxides 
or binoxidea, tritaxides or teroxides, inditing 
combinations of one atom of barn with one* two, 
and three atoms of oxygen. The highest oxide 
is frequently termed the peroxide ; and when 
an intermediate proportion of combined oxygen 
is to be expressed, as where two atoms of an 
element are united to three of oxygen, the term 
sesquioxide is used. In the acid compounds, 
the different proportions of oxygen are gene- 
rally announced by the terminations our and ia 
applied to the basic body ; thus we have sul- 
phurous and phosphorous, and sulphuric and 
phosphoric arias ; and in some cases the oxides 
are similarly distinguished, as when we speak 
of nitrons and nitric oxide. When two atoms 
of a base are united to one atom of oxygen, the 
combination is distinguished as a suboxide or 
dioxide / two atoms of copper and one of oxy- 
gen form the suboxide or dioxide of copper, Ac. 

The atomic equivalent, or combining weight 
of oxygen, is usually taken as -8, in reference 
to hydrogen aa-1; and if the volume-equi- 
valent of hydrogen be also assumed as - 1, then 
the volume-equivalent of oxygen will be* 0*6, 
inasmuch as water is composed of 1 volume 
of hydrogen, and } a volume of oxygen, nr by 
weight, as I to 8 ; the equivalent or atomic 
weight of water thus becomes *8. But by 
those who adopt Gerhaxdt’s notation, this 
equivalent of oxygen is doubled.. [Notxtioh, 
CxnoGii.] 

applied to the binoaride of hydrogen, but norwre^ 
stneted to the solution of oxygen gas in water' 



OXYHYDROGES BLOWPIPE OZARKITE 

Osjhydroreo Blowpipe. When a mix- of two irregular laraellated valves, of which tho 
ture of one volume of oxygen and two of hy- convex or under one adheres to rocks, piles, or 
drogen is burnt whilst issuing from a small the shell of another individual. The animal 
aperture, it produces intense heat; and instru- is unprovided with either a byssus or a foot; 
ments under the above name have been con- it is the best flavoured of its class, and has, 
trived for the combustion of these gases so as consequently, been always much esteemed, 
to avoid the risk of explosion. Vast beds of oysters are artificially formed, and 

Oxymel (Gr. and ni\i, honey). A attended to with great care, at the estuary of 

mixture of honey and vinegar. It is sometimes the Thames and many other localities, where 
made the vehicle of medicines, as oxymel of the temperature of the water is somewhat raised 
squills, &c. by a mixture of salt and fresh water, in which 

Oxymoron (Gr. 6fi Ifjmpov, pointedly foolish). they best thrive. Certain restrictions and re- 
in Rhetoric, a figure, the force of winch lies in gulations are enforced in reference to the sale 
the paradoxical epithet attached to the subject of oysters in the metropolis, in order to favour 
of the proposition, as insaniens sapientia (mad the multiplication and rearing of thiB valuable 
wisdom). bivalve. They are permitted to be sold from 

Oxymnriatio Add. This name was ori- August to May, the close months being May, 
ginally applied to chlorine, under the idea that June, and July. They cast their spat or spawn 
it consisted of muriatic acid and oxygen. The in May, when they are said to be sick ; but 
fallacy of that opinion was first demonstrated begin to recover in June and July, and in 
by Davy, who showed that, in all the apparent August they are perfectly well. Oysters differ 
cases of the evolution of oxygen from cnlorine, in quality, according to the different nature of 
its source was referable to the presence of water the soil or bed. The best British oysters are 
or of an oxide. Chlorine frequently possesses found at Purfleet ; the worst near Liverpool, 
a stronger attraction for metals than oxygen ; The nursing and feeding of oysters is almost 
so that, when metallic oxides are exposed to its exclusively carried on at Colchester and other 
action, the chlorine combines with the metal places in Essex. The oysters are brought from 
ttrform a chloride (formerly called a muriate ), the coast of Hampshire, Dorset, and other mari- 
and the oxygen is evolved. time counties, even as far as Scotland, and laid 

Oxyopia (Gr. d{v«v(a). Preternaturally on beds or layings in creeks along the shore, 
acute vision. where they grow, in two or three yean, to a 

Oxynri (Gr. 2>ivs, and obpd, a tail). The considerable size, and have their flavour im- 
name of a family of Pupivorous Hymenopte- proved. There are said to be about 200 vessels, 
rans, comprehending those which have a sort from 12 to 40 or 50 tons burden, immediately 
of tail, or terminal appendage, produced by an employed in dredging for oysters, having from 
external ovipositor or borer. A genus of in- 400 to 600 men and boys attached to them, 
testinal worms (Ccelelminthans) is also called The quantity of oysters bred and taken in Essex, 
Oxywrua . and consumed mostly in London, is supposed 

Oyer (Nor. Fr. oyer, Lat. audire, to hear), to amount to 14,000 or 16,000 bushels a year. 
In Law, when an action was brought on a bond (Supplement to Ency. Brit. art. * Fisheries/) 
or other specialty, the defendant previously to Oysters formed a great luxury among the 
pleading in bar might formerly crave oyer of Romans, and, as in France, were Berved at the 
the instrument on which the action was brought, commencement of a repast. The largest and 
i. e. to have it read to him ; whereupon it was best oysters of Italy were caught on the shores 
entered verbatim on the record. Other means of the Lucrine ; but the Roman markets also 
of compelling the production of documents received supplies from this country, the British 
having been established, oyer was abolished oysters being then, as now, in the highest esti- 
by the Common Law Procedure Act 1862. mation. 

Oyer and Terminer (Fr.). In Law, a Oyster Catcher or Sea-pie ( Mmantopus 
commission directed to the iudges, and others, ostraleyus). A small Grallatorial bird, allied 
by virtue of which they have power, as the to the plover, has been so named from its habit 
terms imply, to hear and determine all trea- of opening the shells of bivalve mollusca with 
sons, felonies, and misdemeanours committed its powerful bill. It makes no nest. It iB 
within a county. This is one of the four com- indigenous in the northern portion of the Old 
missions under which the assizes are held in World, from Ireland to Japan, 
the different counties, the others being the Oyster Oreen. A name given to Ulva 
commissions of the peace, of general gaol de- Lactuca , from the circumstance that its bright 
livery, and of nisi prims. green fronds grow frequently on the shell of 

Oyea (plnr. imperative of oyer). 1 Hear ye/ the oyster. 

The cry of ushers in Norman courts of justice, Oyster Vlant A popular name for the 
still used by public criers, &c. in England, native Steenhammaria maritime, the leaves of 
though metamorphosed into 1 0 yes/ which have a flavour resembling that of oysters. 

Oyster (Lat ostrea, Gr. hrrptor, an oyster). Oxaeaa (Gr. t&uva, from 6{W, / smell). 
This name is generally understood to signify An ulcer in the nose which discharges a fetid 
the species of Ostracean bivalve called Ostrea purulent matter, and is sometimes symptomatic 
edulie, which is one of a numerous genus, of caries of the bones. 

characterised by an inequivalve shell, composed Oicrkile. An amorphous or fibrous kind 
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OZOKERITE 

of Thomaonite, from the Ozark Mountains, 
Arkansas. 

Osoksrtte (Ghr. to smell , and xtipAt, 

wax). A mineral resin, resembling a resinous 
wax in consistence and translucence. It occurs 
in amorphous masses, sometimes fibrous or 
foliated, and is of a yellowish-brown colour by 
transmitted light, and dark leek-green by re- 
flected light. It has an agreeable aromatic 
odour, softens by the heat of the hand, and 
may be kneaded like wax. It is found in Urpeth 
Colliery, near Newcastle-on-Tyne, and at Uphall 
in Lanlith^owshire. At Slanik and Zietnsika, 
in Moldavia, it occurs in sufficient quantity to 
be used for economical purposes. 

Oaone (Or. When electric sparks 

are passed through air a peculiar odour is pro- 
duced, sometimes referred to the production of 
nitric acid, but which, since the researches of 
Schonbein, in 1840, is now generally ascribed 
to an allotropic modification of oxygen. In 
this countiy the subject attracted little notice, 
till Faraday, in a lecturo at the Royal Institu- 
tion in June 1851, gave an account of Schonbein’s 
researches, and of the results of his own obser- 
vations. Since that time much curious infor- 
mation has been obtained upon the subject. 
The term ozone has reference to its odour, 
which has been described as resembling that 
of chlorine in a very diluted state, or, more 
correctly perhaps, that of a stick of phosphorus 
fuming in the air. Something similar is often 
smelt in the atmosphere on a frosty morning ; 
and in these cases chemical tests indicate ozone , 
i.e. a peculiar condition of oxygen. This con- 
dition may be produced in various ways ; the 
simplest, perhaps, being to place in a bottle 
of air a stick of phosphorus freshly scraped. 
Sufficient distilled water should be poured into 
the bottle to partially cover the phosphorus; 
the vessel should then be closed and kept at a 
temperature between 60° and 70°. The phos- 
phorus is oxidised in the usual way ; and during 
this oxidation a portion of the oxygen passes 
to the state of ozone , and is diffused through' 
the air of the bottle. A test of its presence 
is a slip of paper moistened with a solution of 
starch and iodide of potassium. When ozone 
is formed, this paper, on immersion, acquires 
a blue colour, owing to the production of 
iodide of starch. In a warm room, this evi- 
dence of ozone is procured in ten or twelve 
minutes ; but the maximum quantity is found 
in six or eight hours. Only a small part of 
the oxygefi undergoes this change ; and if 
long kept, the ozone may be lost by combining 
with and oxidising the phosphorus. Ozone may 
be produced on a small scale by placing a bit 
of phosphorus with water in a watch-glass, and 
inverting over this another glass containing the 
test-paper. 

Ozone is also produced by passing the electric 
spark through oxygen, and it is formed in the 
electrolytic decomposition of water. 

In 1850, Schonbein found that ozone was a 
roduct of the slow combustion of ether. If a 
Ltle ether be poured into a bottle, and a clean 
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glass rod heated to about 500° introduced, 
vapours are given off, which cause the bluing 
of iodised paper; and the residuary ether 
acquires the property of bleaching the blue 
sulphate of indigo. 

Li whatever way ozone is produced, its 
properties are the same. It is insoluble in* 
water, alcohol, and ether. It is dissolved by 
a solution of an alkaline iodide, converting it 
into an iodate. It decomposes the protosalts of 
manganese, producing peroxide. Silver leaf, 
on which common oxygen has no action, is, 
when wetted and exposed to ozonised air, 
oxidised, and the ozone disappears. 

Organic substances are variously affected by 
it. It bleaches most vegetable colours, and 
seems in all cases to act as an oxidiser. It 
appears to be a powerful disinfectant. 

Ozone is in all cases destroyed by a high 
temperature, and when heated to about 500° 
reverts to the stute of ordinary oxygen. 

Sclibnbein has distinguished what he con- 
siders as a modified condition of ozone, by the 
term antozone (Philosophical Magazine 1858), 
which he suspects to be a constituent of 
certain peroxides; but further investigations 
are •required for the establishment of his 
hypothesis. It seems probable that antozone 
may be peroxide of hydrogen. 

Ozonometry. This term has been applied 
to the means of detecting the presence and pro- 
portion of ozone in the, atmosphere. For this 
purpose paper or linen, imbued with a mix- 
ture of iodide of potassium and starch, is 
principally used. It . may be prepared as 
follows : One part of pure iodide is dissolved 
in two hundred parts of distilled water; ten 
parts of starch, finely powdered, are mixed 
with the solution, and the liquid gently heated 
until thickened from the solution of the starch. 
White unsized or sized paper is soaked in the 
liquid, dried, and cut into slips which may be 
kept in a stoppered bottle. 

When intended for use, a slip of the paper 
is exposed to a free current of air in a spot 
sheltered as much as possible from rain, light, 
and foul effluvia, for a period varying from six 
to twenty-four hours. A box has been con- 
trived for thus testing the atmosphere by Mr. 
Lowe. (Proceedings of the Royal Society, vol. 
10, p. 531.) By exposure, the paper becomes 
brown, and when wetted acquires shades of 
colour varying from a pinkish white and iron 
grey to a blue. A chromatic scale has been 
contrived by Schonbein, with which the changes 
in the wetted paper may be compared. Fr5my 
recommends white blotting-paper, soaked in an 
alcoholic solution of guaiucum, and dried in the 
dark, as a test for ozone. By exposure to an 
ozonised atmosphere, this paper acquires a 
bright blue colour. Houzeau's test is a strip 
of litmus paper of a wine-red colour, of which 
one half has been soaked in a solution of iodide 
of potassium in water, in the proportion of one 
per cent. As a result, of exposure to ozonised 
air, the iodised portion becomes alkalin e, and 
the paper acquires a deep blue tint. The 
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other portion preserves its red colour ; and by 
showing an acid or alkaline reaction, may reveal 
the presence of vapours in the air, which might 
otherwise be a source of error. 

Mr. Lowe observed that the strongest effect 
was produced during the night, and at some 
elevation above the ground : also that the 
months of January, February, and March, 
gave the largest amount, both day and night. 
On a number of days there were no visible 
traces of ozone. Other observers have found 
it to vary according to locality, the season of 
the year, the hour of the day, the direction of 
the wind, and the height of the place above 
the level of the sea. It is seldom found in 
closely inhabited spots. In some observations 
made at Brighton, Mr. Faraday procured evi- 
dence of ozone close to the sea-shore, as well 
as in the air of the open downs ; but none in 
the air of the town. Dr. Angus Smith could 
not detect ozone in the air of ’Manchester ; but 
at a distance, it was easily recognisable when 
the wind was not blowing from the town. It 
has been objected to this mode of testing, that 
the change in the iodide may be due to chlorine, 
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nitric, and other adds, or to organic compounds 
diffused in the atmosphere, and not to ozone. 
But it is to be observed that the test-paper 
remains unchanged exactly in those spots where 
such compounds would be likely to exist (i.e. 
in inhabited towns) ; while the chemical effect 
is observed to be at a maximum on open heaths, 
or downs, on the sea-coast, and on lofty ele- 
vations, where there is no probable source of 
such impurities. It is possible, too, that nitrio 
acid, even if really existing in the air of those 
places, may itself be the product of the oxida- 
tion of nitrogen by ozone ; and this may be the 
source of nitric acid, often found in rain-water; 
and even in the atmosphere. The absence of 
any reaction for 118 days out of 366, and the 
greater effect by night than by day, in wet than 
in dry weather, and in winter than in summer, 
show that these phenomena are hot due to the 
presence of such impurities in the air as those 
suggested. At the same time, the presence 
of lodate of potash in the iodide used, may 
have been a source of error. A discoloura- 
tion of the paper might then be produced by 
sulphurous add and sulphuretted hydrogen. 
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P. A consonant of the labial series. As 
was to be expected from the approximation of 
this letter in sound to 6, it is susceptible of 
interchange with the latter in nearly all the 
languages of which we have any knowledge, 
but more especially in the German. Both in 
this country and on the Continent there are 
whole districts in which the ear of the natives 
is insensible to the difference between the 
sound of these letters, and in which they are 
almost invariably confounded in pronunciation. 
Of this peculiarity several counties of Wales, 
and the whole of Lower Saxony in Germany, 
present noted examples. [Abbreviation.] 

F. In some Medical formulae P is used as 
the abbreviation of pugHlua, the eighth part of 
a handful. 

P. In Music, an abbreviation of Plano 
[ which see]. 

P. JB. The abbreviation of partes equates, 
or equal parts. 

Paca (a Brazilian word). A small spe- 
des of the Unnasan genus Cavia , distinguished 
from its congeners by white spots on a dark 
ground. 

Pane (Fr. pas). A denomination of linear 
measure of uncertain extent; assumed by some 
to be 6 feet, by others 4*4 feet It is the quan- 
tity supposed to he measured by the foot from 
the place where it is taken up to that where it is 
set down. The andeut Roman pace, considered 
as the thousandth part of a mile, was five 
Roman feet, and each foot contained between 
11*60 and 11*64 modem English inches; 
hence the pace was about 68*1 English inches, 
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and the Roman mile, the miUe passus, equal 
to 1,614 yards. [Milb.1 

Paces, Military. [March.] 

' Pacha. [Pasha.] 

Paohaoamae. The name given by the 
idolaters of Peru to the being whom they 
worshipped as the creator of the universe. In 
the fruitful valley of Pachacama (whence the 
name) the incas dedicated to his honour a 
temple of such wealth, that, notwithstanding 
the rapacity of the Spanish soldiers, by whom 
iUwas plundered before the arrival of Pizarro, 
that general is said to have drawn from it 
treasures to the amount of 900,000 ducats. 

Pachlra (derivation uncertain). A mag- 
nificent genus of tropical plants, belonging to 
the order Sterculiacea, better known under the 
name of Carolinea , given them in compliment 
to the Princess Sophia Caroline, of Baden. 
They are trees, with digitate leaves, and showy 
flowers. P. alba is, according to Mr. Purdie, 
one of the most useful plants of New Grenada, 
its inner bark furnishing the whole country 
with strong cordage. P. Barrigon also affords 
a useful fibre, and its seeds are used to stuff 
pillows, cushions, Ac. Some of them, as P. 
Fendleri , yield a useful timber. 

Paehnollte (Gr. *dx*vh rime, and Afftos, 
stone), A fluoride of aluminium, calcium, and 
sodium, occurring in shining, transparent co- 
lourless crystals m the Cryolite of Greenland. 

Pachyderm sta (Gr. *«xfc, thick; Zippo, 
skin). An order of quadrupeds, including the 
elephant, rhinoceros, horse, pig, &c., distin- 
guished by the thickness of their bides. 



rACHYdLOSSATES 

VaebyflMMtM (Or. warf*, and yX&ev*, 
a tongue) The name of a family of parrots 
( Psi/tacinf), comprehending those which hare 
a thick protractile tongue. 

PaebyetM (Gr. and o3r, an ear). 

The name of a family of bats (Cheiroptera), 
including those which hays thick external ears. 

Vaohjrhlsui (Gr. va xfyhC 0S > from vaxtfi, 
thick , and pl£a, a root). The name of a tropical 
genus of Leguminosa, one of the species of which, 
P. angidatue. produces great fleshy roots, which 
are eaten. Tno roots grow in a horizontal di- 
rection underground, and are often six or eight 
feet long, and as thick as a man’s thigh. They 
are of a dirty white colour, and insipid when 
cooked, but are used as food in times of scarcity. 
The twining stems yield a tough fibre, which 
the Feejeans employ in the construction of 
fishing nets. The plant extends over the 
tropics of both hemispheres. 

Padflo Ocean. This yast tract of open 
water occupies an area of not less than ninety 
millions of square miles (excluding the Indian 
Ocean), very thinly dotted with comparatively 
small islands except in the Indian Archipelago. 

Its limits are the Arctic and Antarctic 
Oceans, the whole western coast of the Ame- 
ricas, the eastern coast of Asia as far as the 
Malayan peninsula, the islands of the Indian 
Archipelago, .numerous coral reefs, and the 
north-eastern and eastern coasts of Australia. 
In some parts it is very deep, but its bottom has 
not been so systematically surveyed as that 
of the Atlantic. Its coast line iB very much 
smaller than that of the Atlantic, although its 
area is much larger. The drainage into it is 
also comparatively small. Except on the Asia- 
tic coast, there are few extensive bays, gulfs, 
or inland seas connected with it. Its eastern 
side is free of islands, but the west is entirely 
fringed by detached land. 

The general form of the Pacific is that of a 
wide open natural basin ; and were it not for 
the long series of tropical islands stretching 
nearly half-way to America from New Guinea, 
and connected by numerous coral reefs, there 
would be hardly any interruption or break ob- 
servable. It is, no doubt, a consequence of this 
absence of land, that the winds are so much 
more regular and less subject to violent dis- 
turbance on it than on other s?as, and that the 
name of Pacific has become applicable. 

The currents in the Pacific ore less con- 
siderable in magnitude and force than in the 
Atlantic, and the winds and tideB are more 
regular, as well as smaller and less remarkable. 
The shores enclosing this ocean are, however, 
high and rocky ; and, so far as America is con- 
cerned, they rise immediately into very lofty 
mountains. 

The bed of the Pacific, or at least that part 
of it between the tropics, and most especially 
the part in the tropic of Capricorn, is Bubject 
to great and systematic depression, as is proved 
by the innumerable coral reefs and islands 
of coral met with almost throughout. Where 
not subject to depression, much of it seems to 
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be exposed to the action of elevatory forces, so 
that a large section of this part of the world 
is in active movement. By far the most re- 
markable lines of volcanic action on the globe 
belong to this ocean, one of them commencing 
in the islands of the Indian Archipelago, and 
extending eastwards into the Pacific, and the 
other, equally remarkable, ranging from the 
north-west coast of North America to the Straits 
of Magelhaens and Cape Horn. 

The oceanic warmth equator crosses the 
earth’s equator near the middle of the Pacific, 
and remains much nearer that latitude than is 
the case with the oceanic warmth equator of 
the Atlantic. 

Pacification, Bdlcts of. The term usually 

applied to the edicts issued by the French 
monarchs in favour of their Protestant sub- 
jects, in the view of allaying the commotions 
occasioned by previous persecutions. The first 
edict of this nature was promulgated by 
Charles IX. in 156 9 ; but the most celebrated 
was the Edict of Nantes, issued by Henry 
IV. in 1598, and revoked by Louis XIV. in 
1685. 

Pacinian Corpuscles. Small oval bodies 
situated on some of the cerebro-spinal and 
sympathetic nerves, especially the cutaneous 
nerves of the hands and feet, are so called, 
after their discoverer, Pacini. 

Packet. In Navigation, this word meant 
originally a vessel appointed by government to 
carry the mails between the mother country 
and foreign countries or her own dependencies. 
It is now used as nearly synonymous with an 
ordinary vessel (chiefly of small burden), that 
freights goods or passengers. 

Packfong. The Chinese name of an alloy 
of nickel and copper resembling German silver. 
It consists of 7 parts of zinc, 2*5 copper, and 
6-5 nickeL 

Pacos. The Peruvian name of an earthy- 
looking ore, which consists of brown oxide of 
iron, with particles of native silver dissemi- 
nated through it. 

Padding. In Calico-printing, the impreg- 
nation of the cloth with a mordant. 

Padding Maclaine. An apparatus used 
by calico-printers for uniformly imbuing a piece 
of cotton cloth with any mordant. 

Paddle (Fr. patrouiller, indicating the 
moving of water by the foot ; Lat. pes ; Gr. 
*ovs, voSSs). A kind of oar or flat spoon used 
by savage nations in navigating their canoes. 
The paddle is broader at the end than the 
common oar, and may have a blade at ono or' 
both ends. In the former case the blade is 
dipped alternately on either side of the canoe : 
in the latter, less motion is required — first one 
blade and then the other being plunged in the 
water. The paddle has this advantage over 
the oar, that the rower faces his destination ; 
but it is a weaker propeller, as the rower’s 
arm and back have to conduct the force to 
the boat, a service performed for the oar by 
the fixed rowlock. [Sculling.] 

Paddles. [Steam Navigation.] 



PADDLE-WOOD 

The timber of Aspido- 
eperma excelsum, a strong light elastic wood 
obtained in Guiana. 

*addook (A.-Sax. pesrroc, park: Wedg- 
wood). This term was formerly applied to a 
strip of ground in a park, paled round, for 
hounds to run matches in ; but at present it is 
chiefly used to denote a small enclosure under 
pasture, immediately adjoining the stables of a 
domain, for turning in a sick horse, or a mare 
and foal, or for any similar purpose. 

Paddy. Rice in the unhusked condition. 
A paddy-field is a field of growing rice. 

Padlaba. A title of the Turkish sultan 
and Persian shah. Formerly the Turkish em- 
peror conferred this title upon the kings of 
France alone among the European sovereigns, 
but we believe that the honour is now likewise 
shared by the emperors of Austria and Russia. 
[Pasha.] 

Paduan Coins. In the Fine Arts, coins 
forged by the celebrated Paduans, Cavino and 
Bassiano, who were also the artists employed 
on the pope’s medals, from Julius IIL to Gre- 
gory XIIL (1671). These coins hold the first 
rank in imitations of ancient medals for their 
masterly execution. M. Beauvais says of them, 

‘ that they are seldom thinner than die ancient 
coins themselves ; that they seldom appear as 
worn or damaged, whilst others very frequently 
do, especially in the reverse, which sometimes, 
as in many Othos, appears half consumed by 
time; and while counterfeit medals are very 
commonly of as irregular a form as the real, 
those of the Paduan masters are generally cir- 
cular.’ Still more modern forgers have been 
content to mould their dies from the produc- 
tions of these Paduan engravers; but these 
are cast coins, which it requires no very dk- 
traordinary knowledge to detect The marks 
of the file upon their edges are mostly a sure 
sign of the imposition ; those, however, who 
collect these objects of art should be con- 
stantly on their guard. 

Paean (Gr. Ilaids). Among the Greeks, 
properly a hymn in honour of Apollo, who was 
also called Paean. Also a war song before or 
after battle : in the first case in honour of Anfis, 
in the second as a thanksgiving to Apollo. 

Pjsan. In Ancient Poetry, a foot consisting 
of four syllables, of which there are four kinds ; 
the Paean primus, secundus, &c. [Foot.] 

Fsedobaptftats (Gr. rdis, a child , and 
3airr(£w, 1 baptise). Those who hold that 
baptism should be administered during infancy. 
The great majority of Christian churches which 
allow the baptism of infants are thus denomi- 
nated from that circumstance, and are thereby 
distinguished from the Antipaedobaptists, i.e. 
those who deny the validity of infant baptism. 
[Baptists.] 

Paeonia. A fine genus of Banuncvlacea, 
very popular in gardens on account of their 
large, varied, and richly coloured flowers, which 
in the double-blossomed varieties resemble 
huge double roses. The subshrubby species 
from China and Japan, commonly called Tree 
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Peonies, arc sometimes referred to a distinct 
genus, Mbutan. The fleshy roots of P. albMora 
are sometimes belief sad eaten in broth by 
the natives of BSaetham Asia. The plants are 
known by procuring many-ieedsd follicles, and 
by bearing their stamens on a disc. 

Pagan (Lat. paganus, from pagua, a vQ~ 
lage\ Among the Romans, this name was 
applied to all who Bred in villages, in contra- 
distinction to the inhabitants of cities. In its 
present signification it is the opposite of Chris- 
tian, being synony mous with nsathen, gentile, 
and idolater; ami waa originally so applied 
because the inhabitants of villages remained 
idolaters after Christianity had been intro- 
duced into towns and cities. The precise 
period when the term paean was first used in 
its present acceptation has not been ascer- 
tained. [Haems.} 

PafBMlIa (lot). Tbs annual festival of 
the Roman PSgam, or inhabitants of the Pap, 
or districts, which are said to have been insti- 
tuted by Servian Tullius. Each country tribe 
was divided into a certain number of these 
districts, which existed to the latest times of 
the empire, and which had each its own pre- 
siding magistrate and its own religious rites. 

Paganism A general appellation for the 
religious worship of the whole human race, 
except of that portion which has embraced 
Christianity, Judaism, or Mohammedanism. 

In its origin, paganism, as a system, was 
simple. [MofroTHmsnc ; Mythology; Poly- 
theism.] It may, however, be doubted whether 
the mythological systems of the Greeks and 
Romans were to any great oar even to any 
extent the results of a deification of human 
heroes. Such, in the rationalism of later phi- 
losophers, was the favourite hypothesis of those 
who were perplexed at the strange qualities 

and this method of interpretation was carried 
to its extreme point by Eutmerus. (Grote’s 
History of Greece, part i. oh, xvi.) But the 
science of comparative philology has shown 
that Phoebus, Apollo, Hercules, Phaethon, Or- 
pheus, the Chantes (or Graces), Ac. are them- 
selves mere names, and that some of them 
occur as mere names in the Vedic poems. It 
is obvious that the egressions in which such 
names would occur in their original sense would 
assume a very different character when trans- 
lated into the conditions of human life. If 
the Sanscrit Dyaus (the heaven) loved the 
earth, which everywhere answered tq that love, 
this in the mythology of Homer would be 
converted into the .various loves of Zeus (or 
Jupiter). Thus mythical phrases, beautiful 
and innocent at the first, might give birth to 
myths whose immorality repelled the later 
poets and philosophers of Greece, (Max 
Muller’s Comparative Mythology .) 

Page (Mod. Lat. pagiua, a word of uncer- 
tain derivation ; accozuing to some, from pagus, 
village). In high life, a youth attached to the 
I service of a royal or noble personage. In 
I the ancient Persian court (which has been 
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termed the archetype of all courts), we find the ] sudden developement of the poetical genius of 
usage of employing a number of youths of the the nation. The pageants gradually became 
noblest families OS the empire in personal at- 1 more dramatic, ana thus approximated more 
tendance on the so? ereign. Among the Greeks nearly to the character of the Masque, which, 
and Romans (to whom monarchical mStitutkma, | under her successor, became the fashionable 
strictly so called, were unknown), no analogous court entertainment Pageants, however, went 
custom appears to have prevailed. Among the J still presented by the city of London, which 
northern nations, on the other hand, personal \ retained a poet laureate of its own for the 
service of this sort wss common, The name purpose of inditing the spoken part of them, 
pages, however, appears confined to slaves and down to the year 1700, or thereabouts; and 
attendants of an inferior class, in modern the lord mayor's procession still exhibits some 
Europe, until the reigns of Charles VL and characteristics of these ancient entertainments. 
Charles VIL of France. (Fauchet’s Origins The derivation of this word ia wholly un- 
da Chevaliers.) As chhrslric institutions pre- known, and has afforded much scope to the 
vailed, the office, by whatever name it may be fancy of etymologists. 

called, became of importance. Courts and PagftM (L&L). In Botany, the surface of 
castles were the schools in which the young a leaf. 

noble passed through the degree of page, in Pagoda. In Architecture, a name for a 
order to reach- the higher grades of esquire Hindu temple containing an idoL Sometimes 
and knight, when he became hors de page, it signifies the idol itself. The pagoda is 
In the sixteenth century the chivalrous cha- generally of three subdivisions : first, an apart- 
racter had become ninth aduksnxtnd; hat meat whose ceiling is a dome vesting on 
the custom of biinpng ra sons as mtp at columns of stone or marble — this part is open 
courts continued until mm dawndsr ana license to all persons ; second, an apartment tar- 
ot the ago madeved the service so dangerous bidden to all but brahmins ; third and last; 
that k was no longer sought by the better the cell which contains the statue of the deity, 
rises ss as a mode of education for their child- enclosed with a massive gate, 
ren. Pages then became, so they art now, mere Pagoda. The name of a gold coin, value 

relics of feudal custom : from some courts they from £*. to 9s., current in several parts of 
have entirely disappeared; and the young India. It is also the name of a silver coin of 
noblenten of the cadet school perform the office the same value, on which are stamped images 
of pages on solemn occasions. In the Queen's of the Hindu gods. 

Household there are a certain number, with the Pagofiite. A mineralogical synonym of 
titles of state soo, pages of the pretence, dee. Aoajlxaxolitx. 

Pa on. In Printing, one ode of the leaf of Pagnrftdse (Lab p&gurus, Gr. wdyovpos, a 
a book. A folio volume contains 4 pages in hermit-crab). The name of a tribe of Macru- 
every sheet; a quarto 8, an octavo 16, a duo- rous Decapod Crustaceans, of which the genus 
dedmo 24, an octodecimo (18nto.) 36 pages, foe. Pagurus is the type. Most of the species of 

Pageant. In its general sense, a pnblic re- this family inhabit, psrasitically, the deserted 
presentation orexhibition of a showy and splen- shells of univalves. 

did character. It was a very early custom in the Paigle. One of the rustic names for the 
middle ages, both in England and on the Con- Cowslip, Primula veris , chiefly used in the 
tinent, to celebrate festive occasions of a pnblic eastern counties. 

nature, as royal visits, marriages, &c., by some Palnlra. ‘A poetical expression used by 
ornamental show in the public streets of cities. English writers for pagan . 

Daring the period of chivalry these shows began Pains and Penalties, 8111 of. A species 
to be exhibited with the addition of masked of process employed to inflict punishment on 
figures representing allegorical personages, with state offenders out of the ordinary course of 
appropriate scenery ; add as, in process of time, justice. Every bill brought into parliament 
speeches in verse or prose were put into the for the purpose of inflicting such punishment is 
mouths of these figures, and sometimes a kind a bill of pains and penalties, of which bills of 
of dramatic entertainment performed between attainder [Attaindeb] are, properly speaking, 
them, the pageant consequently holds a place a species ; but the term is more commonly 
in our early literature. The earliest speaking confined to bills introduced to inflict specified 
pageant of which we have any account was penalties for particular acts. The latest instance 
presented bn the triumphal entry of Henry VI. of this extraordinary proceeding was the bill 
into London, in 1432 ; and the poetical part of of pains and penalties against Queen Caroline 
it is conjectured to have been supplied by Lyd- (1820), introduced into the House of Lords, 
gate. The reign of Henry VIII. was fertile in and passed by them, but not carried into the 
pageants of an extraordinary magnificence and Commons. 

splendour. In the reign of Queen Elizabeth they Painter. In Naval language, a rope used 

assumed a different form, and were both devised to fasten a boat to any other object, 
and enacted with much more elegance : partly Painter's Colie. [Coue.] 
from the tincture of romantic gallantly which Painting (Fr. peinture). In strict defini- 
distanguished the court of the maiden queen, tion, painting is an art which, by means of 
and was perceptible in all the homage rendered light, shade, and colour, represents on a plane 
to her by her subjects, and partly from the surface all objects presented to the eye or to 
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the imagination. The word (ypdQtiv) used to top of another till the picture is all earth and 
express painting among the Greeks, being the no sky. Invention and imagination were never 
same as that employed for writing, indicates known among them ; and though they are in 
the tools with which drawing was performed many respects ingenious in manipulation, their 
among that people, vis. the graphic, a style or dexterity ie exhausted in painting the fins of a 
pen of wood or metal, used on a levigated fish or the petals of a plant, 
plane of wood, metal, or some other prepared Etruscan art is known to almost every person 
ground ; the mode, letters or lines. Until -its by the vases that bear that name, and of which 
operations become founded on the faithful re- there ir an extensive and interesting collection 
presentations of visible objects of nature, un- in the British Museum; but they are mostly 
disfigured by mannerism and modification from of pure Greek manufacture. Though the his- 
the fashion and habits of a country (such, for tory of this nation is involved in obscurity, 
instance, as we meet with in the Indian, sufficient information has reached ns to demon- 
Egyptian, and Chinese representations of the strate the height of perfection to which they 
human form), it is scarcely entitled to the carried the fine arts. About twelve miles from 
appellation of fine art ; hence, dismissing with the town of Civita Vecchia stood the ancient 
few remarks its appearance in those countries Etruscan city of Tarquinii ; near which are 
where traces of it in that condition are to be found a considerable number of sepulchral 
found, we shall speak chiefly of that aesthetic grottoes, some of them decorated with paintings 
developement, simplicity of end, and unifor- and figures much in the style of those bn the 
mity of pursuit, which enabled the ancient Etrusean vases. Some of the pictures represent 
Greeks, the great arbiters of form, to carry it combats, and in others the subjects are dances 
to a degree of excellence which no subsequent of females, all executed with considerable spirit, 
age or nation has been able to surpass. (Micali, Monumenti degli Antichi Popoli Itaiiani, 

Goguet, in his Origine des Loix , says that Flor. 1632-44*; Dennis’s Cities and Cemeteries 
the first essay of the art of writing, using the of Etruria , Loud. 1848.) Their pottery, how- 
expression in its most general sense, was by ever, appeara to afford the greatest number 
means of the representation of corporeal objects: of specimens in the arts of design; the forms 
Buch as the Egyptian hieroglyphics. The earliest displayed in the contours of the vases, no less 
people, he says, naturally used this method for than the paintings with which they are deco- 
exhibiting their thoughts, and commenced by rated, evince wonderful elegance in design, with 
representing to the eye the objects they wished purity of form, and ingenuity in its delineation, 
to impress on the mind. The origin, however, Their power over line ana their facility of 
of painting, properly so called, involved as it iB execution may be easily conceived from the 
in the greatest obscurity, presents one of the absorbent nature of the material upon which 
most difficult questions in the history of the they wrought. No retouching was possible; but 
arts ; and opinions are very much divided as to the whole must have been completely arranged 
the country that gave birth to it. Pliny says, in the mind before it could be struck off by the 
that the Egyptians boasted of being acquainted artist. Pliny (xxxv. 6) states that in his day 
with the art six thousand years before the the town of Ardea, an ancient city of Etruria, 
Greeks ; but his words are, ‘ Affirmant, vana contained in the temple of Juno some paintings, 
pwedicatione, ut palam est.’ The specimens of which he ascribes to a period interior to the 
Egyptian paintings now extant exhibit a collec- time of Tarquinius Prisons, and mentions with 
tion of conventional representations of human surprise their then .perfect state of preserva- 
and other figures which indicate extremely tion. At Lannvium, also, he describes a naked 
slender advances in the aesthetic element of group of AtaTanta and Helen, which were simpler 
the art They are mostly rudely drawn : no painted on the wall, and exhibited great ment 
notion of perspective or grouping, as we under- in execution. These Caligula, after a fruit- 
stand it, nor sentiment, appears in any of their less attempt, failed in removing. Caere, another 
productions, though the Egyptians show con- Etruscan city, possessed some paintings of an 
siderable practical skill, and occasionally great early date. 

freedom of handling. Their resources in colours In the following remarks on Greek painting, 
were very {great ; they are commonly mixed Fuseli’s first Lecture has been freely made use 
with glue size. The Greeks got their colours of ; for full details of the subject, the reader is 
from the Egyptians. Tyre and Sidon were referred to the article ‘Painting’ in th eDict. of 
celebrated for their artists ; Paris, it is said, Greek and Roman Antiquities, Lond. 1842, and 
took Sidonian girls with him to Troy, there to Wornum’s Epochs of Painting, Lond. 1864. 
work their many-coloured embroideries. This The vocabulary of the technical expressions, 
embroidery, pictura ttxtilis, is the only kind of nature, beauty, grace, taste, copy, imitation, 
painting noticed in the Homeric poems. genius, and talent, is explained as follows : 

The art of painting in China Beems to have By nature is meant the general and permanent 
remained the same from time immemorial It principles of visible objects, neither disfigured 
has never exceeded the bounds of imitation, by accident nor distempered by dieease, neither 
and even in that respect it is devoid of taste modified by fashion nor local habits. Beauty 
and truth. The human figure with the Chinese is that harmonious whole of the human frame, 
is a distorted misrepresentation, and their per- that unison of parts to one end, which enchants 
spective is attained by piling one object on the ua. It is the result of the standard set by the 
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great masters of the art, the ancients, and 
confirmed by modern imitation. Grace is an 
artless balance of motion and repose, spring- 
ing from character, founded on propriety, and 
neither falling short of the demands nor over- 
leaping the modesty of nature. Applied to 
execution, it is that dexterous power which hides 
the means by which it is attained. By taste is 
meant not crudely the knowledge of what is 
right in art, but an estimation of the degrees 
of excellence by comparison, proceeding from 
justness to refinement. Copy, though generally 
confounded with imitation , is essentially dif- 
ferent in operation and meaning. Precision of 
eye and obedience of band are the requisites 
of the former, without pretence to choice or 
selection; whereas choice, directed by judg- 
ment or taste, is the essence of imitation. 

‘ Of genius I shall speak with reserve/ says 
Fuseli; ‘for no word has been more indis- 
criminately confounded ; ’ by genius is meant 
the power which enlarges tie circle of human 
knowledge, which discovers new materials of 
nature,' or combines the known with novelty ; 
whilst talent arranges, cultivates, and polishes 
the discoveries of genius. 

Religion was the motive of Greek art ; it was 
therefore natural that they should endeavour 
to invest their own authors, for they considered 
themselves of divine origin, with the most per- 
fect form ; and as man alone possessed that 
form, they completely and intellectually stu- 
died his elements ana constitution. A climate 
favourable to the developement of that con- 
stitution, and the establishment of exercises 
by their civil and .political institutions, created 
models .in nature which raised Greek art to the 
highest excellence. 

Skiagrams , or simple shaded outlines such as 
we see on the earlier vases, similar to those J 
known under the name of silhouettes , were the 
first essays of the art. They had no addition 
of character or feature but what the profile 
of the object thus delineated could afford. 

* Greek art had her infancy ; but the Graces 
rocked the cradle, and Love taught her to speak. 
If ever legend deserved our belief, the amour- 
ous tale of the Corinthian maid, who traced 
the shade of her departing lover. by the secret 
lamp, appeals to our sympathy to grant it.’ 

Both the plastic and graphic arts owe their 
origin, according to this romantic legend, to 
the same source. The daughter of Dibutades, 
a potter of Sicyon, settled at Corinth, struck 
with the shadow of her lover cast by her lamp 
on the wall, drew its outline, and with such 
precision that her father cut away the plaster 
withiD the outline, and took an impression from 
the wall in clay, which he baked with the rest 
of liia pottery. The legend adds that this sin- 
gular terracotta was still preserved at Corinth 
until the destruction of the city by Mummius. 
146 ».c. This simple flrtft form or skiagram 
(orKtary(ui<prifxa) was also when in colour essen- 
tially a monochrome (tiovoxp6parov). 

The next step of the art was the monogram 
(fiur6ypaf.ifiov) f l.c. the outline of figures with- 
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out light or shade, with the addition, how- 
ever, of parts within the figure, such, for 
instance, as the outlines of Flaxman. It was 
invented by Philocles of Egypt or Cleanthes of 
Corinth ; but the first who acquired reputation 
by this kind of art were Aidices of Corinth 
and Telephanes of Sicyon. From this to the 
monochrome , or painting of a single colour with 
light and shade, at first apparently on a white 
ground, generally of a red, sometimes of a dark 
brown or black colour, was the next advance. 
The first eminent colourist of this class was 
Cleophantus of Corinth. The next step was 
the superinduction of different colours, or the 
invention of the polychrome , which, by the ad- 
dition of the pencil to the style, raised the 
stained drawing to a legitimate picture. Hy- 
giemon, Dinias, and Charmadas are mentioned 
by Pliny as having been famous monochromists. 
It is, of course, only in the polychrome that we 
have the real developement of the art of paint- 
ing, the art of representing natural objects in 
a natural manner, the £arypa<J>[a 0 f the Greeks. 
Eumarus of Athens' and Cimon of Cleonae were 
among the earliest pioneers of the art, die 
latter being Spoken of as the inventor of fore- 
shortenings — catagrapha. 

Polygnotus is the first great name that 
appears on record at a period when some satis- 
factory history of the art might be commenced. 
He flourished about 460 years b. c. So great 
was his success in the Pcecile at Athens, and 
the Lesche or public hall of the temple of 
Apollo at Delphi, that, in a general council of 
the Amphictyons, it was solemnly decreed that 
his expenses, whenever he travelled in Greece, 
should be borne at the public charge. From 
the description of his pictures by Pausanias, it 
would seem that composition in painting, as we 
now understand that term, was not at all under- 
stood, inasmuch as that author begins his de- 
scription at one end of the picture and finishes 
at the opposite extremity, which indicates pretty 
plainly that there could be no central group 
or figure to which the rest were subordinate. 
Aristotle (Poetica, ii. ii.) says that Polygnotus 
improved his model; and if we consider the 
variety of powers by which the parts of his 
pictures were distinguished, it would be unfair 
to say that the primitive arrangement just 
mentioned arose from want of comprehension 
in the artist. _ The separate groups illustrated 
different subjects, and constituted probably 
several pictures. The Btyle of Polygnotus 
may, like that of Phidias, be called generic. 
The subjects of his great works at Delphi were 
the Destruction of Troy and the Descent of 
Odysseus { Ulysses) to Hades , and were known 
as the Iliad and Odyssey of Polygnotus. Two 
German painters, the brothers Riepenhausen, 
have attempted the revival of these celebrated 
compositions. ( Peintures de Polygnote a Del - 
phes dcssinies et gravies (Tapp fa la Description 
de Pausanias.) 

The principal contemporaries of Polygnotus 
were Dionysius of Colophon, a portrait painter; 
Micon of Athens, an excellent horse painter ; 
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and Pan®nus of Athene, the nephew of Phidias, 
whom he assisted in the decorations of the 
throne of the Olympian Jupiter. 

After these, about 420 b.c., came Apollodorus 
the Athenian. * This painter/ says Fuseli, ' ap- 
plied the essential principles of Polygnotus 
to the delineation of the species, by investi- 
gating the leading forms that discriminate the 
various classes of human qualities and passions. 
The acuteness of his taste led him to discover, 
that as all men were connected by one general 
form, so they were separated each by some pre- 
dominantpower which fixed character and bound 
them to a class.’ Pliny and Plutarch considered 
Apollodorus as the first colourist of his age. 
It is probable from their descriptions that he 
was tlie inventor of local colour and tone, which 
received from the former the term splendor. 
lie seems to have been a kind of Rembrandt in 
effect; he was called the Shadower. Zeuxis of 
Heraclea, in Macedonia, succeeded to Apollo- 
dorus, and, hy uniting in one figure the most, 
perfect parts of many models, produced an 
ideal form (his Helen of Croton), which, in 
his opinion, constituted the supreme degree of 
human beauty. Lucian describes a picture lie 
exhibited at the Olympic games as remarkable 
for its invention ; it was the representation of a 
female Contour suckling her ypung, and the 
account is to be found in the memoir inscribed 
with the name of Zeuxis. 

Parrljasius, a native of Ephesus, but a 
citizen of Athens, was the son and disciple of 
Evenor, and contemporary of Zeuxis. By his 
subtle examination of outline, lie established 
that standard of divine and heroic form which 
raised him to the authority of a legislator from 
whose decisions there was no appeal. That he 
was a thorough master of allegory, is evident 
from his embodying by signs, universally under- 
stood, the Athenian people (AHM02), in which 
he expressed at once its contradictory qualities. 
‘Perhaps/ observes Fuseli, ‘ he traced the jarring 
branches to their source, the aboriginal moral 
principle of the Athenian character, which he 
made intuitive. This supposition alone can 
shed a dawn of possibility on what else appears 
impossible.’ In his competition with Timanthcs 
the Oythnian, or, as some say, of Sicyon, he 
had the mortification to bo declared by a ma- 
jority of votes inferior to him. The subject of 
the competition in which he was thus defeated 
was the contest of Ajax and Ulysses for the 
arms of Achilles. 

Parrhasius is said to have combined the tone 
of Apollodorus with the fine form of Zeuxis, 
and the classic invention and expression of 
l’olygnotus ; but he was, says Pliny, the 
most insolent and arrogant of artists. 

No picture of antiquity has acquired so much 
celebrity as the sacrifice of Iphigenia in Aulis 
by Timanthcs. Quintilian informs us that it 
was painted in contest with Colotes of Tcos, an 
artist from the school of Phidias, and crownod 
with victory at its rival exhibition. This pic- 
ture, which has ’been the subject of the un- 
limited praise of ' critics of antiquity, has, in 
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xnoderfl times, been the subject of critiobm, 
from the circumstance of Timanthes hiding the 
face of the father (Agamemnon) of the victim 
in his mantle, as being unable by his art to 
express the intensity and agony of his grief. 
Upon this Sir Joshua Reynolds observes in 
his Eighth Discourse, * If difficulties overcome 
make a great part of the merit of art, difficul- 
ties evaded can deserve butlittie commendation.' 
The French oritie, Falconet, has not been less 
unsparing than the English president in his 
condemnation of the artifice. The answer of 
Fuseli to these critics appears to us satisfactory. 
He says, ‘The subject of Timanthes was the 
immolation of Iphigenia. Iphigenia was the 
principal figure ; and her form, her resignation, 
or her anguish, was the painter's principal 
task : the figure of Agamemnon, however im- 
portant, is merely accessory, and no more 
necessary to make tho subject a completely 
tragic one than that of Clytemnestra, the 
mother ; no more than that of Priam, to im- 
press us with sympathy at the death of Poly- 
xena/ Again, ‘ They ascribe to impotence 
| what was the forbearance of judgment. Ti- 
manthes felt like a father ; he aid not hide tho 
face of Agamemnon because it was beyond tho 
I power of his art — not because it was beyond 
1 the possibility, but because it was beyond tho 
I dignity of expression ; because the inspiring 
feature of paternal affection at that moment, 
and the action which of necessity must have 
accompanied it, would either have destroyed 
the grandeur of the character and the solemnity 
of the scene, or subjected the painter with the 
majority of his judges to tho imputation of 
insensibility/ The same expedient to express 
grief was adopted by Michael Angelo in thefigure 
of Abijam, and by Raphael in the Expulsion 
from Paradise, borrowed from Masaccio. Theso 
were tlie artists who formed the second school 
of art, and established its end and limits. On 
it was founded the third period of st\4e, the 
Alexandrian, in which refinement induced a 
grace and beauty to forms not to be surpassed. 
It was the last stage of progression and acquisi- 
tion, and was characterised by refinement of 
execution and individuality of representation. 
This appears to have been chiefly brought about 
by Eupompus of Sicyon : and hw authority was 
so great that out of tlie Asiatic and Grecian 
schools of painting he formed a third, by divid- 
ing the last into tho Attic and the Sicyonian. 
When consulted by Lysippus (Pliny 1. xxxv.) 
on a standard of imitation in art, he pointed to 
the crowd passing by ; observing that nature, 
not an artist, should be the object of imitation. 
Pamphilus, a Macedonian, the master of Apelles, 
and the most scientific artist of his day, adopted 
tho doctrines of Eupompus. To the art of 
' painting he joinod tlie study of mathematics, 

| and held the opinion that without tho aid of 
| geometry no painter could over arrive at per- 
1 faction. This peri oil is rich in great names, 
| all distinguished for some special quality, 
j Pamphilus of Ampliinolis and his pupil Mclun- 
thius were remarkable for their effective com- 
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position ; Apelles of Cos or of Colophon for 
grace or beauty \ Protogenes of Caunus for 
elaborate execution; Pamelas of Sicyon and 
Nicias of Athens excelled in light and shade 
of various kinds — the latter in his youth 
had been a painter of statues (an kyaKfdmar 
iyituixrrfit ) ; Euphranor the Isthmian was dis- 
tinguished for his universal excellence, or per- 
haps what may be termed Academic precision ; 
Nicomachus of Thebes for boldness of execution; 
Aristides his brother for intensity of expres- 
sion ; Theon of Samos for his prolific fancy ; 
Atheinon of Maronea for accuracy and se- 
verity of style, especially in colour; besides 
others of less note, as Philoxenus of Eretria, 
a battle painter, Asdepiodorus of Athens, 
and Echion. In Apelles, we are told by 
Pliny, unrivalled excellence was found. Grace 
was his powerful and peculiar faculty, in 
which, ana in knowing where to stop, he sur- 
passed all that preceded him, and left not his 
equal in the world. The story of the lines or 
sketches which were drawn by himself and 
Protogenes at Rhodes, in competition with each 
other, is not a legendary tale, but a well at- 
tested fact. Aristides of Thebes, and contem- 
porary of Apelles, was the first who, by the 
rules of art, attained a perfect knowledge of 
expressing the passions and affections of the 
mind. The history we have of the picture 
which Alexander, at the sacking of Thebes, 
sent to Pella, proves his power of infusing the 
passions into his works. In it were expressed 
the anguish of maternal affection and the pangs 
of death. Euphranor, the pupil of Aristides, 
is said to have carried still further the refine- 
ments of that expression so powerful in the 
hands of his master. Skilled m sculpture as 
well as painting, his conceptions were noble 
and elevated, his style masculine and bold; and 
he was the first who distinguished himself by 
imparting majesty to his heroes. Asdepiodorus, 
the Athenian sculptor as well as painter, was, 
as the latter, celebrated for the beauties of a 
correct style and the truth of his proportions. 
Apelles allowed himself to be, in these re- 
spects, as much inferior to this artist, as he 
was to Amphion in the good ordering and 
disposition of his figures. 

In Rome, also, a taste for painting was rapidly 
spread after the conquests of Greece and Sicily, 
but the artists were for many generations 
almost exclusively Greeks. Rome was, how- 
ever, always more distinguished for its collec- 
tions than for its artists, who, of whatever 
country, were for the most part portrait painters 
and decorators. The Roman collectors, like 
those of Egypt, gave extravagant prices for 
ancient pictures ; and some masterpieces, even 
in this early time, were destroyed by inexpert 
picture ' cleaners. For a long period after 
the reigns of Vespasian and his son Titus, 
painting as well as sculpture continued to 
flourish in Italy. Even under their successors, 
Domitian, Nerva, and Trqjan, they met with as 
much encouragement as in the most palmy 
state of the arts in Greece. Under Hadrian, 
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the Antonines, Alexander Severos, Ommtmlxm, 
and Valentmian, the art of painting continued 
to be an object of interest ; but at length, in the 
reign of Phocas, with the fall of the empire, 
it was involved, like the rest of the noble arts 
and sciences, in the common ruin brought about 
by the invasions of northern barbarians. 

Greek painting, however, was not only sacri- 
ficed to the lust of Roman conquest ; its decay 
was hastened by inherent vices, by pandering 
to depraved and vulgar tastes. The Greeks 
had their caricaturists and their genre painters. 
Some men, such as Pyreicus, and Antipnilus, an 
Egyptian, acquired great names for their pic- 
tures of the ordinary scenes and incidents of 
low life. The greatest; blow, however, expe- 
rienced by the imitative arts of antiquity, was 
from the change of religion and the establish- 
ment of Christianity. The losses caused by 
the early Christian iconoclasts were over- 
whelming ; even the inroads of barbarians and 
the decay involved by age together can have 
done but little injury compared with the wilful 
destructions of a blind religious fanaticism. 

The Greeks painted in tempera and in 
encaustic: apparently never in fresco. The 
tempera or distemper was much the same as 
the modern guaszo , or that practised by the 
early Italian -painters, egg and fig sap being 
the chief vehicles. In encaustic painting, the 
colours were mixed with a little resin and wax, 
and the picture was afterwards heated x>r burnt 
in by means of a cauterium or hot iron : some 
celebrated masters were distinguished in one 
method, some in another. There are many 
remains of ancient painting at Pompeii and 
elsewhere, generally showing great facility of 
execution, but, in all decorative work, an extra- 
ordinary disregard or want of appreciation of 
pei-s pective. Among the finest examples of 
ancient compositions, are the large mosaic of 
the battle of Issus in the Casa del Fauno, at 
Pompeii, discovered in 1831 ; and the painting 
of the so-called Aldobrandini marriage, dis- 
covered on the Esquiline early in the seven- 
teenth century, and long preserved in the 
Aldobrandini Villa, but since 1818 in the Vati- 
can, where it was placed by Pius VII., who pur- 
chased it of the Aldobrandini family for 2,000 
guineas. Of the numerous works on ancient 
painting, the following are important : Bartoli, 
Rccueil de Piintures Antiques, imities fidllement 
pour les Coulcurs et pour le Trait , &c. Paris 
1757, folio ; R. Rochette, Peintures Antiques, or 
Itirherchcs sur FEmpl-oi de la Peinture fc. Paris 
1836, 4 to. ; Letronne, Lettres eFun Antiquaire 
a un Artiste, Paris 1840, 8vo. ; Zahn, THe schons* 
ten Omamente und Merkwurdigstcn Oemdelde 
aus Pompeii <f c. Berlin 1828 — ff, folio ; John, 
Malar i dir Alton, Berlin 1836, 8vo. ; and Rosel- 
lini, Monumenti dilt Egitto e della Nubia Ac. 
Pisa 1832-44, folio. 

Painting in Italy owes the dawn of its re- 
storation to the immigration of Byzantine 
Greek painters after the Venetian capture of 
Constantinople in 1204. But these painters 
and their scholars adhered to the mediaeval 
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conventionalities, according to the Byzantine 
practice, until Giovanni Cimabue of Florence 
(1240-1302), by attempting to paint from 
nature and as large as life, caused a revolution 
in taste which established a revival of the art. 
Examples of the mediaeval and of the revived 
art may be seen almost in juxtaposition in 
the National Gallery, in the two pictures by 
Margaritone of Arezzo and Cimabue. The 
latter, though without the art of managing 
his lights and shadows, and but slenderly 
acquainted with the rules of perspective, 
nevertheless laid so firm a foundation for the 
future improvement of the art, as to entitle 
him to the name of the father of the first age 
of modern painting. Giotto, his pupil, origin- 
ally a shepherd boy, born near llorence in 
1276, was a much more able painter than his 
master. He divested himself of the shackles 
in which the system of the Greek art of that 
age had bound his master, adding somewhat of 
grace to his figures and nature to his colour- 
ing. Of a picture which he painted in the 
church D Ogni Santi at Florence, representing 
the death of the Virgin with the Apostles about 
her, Vasari related that Michael Angelo used to 
say that the truth could not be nearer ap- 
proached than in it. He was the friend of 
Dante and Petnrch, and painted the portrait 
of the former. On his decease, in 1336, the city 
of Florence erected his statue in marble over 
his tomb in the cathedral. There is a good 
example of his work in the National Gallery. 

Among the earlier painters of merit of this 
time may also be mentioned: Giunta Pisano, 
employed at Assisi; Taddeo Gaddi, Giotto’s 
favourite pupil; Andrea Orcagna, also a dis- 
tinguished architect, who designed the cele- 
brated Loggia dei Lanzi in the Piazza Granduca 
at Florence; Jacopo di Casentino ; Spinello 
Aretino; Simone Memmi of Siena (1284- 
1344), and Pietro Cavallini, of the Umbrian 
School. Painters were now so numerous that 
they began to form trade guilds, called com- 
panies of St. Luke, who was almost invaria- 
bly adopted as their patron, from the old 
church tradition that that evangelist was a 
painter. All these early artists were tempera 
painters ; neither fresco nor oil-painting were 
et known. Pietro d’Orvieto is supposed to 
ave executed the first example of pure or 
buon fresco, in the Campo Santo at Pisa in 
1390.* Oil or rather varnish painting was first 
discovered by the brothers Hubert and John 
Van Eyck, about 1410, at Bruges, and was 
not introduced into Italy until fifty years 
later, when it was carried from Flanders to 
Venice by Antonello of MesBina (1414—96), 
who had learnt the method of Bruges, ap- 
parently of a third brother, Lambert Van Eyck. 
Hubert died in 1426 at Ghent, aged sixty ; John 
died at Bruges in 1440, aged about fifty. The 
art advanced, though but slowly, gathering 
little strength till the appearance of Masaccio. 
‘Sculpture had already produced respectable 
specimens of its reviving powers in the bassi- 
nlievi of Lorenzo Ghiberti, some works of \ 
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Donatello, and the Christ of Philippo Brunel- 
leschi, when the first Bymptoms of imitation 
appeared in the frescoes of Tommaso da San 
Giovanni, commonly called Masaccio, from the 
total neglect of his appoarance and person. 
Masaccio first conceived that parts are to con- 
stitute a whole; that composition ought to 
have a centre, expression truth, and execution 
unity : his line deserves attention, though his 
subjects led him not to investigation of form ; 
and the shortness of his life forbade hiB ex- 
tending those elements which Baphael, nearly 
a century afterwards, carried to perfection.’ 
Masaccio was born in 1402, and* continued 
the scries of frescoes commenced by his master 
Masoiino da Panicale, in the Brancacci chapel 
at Florence, where he was engaged about 1425 
-27, when he paid a visit to Rome, and there 
died, it was supposed by poison, either in 1428 
or 1429. Fri Filippo Lippi and his son Filip- 
pino are distinguished for delicacy of execution. 
Equal progress was in the meanwhile made in 
the sentiment of art by FrA Giovanni da Fiesole, 
known as the Beato Angelico (1387-1455). 
Antonio Pollojuolo of Florence (1430-1496) ad- 
vanced to a still higher degree the excellence of 
execution, especially in tempera. He was the 
first to dissect the dead subject for purposes 
of art. Both masters are seen to advantage 
in the National Gallery. Andrea Mantegna, 
born near Padua in 1431, was a disciple 
of Jacopo Squarcione. Though he was correct 
in his drawing, well versed in perspective, 
and apparently acquainted with tne antique, 
albeit the best antique statues had not then 
come to light, his neglect of certain refinements 
induced a crudeness of taste. He died in 1506, 
having been the first who practised the art of 
engraving in Italy. Bono of Ferrara, also a 
pupil of Squarcione, known as Bono Ferrarese, 
Mantegna’s contemporary, waB also an excel- 
lent master, and painted in a similar style. In 
this place we must not forget the master of 
so great a man as Leonardo da Vinci, Andrea 
Verocchio, a Florentine (1432-88). He was 
well skilled in geometry, optics, music, architec- 
ture, sculpture, and painting ; the last of which 
he is said to have abandoned, because, in a 
picture whereon he was engaged of the baptism 
of our Saviour, his pupil, Leonardo, had, under 
his order, painted in an angel, holding up some 
part of our Saviour's garment, so far excelling 
Andrea’s own figures, that, enraged at being 
outdone by a youth, he resolved never again to 
wield the pencil. It is said he was the first 
who preserved individual likeness by moulding 
the face in plaster of Paris. Leonardo da 
Vinci, of noble descent, and born about 1452 
in a castle so uamed near Florence, surpassed 
all bis predecessors. His powers seem to have 
been unlimited : he was ar admirable sculptor 
and architect, a skilful musician, an excellent 
poet, expert iu anatomy and chemistry, and 
well versed in all parts of the mathematics. 
Rubens had a very high opinion of his works, 
and especially of his Ccnacolo, in the refectory 
of the Dominicans at Milan. He was many 
1 3D 
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yean director of an academy of painting at Sebastiano del Piombo. Raphael Santi of 
Milan, which city he much benefited by his j Urbino was born on April 6, 1483, and died 
contrivance of the canal that supplies it with | on April 6 (Good Friday), 1520. The grace 
water from the river Adda. His death took and mild genius of Raphael were, perhaps, 
place at Clous near Amboise, in France, in much more capable of exciting our sympathies 
1510 : the story of his dying in the arms of than the burst of inspiration which the works 
Francis 1. has proved to be a fiction. The of the last-named master universally exhibited, 
last master of this period was Fri Bartolomeo As Michael Angelo was the father of epic paint- 
della Porta. Though not endowed with the ing, so was Raphael the father of dramatic paint- 


comprehension of Leonardo, he gave gradation | ing. * If separately taken,' Bays Fuseli, ‘ the 
to colour, form and masses to drapery, and | line of Raphael has been excelled in correct- 
dignity to execution. Fri Bartolomeo was a ness, elegance, and energy; his colours far 
native of Savignano, near Florence, and was surpassed in tone, and truth, and harmony ; his 
born in 1469. Nudities were, from scruples of masses in roundness, and his chiaro-oscuro in 
conscience, scarcely ever represented by him, effect : considered &s instruments of pathos, 
though he was a perfect master of drawing the his pictures have never been equalled ; and 
human figure. He was the first who used the in composition, invention, expression, and the 
lay figure. Fuseli says of him, 1 He was the power of telling a story, he has never been 
true master of Raphael, whom his tuition approached.’ Giulio Romano, architect and 
weaned from the meanness of Pietro Penigino, painter, was his greatest pupil. His style was 
and prepared for the mighty style of Michael drier and harder than any or Raphael’s school, 
Angelo Buonarotti.’ Fra Bartolomeo died in and he was frequently harsh and ungrateful, 
his convent of St. Mark, in 1517. Of the though generally vigorous and often grand. 
Umbrian painters, the great master was Pietro He died of fever at Mantua on November 1, 
Vamracd, called H Perugino, born at Citti 1546, in his forty-eighth year, 
della Pieve in 1546. He died a citizen of Giorgio del Castel Franco, called (from his size 

Perugia, at Castello di Fontignano in 1524. and beauty) Giorgione, and Tiziano Vecelli, 
He and Francesco Raibolini of Bologna (1450- combined with form the alluring and fascinating 
1517), commonly called Francia, were the first charm of colour. Born in the Venetian States, 
great Italian oil-painters ; masterpieces of both and in the same year (1477), they laid the 
may be seen in our own National Gallery. foundation of the Venetian school. Giorgione 
The greatest of the Florentines was Michael died young in 1511. Titian survived, to cany 
Angelo Buonarotti, bom at Castel Caprese, near out their principles, to the unusual age of 
Arezzo, March 6, 1475. He studied painting ninety-nine; he died of the plague in 1576. 
with Domenico Ghirlandajo, but first distin- Giovanni Bellini, the master of Titian (1426- 
guished himself as a sculptor. His great fres- 1516), was a good painter of portraits and of 
coesofthe Sistine Chapel at Rome were painted Madonnas, and an excellent colourist, as were 
in 1509-12 and 1533-41. In 1547 he was made also his contemporaries and rivals Giambat- 
architect of St. Peter’s, and carried out the tista Cima da Conegliano and Marco Basaiti. 
building to the base of the cupola ; he died at Other good painters of the north of Italy of 
Rome on February 17, 1564, and on March 14 this time were, Vittore Carpaccio, Paolo Morando, 
following was buried in a vault of the church Bonsignori, and Girolamo dai Libri; by all 
of Santa Croce at Florencce. of whom there are fine works in the National 

* Sublimity of conception,’ says Fuseli, 1 gran- Gallery. Paolo Cagliari, commonly called 
deur of form, and breadth of manner, are the Paul Veronese (1528-1588), developed the 
elements of Michael Angelo’s style. By these splendour of the Venetian school to the utmost 
principles, he selected or rejected the objects of magnificence. Jacopo Robusti, called Tinto- 
lmitation. As painter, as sculptor, as architect, retto (1512-1594), a great master, but too 
he attempted, and, above any other man, sue- often careless, professed to combine the co- 
ceeded, to unite magnificence of plan, and end- louring of Titian with the drawing of Michael 
les4 variety of subordinate parts, with the Angelo. Of Titian, Fuseli says, ‘He invented 
utmost simplicity and breadth! His line is that breadth of local tint which no imitation 
uniformly grand ; character and beauty were has attained, and first expressed the negative 
admitted only as far as they could be- made nature of shade: his are the charms of glazing 
subservient to grandeur. The child, the female, and the mystery of reflexes, by which he de- 
meanness, deformity, were by him indiscrimi- tached, rounded, connected, or enriched bis 
nately stamped with grandeur. A beggar rose objects.* ‘ He is the father of portrait paint- 
from his hand the patriarch of poverty ; the ing, of resemblance with form, character with 
liump of his dwarf is impressed with dignity : dignity, and costume with subordination.’ 
his women are moulds of generation ; his in- Antonio Lieti or Allegri, called Correggio, 
fants teem with tlio man ; his men are a race from the place of his birth, in the duchy of 
of giants.’ Again, 'He is the inventor of epic Modena, completed the charms of colouring 
painting, in that sublime circle of the Sistine and chiaro-oscuro. His chief works are at 
Chapel, which exhibits the origin, the progress, Modena and Parma: at which last place ho 
and the final dispensations of theocracy.’ His passed the greater portion of his life. He died 
principal disciples or followers wero Marcello at Correggio of a fever, at the early age of 
Venuttti, II Rosso, Giorgio Vasari, and Fr& forty, on March 5, 1534. Though the power of 
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Correggio's colouring was great, still greater 
was that of his chiaro-oscuro. The merits of 
Raphael are pathos and character ; the power 
of Titian was his colour, and that of Correggio 
his harmony. We have not space to dwell 
on the genius of Pordinone, who disputed the 
superiority of Titian, the meagre style of An- 
drea Vannucchi, surnamed Del Sarto, or the 
extraordinary vigour but puerile imbecility 
of conception of Pellegrino Tibaldi ; but we 
must not pass without notice the name of 
Sebastiano del Piombo, a Venetian, who died 
at Rome, at the age of sixty-one, in 1647* His 
name Del Piombo is derived from his office of 
keeper of the leaden seals given him by Pope 
Clement VII. Here he bo ingratiated himself 
with Michael Angelo, by joining the party 
against Raphael, that he was assisted in his 
designs by that great master, and especially 
in the Raising of Lazarus now in the National 
Gallery, which gained the universal applause 
of Rome, and was even put on a par with the 
celebrated picture of the Transfiguration by 
Raphael, but Michael Angelo had no hand 
in the painting of it. Equally favoured by 
Michael Angelo waB Daniele Ricciarelli of 
Volterra, who died at Rome in 1566 in his 
fifty-seventh year ; he was a sculptor aB well 
as painter. The depravation of the style of 
Michael Angelo which now generally super- 
vened is sufficiently visible in the works of 
Giorgio Vasari, born at Arezzo in 1512, to 
whom the world is more indebted for the la- 
bours of his pen, in the History of the Lives 
of the most celebrated Painters , Sculptors, and 
Architects , first published at Florence in 1550, 
than for those of his pencil : he died at Flo- 
rence, June 27, 1574. 

‘Vasari/ says Fuseli, ‘overwhelmed the 
places of the Medici and of the popes, the 
convents and churches of Italy, with a deluge 
of mediocrity. Francesco Primatiocio, of Bo- 
logna, the scholar of Giulio Romano, made 
abbot and superintendent of the royal build- 
ings of St. Martin de Troyes by Francis I., 
studied and spread the style of his master in 
France, where he decorated the palaces of that 
king with- mythology and allegory, in which 
he was assisted by his pupil, Nicol6 del- 
T Abate, and II Rosso or Maitre Roux, a 
Florentine. He was the founder of the so- 
called school of Fontainebleau, out of which 
the French school of painting arose. Prima- 
ticcio died wealthy at Paris in 1570, aged 
sixty-six. Francesco Mazzuoli, called from 
Parma, the place of his birth, Parmegiano, was 
on imitator of Correggio in tone and colour, 
and of Michael Angelo in form ; he was born in 
1504, and died at the early age of thirty-six. 
* That disengaged play of delicate forms, says 
Fuseli, ‘ the sviltczza of the Italians, is the pre- 
rogative of Parmegiano, though nearly always 
obtained at the expense of proportion/ 

Towards the end of the sixteenth century, 
Lodovico Carracci (1555-1610), with his cousins 
Annibale and Agostino, founded a school at 
Bologna, in which it was proposed to select the 


beauties, correct the faults, supply the defects, 
and avoid the extremes of the different styles 
and so attempt to form a perfect system. The 
recipe of ingredients for the formation of a 
perfect painter are contained in a sonnet by 
Agostino, well known to artiste ; they are as 
follows: Roman design, Venetian motion and 
shade, Lombardy's dignified tone of colour, the 
fierce style of Michael Angelo, Raphael’s symme- 
try, Titian’s truth to nature, and Correggio’s 
sovereign purity : add to these the decorum and 
solidity of Tibaldi, the learned invention of 
Primatiocio, and a little of Pax-megiano's grape ; 
or, to save all this trouble, imitate the works 
of NicoJd dell’ Abate. This was empiricism 
unworthy of such men as the Carracci, whose 
talents were of a very high order; but this 
was the beginning of the so-called eclecticism 
which distinguished the art of the seventeenth 
century, and gradually deteriorated into a spe- 
cies of academic materialism. Agostino (1659- 
1601), with a singular modesty, which prompted 
him rather to propagate the fame of others by 
his graver, than by steady exertion to rely 
on his own power for perpetuity of pame, was 
the most learned of the Carracci, and a good 
colourist. Annibale, whose taste was unequal 
to both of these, though bis power of execution 
was far superior, was born at Bologna, in 1560, 
and was the disciple of his cousin Lodovico. 
His great work was the painting of the Faraese 
Palace, in which, whilst we admire the vigour 
of the execution, we cannot help lamenting 
the choice of subject, which, says Fuseli, is ‘ a 
chaotic series of trite fable and bacchanalian 
revelry, without allegory, void of allusion, 
merely to gratify -the puerile ostentation of 
dauntless execution and academic vigour.' 
Such was the veneration of Annibale Carracci 
for the genius of Raphael, that his deathbed 
request was to be buried in the same tomb 
with him (the request was complied with), in 
the Pantheon at Rome, 1609. This eclectic 
Bolognese school did not last long: its scholars 
soon followed each his own peculiar taste. Its 
principal masters were Bartolomeo Schedone 
(1580-1615), Guido Reni (1575-1642), Lan- 
rranco, Albani, Domenichino, and Guerrino. 
Schedone embraced and often applied the har- 
mony and colour of Correggio ; whilst Giovanni 
Lanrranco (1581-1647) strove to follow him 
through the expanse of his creation and masses, 
more especially in his great schemes of fore- 
shortened groups. 

‘ Grace,' says Fuseli, 1 attracted Guido, but it 
was the studied grace of theatres ; his female 
forms are abstracts of antique beauty, attended 
by languishing attitudes, and arrayed by volup- 
tuous fashions. His male forms, transcripts 
of models found in a genial climate, are some- 
times characteristic of dignified manhood or 
apostolic fervour, sometimes stately, courteous, 
insipid.’ Francesco Albani (1578-1660) formed 
Nereids on plump Venetian models, and con- 
trasted their pearly hues with the rosy tints of 
Loves, the juicy brown of fauns and satyrs, 
of rich marine or sylvan scenery. Domenico 
3 d 2 
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Zampieri, called Domenichino (1681-1641), feed on the husks of Tuscan design, imbibed 
whose great qualities, through the jealousy of the colour of Venice, and spread the elements 
rivals, doomed him to a miserable life, aimed of that excellence which distinguished the sue- 
at the beauty of the antique, the expression of ceeding schools of Handers and of Holland.’ 
TLapVm.ftl t the vigour of Annibale Carracci, the It has been already mentioned, that as oil- 
oolour of Lodovico ; and, raiding something of i painters the Flemish Bchool preceded the 
each, fell short of all ; whilst Gio. Francesco I Italian. And the great followers of the Van 
Barbieri, oalled 11 Guercino da Cento (1592- j Eycks, at Bruges, surpassed their contem- 
1666), broke through all academic rules, s&cri- ' poraries in Italy, not only in the method, but 
ficing mind, form, and costume to effects of also in delicacy of execution. The elder Van- 
oolour, fierceness of chiaro-oscuro, and intre- der Weyden, who died in 1464, and Memling, 
pidity of hand. who died in 1495, both visited Italy : also 

Ghiercino, like most of the Bolognese of this Dierick Bouts, Hugo Vander Goes, Gerard 
epoch, had at one time been fascinated by the vi- Vander Meire, the younger Vander Weyden, 

_ as manner of Michael Angelo da Caravaggio Quin tin Matsys, Bernard van Orley, Lucas of 

(1569-1609), the founder of the school of the j Leyden, and Jan de Mabuse, were all masters 
so-called Tenebroai . He was distinguished for of this school distinguished for their rich co- 
the unparalleled force of his shadows, but he louring and remarkable delicacy of execution, 
was also at times an excellent colourist. The Peter Paul Bubens, born at Siegen,in West- 
master who most nearly approached, and some- phalia, in 1577, and Bembrandt van Bhyn, 
times even surpassed, him, was Giuseppe Bi- born at Leyden in 1607, by their extraordinary 
bera, called Lo Spagnoletto (1588-1656), the powers again showed that Italy was not the 
most successful of tne infamous triumvirate of only spot in which art could take root, but that 
Naples, which was so intolerant of rivals as Flanders and Holland afforded a soil in which 
to use the foulest means to get rid of them : it could flourish. The former of these, bred at 
Domenichino is said to have been one of the Antwerp under the instruction of Otho van 
many victims to this cabal. Veen, had, previous to his journey to Italy, 

From this time the art declined rapidly in acquired an unbounded power over the instru- 
Italy. It was, indeed, held up for a short ments of his art, and on his arrival was the 
period by the exertions of Nicolas Poussin, successful competitor- for fame with those mas- 
born at Andely, in Nprmandy, in 1594 : he went ; ters whom he selected as objects of emulation, 
early to Home, and studied in the academy of' Venice was the centre of attraction for him ; 
Domenichino there. He adopted Borne for his and there, from the splendour of Paul Veronese, 
country, and studied the works of antiquity with and the glow of Tintoretto, he compounded 
such zeal, that, like Polidoro da Caravaggio, ‘ that florid system of mannered magnificence 
he acquired a habit of thinking in their way. which is the element of his art, and the prin- 
Many of his works have the effect of coloured ciple of his school.* He died in 1640. His 
ancient bassi-rilievi. Poussin died at Borne in scholars saw through the eye of their master 
1666. Pietro da Cortona and Luca Giordano instead of seeing through that of nature ; but 
possessed veiy considerable talents ; but they from this censure must be excluded the illus- 
were much abused in their exercise by implicit trious name of Vandyck (1699-1641 )and that of 
obedience to the tasteless commissions of their Abraham Diepenbeck. Of the portraits of Van- 
employers. * dyck no mention is here necessary to enhance 

Germany, though without much apparent the esteem in which they are held. * The fancy 
intercourse at this time with Italy, had pro- of Diepenbeck, though not so exuberant, ex- 
fited by the progress of the arts ; and towards celled in sublimity the imagination of Bubens ; 
the end of the fifteenth century, we find the his Bellerophon, Hippolytus, Ixion, Sisyphus, 
works of Albert Durer had succeeded the fear no competitor among the productions of 
rude and uncouth productions of Schaffner, his master.’ Bembrandt, except in what re- 
Schon, Wolgemuth, and .Altorfer. Albert lates to form, was a genius of the highest order. 
Durer was born at Nuremberg on Good 1 In spite of the most portentous deformity, and 
Friday, 1471 . Although his Btyle was crude without considering the spell of his chiaro- 
and ungraceful, his prints were esteemed oscuro, Buch were his powers of nature, such 
throughout Italy, copied at Venice by the cele- the grandeur, pathos, or simplicity of his com- 
brated Marc Antonio, and so much admired by position, from the most elevated or extensive 
even Baphael hiwmfilf that he decorated his arrangement to the meanest and most homely, 
own chamber with them, and lamented that that the best cultivated eye, the purest seiisi- 
such a had been educated in a country bility, and the most refined taste dwell on 
where the want of models and works of art them equally enthralled.’ He died at Amster- 
must have so much retarded his progress, dam in 1669. 

With the single exception of Holbein, no The most celebrated of Bembrandt’s scholars 
German painter of this period was free from were Gerard Dow, Gerbrand Vanden Eeckhout, 
a mannerism in drawing, which was never Ferdinand Bol, Govert Flink, Philip de Koning, 
agreeable, but is often hideous. The know- and S. van Hoogstraten. M. Miercvolt, Frank 
ledge, however, of the state of painting in Hals, and B. Vander Heist, were his contcm- 
Itftly attracted hosts of German, Dutch, and ' poraries, and his rivals as portrait painters, 
Flemish students, who, * though content to 1 though they worked in a very different taste. 
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At this time, in Holland, throughout the 
seventeenth century and later, flourished a 
whole host of genre painters) in fact, genre 
and Dutch style are almost synonymous. The 
principal of these were: the Brueghels, Jan 
and Pieter, known respectively as \ el vet and 
Hell Brueghel ; Adrian Brouwer, Karel du 
Jardin, Pieter Laer (called Bamboccio), Jan 
van Hugtenburg, Philip Wouverman (1620-68); 
Pieter de Hooghe, Nicolas Maas (1632-93), 
Gabriel Metsu, Frans van Mieris (1635-81), 
Gaspar Netscher, Adrian van Ostade (1610-85), 
Paul Potter, Jan Steen, who seems to have 
taken a particular delight in ugliness, David 
Teniers the younger (1610-94), a great master, 
and Gerhard Terburg (160 8-8 1 ). Of landscape 
and marine painters of this school should be 
mentioned : Ludolph Bakhuizen, William Van- 
develde (1633-1707); Nicolas Berchem, Jan 
Both, Albert Cuyp, Aart Vander Neer, Jan 
Vander Meer, Jacob Ruysdael and his great 
pupil Meindert Hobbema (1638-1709). Of 
architectural painters the most distinguished 
were: G. Hoekgeest, Jan Vander Heyden, 
Pieter Neefs, Hendrik van Vliet, and Hendrik 
van Steenwyck. Of so-called fruit and still- 
life painters may be mentioned : Jan Davidsz 
de Heem, Melchior de Hondekoeter, Jan van 
Huysum, Bachel Ruisch, Jan Weenix, Jan 
Wynants, Adrian van Utrecht, Jan Fyt, and 
Willem Kalf. 

The school of the Carracci seems to have 
taken its deepest root in France, which, with 
few exceptions, until modern times has not 
produced artists greatly above mediocrity. 
The exceptions, however, which may be named 
are, besides Nicolas Poussin, who has already 
been mentioned: Eustache le Sueur, Charles 
le Brun, Sebastien Eourdon, and Pierre Mi- 
gnard, the great masters of the Louis XIV. 
period. ‘ The Seven Works of Charity , by 
Bourdon/ says Fuseli, 4 teem with surprisingly 
pathetic and always novel images ; and in the 
Plague of David, by Pierre Mignard, our sym- 
pathy is roused by energies of terror and com- 
binations of woe which escaped Poussin and 
Raphael himself/ 

Claude of .Lorraine, though a Frenchman by 
birth , must, like Nicolas Poussin, be classed among 
the painters of Romo. Apprenticed at home to a 
pastrycook, it was at Rome, as the domestic 
servant of Agostino Tassi, that he learnt the 
art of painting landscapes which not only im- 
mortalised his own name, but arc the boast of 
his countrymen to this day. lie died at Rome 
in 1682, in his eighty-second year; the two 
Poussins, Gaspar and Nicolas, and Salvator 
Rosa, the Neapolitan, all remarkable landscape 
painters, were the contemporaries of Claude at \ 
Rome. A more original school of art was cs - \ 
tablished in France in the period of Napoleon. 
Jacques Louis David (1748-1825) founded a 
taste, formed from antique sculpture, which 
superseded all others during the first empire ; 
but the affectation of the antique went so far us 
to dress men o f the nineteenth century in the cos- 
tume of ancient Rome. Pierre Narcissc Guerin, 
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Jean Germain Drouis, and Francois Gerard, 
were the principal masters of this school. A 
reaction, however, soon supervened, and we 
have a pure naturalist tendency in the pathetio 
works of Jean Louis G£ricault (1790-1824), 
and Louis Leopold Robert (1794-1835), a Swiss. 
Upon this followed the highly refined and 
i sentimental art of Paul Delaroche (1797-1856) 
and Ary Scheffer (1796-1858). The French 
school is generally distinguished for the high 
technical skill of its painters. . 

From what cause may be difficult to say^but 
the labours of the Spanish school were confined 
almost within the limits of individual imitation. 
The degree of perfection in this respect was 
indeed great, though the means pursued were 
very different; and the works of Giuseppe 
Ribera, Diego Velazquez (1599-1660), at first 
an imitator of Ribera, and Bartholome Esteban 
Murillo (1618-82), though never approaching 
the highest style of art, impress us with re- 
spect for their great powers of execution, and 
deservedly receive the homage of the Spanish 
nation. 

In this country, Hemy VIII. was the first 
monarch who seems to have taken any interest 
in the art. He invited Titian to England, aud 
by his patronage induced Hans Holbein the 
younger to settle in this country. Holbein, 
one of the ablest of portrait painters, and in 
all styles a great artist, is especially distin- 
guished for the truth and force of his crayon 
heads, which are unrivalled : he was born at 
Augsburg in 1495, removed with his father to 
Basel about 1516, came to England in 1526, 
and died here of the plague in 1543. Holbein 
was succeeded by Antony Moro, the principal 
painter of Queen Mary; by Lucas de Heere, 
and Federigo Zucchero, artists employed by 
Elizabeth. 

If painting was at this period likely to have 
taken root and flourished here, the Reformation, 
and the worse than absurd edicts passed by 
Edward VI. and Elizabeth, forbidding statues 
and pictures in churches, were nipping frosts 
that destroyed its growth. Charles I. was the 
first real patron of the arts that governed this 
country : he formed great collections. By him 
Rubeus and Vandyck were invited to England; 

, but the unfortunate fate oi the monarch inter- 
! rupted the progress that art then seemed likely 
to make. * His sou/ says Fuseli, 'in possession 
of the cartoons of Raphael, And with the mag- 
nificence of Whitehall before his eyes, suffered 
Vcrrio to contaminate the walls of his palaces, 
or degraded Lely to paint the Cimons and 
Iphigenius of his court ; whilst the manner of 
Kneller swept away completely what yet might 
be left of taste under his successors/ We have 
| had some good painters of heads : as Nicholas 
Hilliard, Isaac Oliver, and Samuel Cooper, iu 
miniature : and William Dobson, Robert Wal- 
ker, John Riley, and Jonathan Richardson in 
the natural size. The state of art continued 
extremely low in this country till the appear- 
ance of Sir Joshua Reynolds (1723-92). Wal- 
pole says that in the commencement of the 



PAIR OFF 

reign of George I. the arts of England were 
sunk almost to the lowest ebb. The names 
of Hogarth, Reynolds, Romney, West, Gains- 
borough, and Wilson, in their time, entitled 
this nation to some rank in the art; though 
we have as yet had no indication of that great 
style the history of which has occupied a con- 
siderable portion of the preceding pages. The 
names we nave mentioned have been succeeded 
by others ; as Sir Thomas Lawrence, a fine 
painter of a female head ;* Sir David Wilkie, a 
truly great master in the class of genre, as 
were also William Mulready and Charles 
Robert Leslie; William Etty, an admirable 
oolourist, equal to the most renowned of any 
age; and Joseph Mallord William Turner, 
the prince of landscape painters. There are 
also some now living, who have not only 
prevented the accusation of a retrograde move- 
ment, but have raised the art generally in the 
country higher than it was ever known in a 
preceding period. Yet much remains to be 
done. The genius of the nation seems bound 
up in commerce and politics; indifference to 
the first principles of art seems still to pervade 
those who only are capable of affording pa- 
tronage ; and many a collector, on whose walls 
hang splendid specimens of the Roman and 
Florentine schools, must, if he will apeak the 
truth, admit that his admiration of the well- 
painted tobacco pipes, pewter pots, and vulgar 
boors of the Dutch school, is more profound 
than his feeling for the sublime conceptions of 
Raphael, or Michael Angelo, or any other great 
master of the more ideal or abstract provinces 
of art. 

The reader may consult the following works 
for a more special study of the history of 
painting: Vasari’s Lives $c. Vite dei piu 
Kocdlmti Pittori , Scnllori e Architeiti , Le 
Monnier, Florence 1846-57 ; Kugler’s Hand- 
book to the History of Paint big, the Italian 
School, edited by Sir Charles Lock Eastlake — 
the German, Flemish, jnd Dutch Schools, by 
Dr. Waagen, 3rd ed. 1860 ; Eastlake’s Materials 
for a History of Oil Painting , 1847 ; Stirling’s 
Annate of the Artiste of Spain , 1848 ; Rac- 
zynski’s Arts en Portugal, Paris 1846 ; Villot’s 
Hotice des Tableaux du Mysee Imperial du 
Louvre , Ecole Fran$aise ; Michels, Histone de 
la Peinture Flamande et Hollandaise , Brussels 
1845-8; Rathgeber’s Annalen der Niederldn - 
disc hen Malerei $c. folio, Gotha 1839-44 ; 
Catalogue du Musis d 'An vers, 2nd ed. Ant- 
werp 1857 ; Burger, Musics de la Hollande, 
Paris 1858-60; Crowe and Cavalcasclle, Notices 
of the Early Flemish Painters , 1857, and their 
New History of Painting in Italy from the 
Second to the Sixteenth Century, 1864; Wornum, 
Descriptive and Historical Catalogues of the 
National Gallery $c. Foreign Schools, 43rd ed. 
1866, British School, 15th ed. 1866 ; Walpole’s 
Anecdotes of Painting in England Ac. 3 vole. 
8vo. 1849 ; and Woroum’s Epochs of Painting , 
1864. 

Fair Oft In Parliamentary language, when 
two members of the House of Commons, of 
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PALiEOTHERIUM 

opposite political opinions, agree to absent 
themselves from divisions of the house during 
a stated period, so as to neutralise each other’s 
absence, they are said to pair off; and the 
term is similarly applied to electors, &c., of 
opposite views, who agree mutually to refrain • 
from voting. 

FaUberglto. [Rhodonite.] 

Palace (Lat. palatium). In Architecture, 
a word generally used to denote the residences 
of kings, princes, and bishops. On the Conti- 
nent, however, the term is used in a much more 
extended signification, as the Palais L4gislatif, 
the Palais du Quai d'Orsay, the Palais de la 
Bourse, in Paris. 

Palace Court. A court of justice erected 
by Charles I., and made a court of record, with 
power to try personal actions between -party 
and party within a liberty extending to the 
distance of twelve miles round Whitehall: 
abolished in 1849. 

Paladin. In the Romances of the Middle 
Ages, a term derived from the Roman palati- 
nes (from palatum, a palace ), having its origin 
in the customs of the Byzantine court, by which 
the officers of the palace (palatini, comites pa- 
latii) were regarded as the highest dignitaries 
of the country ; hence palasm, or paladin, in 
the early French romances, for a lord or chief- 
tain ; and the name was thence appropriated by 
the Italian romantic poets to the heroes of their 
legends, the warriors of Charlemagne. 

Palaeocyou (Gr. nXeult, ancient ; «6vr, a 
dog). A genus of carnassial Mammalia, from 
the eocene of France, with affinities connecting 
the canine and ursine types of organisation. It 
was of the size of a wolf. 

P alec ?rrapby (Gr. raXculs, ancient, .and 
ypdtfxx', I write). The science or art of de- 
ciphering ancient inscriptions, including the 
knowledge of the various characters used at 
different periods by the writers and sculptors 
of different nations and languages, their usual 
abbreviations, initials, &c. The science termed 
diplomatics is, in effect, a branch of paleography. 
[Diplomatics.] Among many other modern 
authorities on this subject, the reader may be 
referred to Mr. Ottley’s remarkable paper in 
the Archceologia , vol. xxvi., on an ancient MS. 
of Aratus ; Kopp, Bilder und Schriften der 
Vorzcit , 1819; Palao-Critica, 1817. The most 
valuable compilation of paleographical know- 
ledge is to bo found in tho Traiti de Diploma- 
tique of the Benedictines of St. Maur, 6 vols. 
4to. 1748. See also the Palaographie Uni - 
vtrsellc of tho Messrs. Champollion, 1840. 

Palaeontology (Gr. *a\ai6s, ancient; By, 
Byrot, being ; and \6yos, a discourse ). The 
branch of zoological science which treats of 
fossil organic remains. 

Palaeosaurua (Gr. woXaiJt, and i ravpos, a 
lizard). A genus of extinct lizards, charac- 
teristic of the magnesian conglomerate. 

Palaeotberluin (Gr. rraKaiit, and 0riploy t 
beast). The name of a genus of extinct Pachy- 
derms. It was characterised by having twenty- 
eight complex molar teeth, four oamnes, and 



PALAEOZOIC PALATINATE 

twelve incisors, four in each jaw. Cuvier con- such mineral wealth id more recent formations 
eludes that the paleotheres, like the tapirs, had is, however, more apparent than real, and is 
also a short fleshy proboscis. Their remains rather connected with metamorphic action than 
characterise the gypsum quarries belonging to mere geological age. The rule hardly applies 
the upper eocene formations near Paris. They out of Northern Europe. 

have also been found in the corresponding strata Palmtra (Gt. waKtdarpa). Properly, a 

of the Isle of Wight. About twelve species of wrestling place or school (udAij, wrestling ) ; 
this extinct genus are already known. and hence the place where public games of 

^aUeoMio (Gt. woXouJj, and f<»4, life) strength are performed, and, by metaphor, such 
The name given by the universal consent of games themselves ( etudium palceetree, Horace), 
modern geologists to the oldest of the three great In Architecture, the palaestra was a part of the 
groups of fossiliferous strata, commencing with gymnasium (Pausan. vi. 21, 2, and 23, 4), espe- 
the lower deposits of the new red sandstone, cially appropriated to the athletes. The art of 
and continuing downwards into the rocks that wrestling waB termed palcestrikS (traKaiarpiicf)). 
have not yet been found to contain any fossils.* Palagonlte. A hydrous Scapolite found 
The term simply means old life , and refers to in amorphous grains and fragments, forming 
the significant and unquestioned fact that in the basis of basaltic tufa and conglomerate, 
these rocks we see the remains of the most in Iceland and elsewhere. It is of an amber- 
ancient known forms of life that were intro- yellow, yellowish-brown, or blackish colour ; 
duced on our globe. Involving thus no theory, and is named after one of the localities, Pala- 
it admits of universal application, and is very gonia, in the Val di Noto, Sicily, 
convenient. It has entirely replaced the term Palanquin. A sort of chair or chaise used 
primary. by the Chinese and in most parts of the East 

Much difficulty has been felt in drawing the as a vehicle of conveyance from one place to 
line of demarcation between palaeozoic and another. They are furnished with cushions 
mesozoio or secondary rocks. The existence, and curtains, and are usually borne by eight 
near the border, of large groups of sandstone men, who relieve each other at intervals, 
veiy poor in fossils, and the absence of any Palatals (Lat. palatum, the palate). The 
veiy distinct want of conformability, which by letters d, g, soft ana hard,y, k, l t n, and q, are 
wide extension may mark an important- break so called, from the organ chiefly employed in 
in the sequence, has rendered it necessary to their pronunciation. 

resort to fossils as the means of deciding. Palate (Lat. palatum). In Anatomy, the 
As these have been more carefully studied, it roof of the mouth. That part which is formed 
appears clearly that there exist amongst all by the lower portions of the superior maxillary 
adjacent rocks overlapping species, and thus and palatine bones is called the hard palate ; 
some obscurity and doubt may be felt in that which is due to the extension of mem- 
particular cases. This irf both natural and branous and muscular substance unsupported 
right ; but the result is that a somewhat arti- by bone is termed the soft palate. In Zoology, 
ficial line has been drawn, applying widely the modifications of the bony palate, and the 
but by no means universally. The existence palatal ridges, and other inequalities of Hie 
of groups of fishes in which the vertebral co- soft parts, are of use in the discrimination of 
lnmn extends into the tail, is thus regarded as the species of Mammalia, 
characteristic of the older ; while fishes whose Palatb. In Botany, the convex base of the 
tail is set on beyond the extremity of the verte- lower lip of a personate corolla, 
bral column, are characteristic of the newer Palatinate. The name formerly given to 
period. This is regarded as a useful practical two states of Germany, which were designated, 
guide in distinguishing doubtful cases. There by way of distinction, the Upper and Lower 
are many other peculiarities of structure and Palatinate, and though not contiguous, were 
groups of organic beings, which characterise under the control of the same sovereign till 
the older series ; but no one species or genus 1620. At that period they underwent great 
of animal is a perfectly safe indication. changes. Since the wars of the first French 

The principal subdivisions of the palaeozoic revolution, which contributed more than any 
series are referred to under separate headings event on record to unsettle the ancient land- 
in the pages of this work, and the general marks, they have been divided among different 
classification is given in the article on D»» German sovereigns, and their very name has 
script rvB Gxoloot. disappeared from the maps of Germany. The 

Palaeozoic rocks are very widely distributed, word palatinate is of feudal origin, and signi- 
and are generally regarded as more easily fies in a more restricted sense the province or 
identified by their fossils in distant countries seigniory of a palatine ; i. e. of a high dig- 
than the newer rocks. No doubt there is a nitary during the middle ages, who onginally 
great resemblance between many of the older* held office in the court of the sovereign, and 
deposits in the northern part of the northern was designated the comes palatii , but who af- 
hemisphere. towards obtained, within his own province or 

The paleozoic rocks are rich in valuable district, , the same power, rank, and jurisdic- 
minerals. They include the greater proportion tion, which the comes palatii possessed in the 
of the metalliferous veins and most of the coal palace. Hence the old Goman title pfalzgraf t 
aud iron found in England. The absence of count palatine ; in English palsgrave. 
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PALATINE, COUNTY PALIMPSEST 

Palatine* County. [County.] Paliforsklte. A white asbeatiform eili- 

Valato^ptuurjnyeuBi A muscle which cate found in ^ mining district of Paligoria 
arises at the root of the uvula and soft palate, in the Ural, 
and is inserted into the upper and back part Palllia. [Paubs.] 

of the thyroid cartilage ; it draws the uvula and Palillogy (Gr. voAiAAoyfo, from wd\n, 
soft palate downwards and backwards, and pulls again, and I speak). In Ehetoric, the 

the thyroid cartilage and pharynx upwards. repetition of a word, or fragment of a sentence, 
Pule (Lat. palus, a stake). In Heraldry, for the sake of greater energy : also, epana- 
the first and simplest kind of ordinary. It is lepsis and epizeuxis. Thus, Cicero (pro Cmc. 
bounded by two vertical lines, at equal dis- ix. 24), * Ferro, inquit, ferro, te idea;’ 'The 
tances from the sides of the escutcheon, of living the living, shall praise. Thee* (Isa. 
which it encloses one third. It seldom contains xxxviii, 19). A peculiar species of palil- 
more than three charges. The pallet, when logy, also called deuterologia, or anadiplosis, 
borne by itself, is one half of the pale ; but is where the last word of a verse, or of a para* 
sometimes as many as three pallets are borne graph in prose, is repeated at the beginning 
together. A coat bisected by a vertical line, of the next : 

with a different field on each side of it, is said supervenit Agio— 

to be party (or divided) per pale . The pale is -Egle NaXadum puohaxlma.— Virgil, Eolog. yL SO. 

a very ancient and honourable bearing. the innocent Bleep- 

Pale* Within the. An expression well Sleep that knits up the ravell'd brow of oaxe.— Macbeth. 
known in Irish history, applied to that portion Palimpsest (Gr. waXlfufarros). The name 
of Ireland to which for some centuries after its given to parchment, from which one writing 
invasion by the English, under Henry II. in has been erased Jbo make room for another. 
1172, the dominion of the latter was confined. The term meanaJiterally twice-rubbed (mem- 
The limits of the pale seldom extended beyond breena iterum abrasa , charta deletiUs ), not, 
the modern province of Leinster, and were fre- merely, as the glossary of Ducange would 
quently much less considerable. (Statistics of seem to denote, because the parchment had 
the British Empire , voL i. p. 429 ; Goldwin undergone erasure, of the writing been oblite- 
Smith, Irish History and Character.) rated, but because it had been twice prepared 

Paleae (Lat. chaff). In Botany, a name for writing, which was principally effected by 
given to the bracts stationed upon the re- rubbing it with p umi ce, first in the course of 
ceptade of Composite between the florets, and manufacture after the skin had been cured, and 
having generally a membranous texture and no again by the same process after the original 
colour ; also the interior bracts of the flowers writing had been taken away by washing or in 
of grasses. any other manner. The practice of making 

Pales (Lat.). In Mythology, the Italian palimpsests is mentioned in a letter from Cicero 
goddess presiding over cattle. Her festivals, to Trehatius : * Ut ad epistolas tuas redeam, 
t ailed Paldia, were celebrated on April 21, the caetera bell 3, &c, ; nam quod in palimpsesto, 
day upon which, according to jtradition, the laudo equidem parsimoniam; sed miror quid 
foundations of Rome were laid by Bomulus — iu ilia chartula fuerit, quod delare malueris 
the dies natalis urtas Bomse — as a great rustic quam hsBC non scribere ; nisi forte tuas formu- 
holiday. On this day the shepherds purified las.* (Cic. ad Earn. 1. viL c. xviii.) The at- 
their flocks by making them pass round a great tention of the learned was first directed to the 
fire made of laurel, pine, and olive branches, subject in modern times by Montfaucon, in an 
sprinkled with sulphur. An offering of wine, essay entitled Dissertation sur la Plante appelie 
milk, and millet was then placed on the altar Papyrus , which appeared in the Mem. de 
of the goddess, who was entreated to bless the V Acad. Fran. vol. vi. ; and in which the origin 
earth and the flocks with fecundity, and to of the Palimpsest MSS, is described in the fol- 
avert injury from them both. This festival lowing words : — 

was sometimes called parilia, from pario, as * Cela (le papier bombycm) vint fort & propos 
being concerned with the fertility of flocks. dans un temps oil il paroit qu’il y avoit grande 
Palflrey (Fr. palcfroi, Ital. palefreno). A disette de parchemin ; ce qui nous a fait perdre 
word seldom used except in novels and ro- plusieurs anciens auteurs : voicy comment, 
mances to signify a small or gentle horse, such fcepuis le 12e si&de, les Grecs, plongez dans 
us is fit for a lady’s use. It is also used by l’ignorance, s’avis&rent de racier les Ventures 
the old poetical writers for a horse used by des anciens MSS. en parchemin, et d’en 6ter, 
kings or noblemen, or on state occasions. autant qu’ils pouvoient, toutes les traces, pour 

Valid (Gr. noAucof). Iu Mythology, twin y ecrire des livres d’Eglise: ce fut ainsi qu’au 
divinities, worshipped in Sicily, and especially grand prejudice de la r^publique des lettres, 
in the neighbourhood of Etna ; sons, according les Polybes, les Dions, les Diodores de Sicile, 
to some, of Jupiter and Thalia, the daughter et d’autres auteurs que nous n’avons plus, 
of Vulcan ; according to others, of Vulcan furent metamorphoses en Triodions, en Pente- 
aud iEtna, daughter of Ocean. Their heads costaires, en Hom&ies, et en d’autres livres 
appear on coins of Catania. Their name was d’Eglise. Apr&s une exacts recherche, je puis 
supposed to be derived from returning (vd\ty assurer que des livres Merits sur du parchemin 
Uur0at) out of the earth, under which their j depuis le 12e si&de, j’en ay plus trouv4 dont 
mother had borne them. (Virg. AZn. ix. 585.) ' on avoit racl£ l’ancienne Venture, que d’autres. 



PALINDROMUS 

Mai* comme tons les copistes n’estoient pas 
6galement habiles k effacer ainsi ces premiers 
auteurs, il sen trouve quelques-uns ou l’on 
peut lire au moms une partie de ce au ’on ayoit 
voulu raturer ’ 

The practice of which Montfaucon speaks 
had a much mo/e ancient date than that which 
he assigned to it; although it was in all proba- 
bility most frequent during the middle ages, 
when, in consequence of the scarcity and ex- 
pense of parchment, the monks were induced 
to efface the writings of the ancient authors 
to make room for their own. On the means 
adopted by the monks for effacing the original 
writing, and on that still more interesting 
process by which in recent times the original 
writing has been again brought to light, the 
reader is referred to an article in the Edin- 
burgh Review, vol, xlviii., in which all that has 
been done in the restoration of ancient MSS. 
is set forth with great clearness. Among the 
most important works so recovered are the 
treatise of Cicero De Republiefl, which was 
found in the Vatican library at Rome, in a 
MS. which had been rewritten with a Com- 
mentary of St. Augustine on the Psalms ; and 
the Institutes of Gains, found by Niebuhr at 
Verona. (Sandars, Institutes of Justinian, 19.) 
For the restitution of the former the learned 
world is indebted to Angelo Mai, the principal 
librarian of the Vatican library at Rome, who 
may indeed be regarded as the hero of pa- 
limpsests ; and for the latter to the labours of 
Bekkcr and Goschen, who were sent to Rome, 
for the purpose of examining MSS., by the 
Royal Academy of Sciences at Berlin. 

Pallndromus (Gr. nahlvSpofios, running 
back again). A verse or line which was the 
same when read backwards or forwards. The 
well-known verse which has been put into the 
mouth of the devil may serve for an example : — 

Signa to, signa, temere me tangis ct angis. 

P&llngenesia (Gr. naXtyyev^ala, from 
nd.Au/, and yivetrts, birth). In Philosophy, a 
new or second birth — regeneration. The doc- 
trine of the destruction and reproduction of 
worlds and lining beings is Oriental ; but the 
word in question appears to be of Stoical 
origin. (Diog. Laert vii. 72.) The Stoics 
are said to have held that the demiurgus, or 
creator, had absorbed all being in himself, and 
reproduced it out of himself. 

VaUnceneiii. Production of animals, 
either from a pre-existent living organism, on 
which they were parasites, or from putrescent 
animal matter. 

Palinode (Gr. woXci^&fa). In Poetry, a 
recantation : properly, a piece in which the poet 
retracts the inveetives contained in a former 
satire. {Man. de V Acad, des Inset, vol. xii.) 

Palinurns jf Gr. IlaXirovpoy). Tho steers- 
man of the vessel of A£neas, drowned, according 
to Virgil, off the coast of Italy (JSn. v.), and 
afterwards met with by the Trojan hero in the 
shades. A promontory on the coast received his 
name. 


PALLADIUM 

PaliiadM (Fr. palissade, from Lat. palus, 
a stake or pole). In Fortification , strong wooden 
palings. For use in field-works, they are 
generally placed in the ditch, and are often 
made of the rough stems of young trees. For 
permanent works, they are generally made of a 
triangular shape, square pieces of timber being 
cut diagonally to support them, and are usually 
placed on the banquette of the covered way. 
They are pointed at the upper ends. 

P&llssander (Fr. palissandre). A name 
for Rosewood. 

Paliurns (Gr. vaXlovpos). P. aetdeatus , a 
shrubby plant, belonging to this genus of Rham- 
naceae, is said to have yielded materials for the 
1 crown of thorns,* and hence has been called 
Christ’s Thorn. It has long flexible branches, 
and each leaf has two sharp spines at its base, 
one straight, the other hooked. The plant, 
which inhabits the countries bordering on the 
Mediterranean, is commonly used for making 
hedges, and tho seeds are considered medicinal, 
and also tinctorial, being used as a dye. 

Pall Mall or Palle MalUe. An old 
game, in which an iron ball was struck with a 
mallet through an iron ring. As being formerly 
practised in St. James’s Park, it has given its 
name to the street called Pall Mall. 

Palla or Pallium (Lat.). In Roman An- 
tiquities, the outer garment, of a square or 
rectangular form, appropriated to females of 
respectable rank. A part of it was thrown over 
the left shoulder, and hung down from the 
arm. It is described by Apuleins {Met. xi.). 
The toga was worn by men, instead of the 
pallium, during the republic and the earlier 
emperors. There seems to have been a shorter 
palla. (Martial i. 93.) 

Palladium (Gr. naXAdStop)'. A wooden 
statue of Pallas, which was said to have 
fallen from the skies, as a sign to Ilus, the 
founder of Troy, to convince him that he was 
under the guidance of Zeus. On itB preser- 
vation depended the safety of Troy ; and, ac- 
cordingly, Odysseus and Diom6d6s were com- 
missioned to steal it. According to other 
accounts, the palladium was conveyed from 
Troy to Italy by ASneas, and was afterwards 
preserved in the temple of Vesta at Rome. 
The word palladium passed into European 
languages, m which it signifies that parti- 
cular law or privilege which is regarded as 
the safeguard of the people’s liberties. Tho 
trial by jury, and the freedom of the press, 
are each called the palladium of the British 
constitution. 

Palladium. A metal discovered in 1803 by 
Wollaston, associated with the ore of platinum. 
It resembles platinum in colour and lustre, and 
it is ductile fend malleable, but very hard. Its 
specific gravity is 11*8. Its fusibility is inter- 
mediate between gold and platinum : it is oxi- 
dised and dissolved by nitric acid : its oxide 
forms red salts. Its symbol is Pd, its equi- 
valent 54. Medals have been struck of palla- 
dium ; and it is sometimes used in the delicately 
graduated scales of astronomical instruments, 
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PALLAS PALMS 

being nearly as white as silver, and not liable Palm. Iu Sea language, a peculiar thimble 
to tarnish. Combined with silver, it forms used in sailmaking. The word also denotes the 
alloy used by dentists. flattened end of each arm of an anchor, ter- 

MUui (Gr.). In Greek Mythology, a name minating in a point to enter the ground, while 
of Ath6n6. Plato derived the word from the breadth of the palm gives a good hold. 

Ur. »<£aa«o/, to brandish a spear, but more Palm Oil. An article imported from the 
probably it is the same as jrtUA.a£, a maiden . west coast of Africa. It iB solid, and of a 
[Minekva.] reddish-yellow colour, and has a faint odour of 

Pallas. One of the four small planets violets. It is largely used in the manufacture 
which revolve between the orbits of Mars and of soap and candles, and is sometimes burnt in 
Jupiter, discovered by Dr. Olbers of Bremen, lamps, and made into ointments. Mixed with 
on March 28th, 1802. Its symbol was formerly tallow and a little caustic soda.it forms one 
a lance J , but is now 0. On account of the of the varieties of railway grease. It is chiefly 
minuteness of this planet, and the nebulous the produce of the El mis guineensis. 
appearance by which it is surrounded, it is Palm, Order of tlie Fruitful. A society 
extremely difficult to arrive at any certain formed in 1617 in Germany, and connected by 
conclusion respecting its real magnitude. Sir a species of chivalrous institution, for the pre- 
W. Ilerschel estimated its diameter at eighty ! starvation and culture of the German language, 
miles, and Sehroetcr at 2,099 miles, or nearly Lewis, prince of Anhalt, was the first head of 
the size of Mercury: but astronomers prefer the order. This body is said to have done much 
the former measure. for the German language, but to have ended by 

Pallets. In Clock and Watch work, attempting too much in the way of refinement 
4l ic pieces connected with the pendulum or and innovation. It was dissolved in 1680. 
balance which receive the immediate impulse (Ersch and Gruber’s Encyclopaedia.) 

• 't the swing- wheel or balance-wheel. They Palm Sunday (Dominica Palmarum, 
are of various forms and constructions, ac- PasehaEloridum). The Sunday before Easter, 
cording to the kind of escapement employed. or the day of celebration of the triumphal entry 

Palllobranclilates (Lat. pallium, a mantle , of Christ into Jerusalem. The custom of carry- 
aud brsnehiu, gills). The name of an order of i ing palm branches on particular days of fes- 
Acephalous Molluscs, including those in which tivity was an older Jewish observance. The 
the gills are situated on the internal surface of feast of Palm Sunday appears to have been 
the lobes of the mantle. observed all along in the Eastern Church, but 

Pallium (Lat. a cloak). A vestment which ! is said to have been revived in the West by 
by ancient usage is sent from Koine to all Gregory the Great. The earliest known Latin 
archbishops of the Roman Catholic church, and homily for the day is by the Venerable Bede, 
to the four Latin patriarchs of the East, on Palms (Lat. palina). These plants, called 
their accession. The history of this usage, by Linnaeus, from their noble and stately ap- 
and the gradual submission of the Western pearance, the princes of the vegetable king- 
patriarchs to it, thereby acknowledging in the dom, constitute the natural order Palmaccm , or 
end the complete authority of the see of Rome, Palma, a group of arborescent Endogens, chiefly 
is carefully traced by. M. Rheinwald, in the inhabiting the tropics, distinguished by their 
Encyclopedia of Ersch and Gruber, art. ‘Pal- fleshy, colourless, six-parted flowers, enclosed 
lium.’ It is now a white woollen band, made within spathes; their minute embiyo, lying in 
round and worn over J he shoulders, crossed in the midst of albumen, and remote from the 
front, with one end hanging down over the hilum ; and rigid plaited or pinnated inarticu- 
breast; the other, behind it, ia ornamented lated leaves, sometimes called frondB. Wine, 
with purple crosses, and fastened by three I oil, flax, flour, sugar, and salt, says Humboldt, 
golden needles or pins. It was the cus- ! are the produce of this tnbe ; to which Von 
tom, at the period of the greatest power of Martius adds thread, utensils, weapons, food, 
the Roman see (introduced by Gregory VII. and habitations. The most common species is 
himself), for the archbishops to come to Rome the Cocoa-nut Palm. Their wounded stems, or 
fur the purpose of receiving it; it is now spathes, yield in abundance a saccharine fluid, 
delivered as a mandatory, or merely by a 1 known in India by the name of toddy. The 
d degate from Rome. Some simple bishops \ succulent rind of the Date is a most nutritious 
r. ccivo the pallium as a mark of honour. The ' as well as agreeable fruit. Sago is yielded by 
i-'o'hof whi'di the pallium is made is woven 4 the interior of the trunks of many species ; and 
from the wool of ten white lainLs, bb ssod ; the fruit of (lie Arcca Catechu, the well-known 
at Rome ou the festival of St. Agnes, and j Pisang, or Betel-nut, is remarkable for its 
deposited on tho tomb of St. Peter during the J narcotic or intoxicating power. The common 

♦ v *; til hts festival. (Hook, Church Dictionary .) j Canes or Rattans of the shops are the flexible 

Palm (Lat. palma, the hand). An ancient ! stems of species of the genus Calamus. 
measure of length taken from the extent of the The ^alins fern rather an extensive family, 
hand. There were two different palms ; one ; and the species are applied to a vast number 
■- {.o nline to tho length of the hand, and : of economic uses. They are usually simple- 
rtoth«*hr' olih. The toman palm was stemmol, but in at least one genus this char: ic- 
■ eight and - half Englndi i miles. The t eristic is departed from, the species Hyphrcns 
•‘i'gbsh palm i* und. rsicod to b* rliree inches. ! frequently producing a large head of branch* s. 



PALMA CHRISTI 

Palma Cbrlstl (Lat.). One of the names ! 
of the Castor-oil plant, Ricinus communis. 

Palmares (Lat. from palma, the hand). 
Muscles belonging to the hand. The palmaris 
bn vis is situated between the wrist and little 
Huger, and assists in contracting the palm ol‘ 
the hand ; the palmaris long us is on the fore- 
arm, and bends the hand. 

Palmate (Lat. palmatus). In Botany, a 
term applied to leaves and other bodies with 
live or seven lobes, meeting in a common point, 
and resembling a hand when spread out. 

Palmer. In Mediarval History, a name i 
popularly given to crusaders returned from the 
holy war, or pilgrims from Palestine, from the 
p.ilm-branch which they were wont to carry 
as a staff in commemoration of their journey. 

Palmer Worms. By this name arc 
known the hairy caterpillars of certain noc- 
1 nrnal moths, used as bait in trout-fishing, 

Palmlc Acid. The acid obtained by the 
action of hyponitric acid upon castor oil. 

Palmipeds (Lat. palmipedes, from palma, 
n pahs, and pes, afoot). The name given h w 
t'nvier and Temminck to an order of birds 
oirresponding to the Anscres of Linnaeus, and 
the Natatores, or swimming birds, of Illigcr. 

Palmistry (Lat. palma, the hand). A 
species of divination, which professed to foretell 
i at ure c%'cnts from the inspection of tho lilies 
and marks on the hands and fingers. [Ciiiuo- 
maxcy.1 

Palmitic Add, Ethalic, Cetyllc, or 
Olldic Acid. A colourless, crystalline, in- 
odorous body, existing frequently in the free 
k- f.ife in palm oil, and in the combined form in 
.'pcrinnceti. 

Palmyra YXTood. The wood of the Boras- 
,s m flatieif for mis, and of Cocos nucifra. 

Palo de Vaca. The South American 
n ime of the Cow-trek, Brosmium Galacto - 
Joulron. [Brosimuw.] 

Palp (Lat. palpare, to touch softly). A 
jointed sensiferous onran, attached in pairs to 
the labium and maxilla of insects, and termed 
respectively labial and maxillary palpi, or 
feelers. 

Palpators (Lat. palpator, one who caresses). 
The name of a family of Clavicorn beetles, in- 
cluding those which have very long maxillary 
feelers, or palps. i 

Falpebree (Lat.). The eyelids; the upper 
and under uniting at each end to form the 
ennthi. 

Palpitation (Lat. palpitatio, a throbbing). 
This term is especially applied to irregularities 
of the heart’s action, which are frequently the 
result of mdiges f ion, of nervous excitement, or 
mental agitation. | 

Palsy. [Paralysis.] 

Paludamentnm. The peculiar militaiy 
dress of a Roman general (imperator), in the 
times of the republic, afterwards adopted by 
the emperors. It was worn only in the cam- 
paigp, and exchanged for the toga in Rome, 
Vitellius, according to Tacitus, was advised not 
\<j enter the city in it, as it would be making it 
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1 look like a city taken by storm. (Hist. ii. 89 ; 
Mem. de V Acad, des Inscr. vol. xxi.) 

Palsdiaa (Lat. pains, a marsh). A genus 
of fresh-water or marsh snails ; so called from 
their location in marshes, ditches, and slow 
streams. Many species are common in Great 
Britain ; a beautiful example, called the agate 
marsh-shell ( Paludina achatina r Lam.), may be 
fouud in the smaller tributaries of the Thames. 

Pampas. Treeless plains extending for 
2,000 miles from the tropic of Capricorn to the 
southern limit of the American continent on 
I the east side of the Andes. The breadth varies 
from 210 to 500 miles. The total area is esti- 
mated at 750,000 square miles. 

Within this wide range of country there are 
necessarily great differences of climate. For 
the most part the plains form stepliko terraces, 
ranging north and south and rising to the west. 
Generally sterile, their steps are sometimes 
richly covered with verdure. They are hero 
and there intersected by streams, but tho 
waters flowing over them do not fertilise tho 
soil. Huge boulders occasionally interrupt tho 
dreary flat, black lava platforms sometimes 
intervene, and white incrustations of salt are 
not wanting. Swamps occur in the southern 
part of the tract, which are occasionally flooded 
by the rivers and entirely inundated. In other 
districts these remarkable platforms are ex- 
ceedingly fertile, and they arc estimated to feed 
at least a million of horned cattle and three 
millions of horses, all of which are derived from 
animals introduced by the Spaniards. The 
higher plains to the west are less fitted for 
natural pastures, but admit of very successful 
cultivation. A large salt desert forms the 
northern termination of the Pampas. 

Pampas Grass. The garden name for a 
fine grass of Buenos Ayres, (iynerium or gen- 
ii urn, much cultivated on account of its orna- 
mental character. 

P amp earn Formation. A vast extent of 

fossilifirous deposits in South America belong- 
ing to the newer Tertiary period. This group 
of rocks ranges for a distance of 1,400 miles 
from north to south, with a breadth of nearly 
•100 miles, and everywhere contains remains 
of shells of the same species as those found in 
the adjacent seas. The elevation above the sea 
varies from 100 to 400 feet The rocks con- 
sist for the most part ol‘ c.i reous mud with 
many concretions, and abound with the bones 
of some gigantic extinct quadrupeds. The de- 
posit appears to have been formed gradually 
i on an ascending coast line. 

Pampelmouse. The fruit of Citrus dccu - 
mana. 

Pamperos. Violent 6out,h-wost winds 
which sweep over the Pampas of Brazil. 

Pamphlet (from Span, papelete, by the 
ir sertion of the nasal : Wedgwood). In Print- 
ing, a short treatise or essay, generally speak- 
ing on some subject of temporary interest, 
which excites public attention at the time of 
its* appearance. We commonly understand by 
the word pampMet a production of the above 
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character when it cornea from the publishers 
merely stitched together in sheets, and not 
bound. Books in octavo, of five sheets,' or 
under, are technically termed pamphlets. The 
word is used by Chaucer. Pamphlets became 
of common use in political and religious con- 
troversy about the middle of the sixteenth cen- 
tury ; in England under the reign of Elizabeth ; 
in Prance, during the wars of religion. 

Pampre (Pr. ; Lat. parapinus, a tendril 
or vine leaf). In Sculpture, ornaments con- 
sisting of yine leaves and grapes. 

Pan (Or.). The chief rural divinity of the 
Greeks, who presided over flocks and herds. 
He was said by some to be the son of Hermes, 
born in Arcadia. At Athens his worship, we 
are told, was not introduced till the time of the 
battle of Marathon. (Herod, ii. 145.) He was 
represented with the head and breast of an 
elderly man, while his lower parts were like 
the hind quarters of a goat, whose horns he 
likewise bore on his forehead. His emblems 
were the shepherd’s crook and the pipe of 
seven reeds. 

Panabaae. A mineralogies! name for 
Tetrahedrite or Grey Copper-ore. 

Panacea (Gr. *avdKtia). Literally, a re- 
medy which professes the power of curing all 
sorts of diseases. The idea was personified in 
Panacea, a daughter of JEsculapius, to whom, 
in conjunction with her better known sister, 
Hygieia, the power of healing all diseases was 
ascribed. 

Panada (Ital. pane, bread). Bread or bis- 
cuit steeped or boiled in water so as to acquire 
a soft consistence. ‘Place thin sheas of the 
crumb of bread in a saucepan, and add rather 
more water than will cover them ; then strain 
off the superfluous water and beat up the bread 
till of the consistence of gruel; sweeten it, 
and add, when proper, a little sherry. * (Pereira 
On Food and Diet.) 

Panatbenaea (Gr. UavaBi}vaia). The great 
national festival of the inhabitants of Attica, 
celebrated in honour of Athena. [Minerva.] 
There were two solemnities of this name, the 
great and the little. The former were celebrated 
once in eveiy five years; the latter in every 
third year, or, as some think, every year. The 
exhibitions at these festivals were torch races, 
gymnastic, musical, and poetical contests, with 
sacrifices and feasts; and, at the great Pan- 
athenaea, the sacred stole (Wir\os), decorated by 
the hands of chosen virgins with embroidery re- 
presenting the deeds of heroes and patriots, was 
hung like a sail on a machine in the form of a 
ship, and thus conveyed up to the Acropolis in a 
procession, and placed on the statue of Athena. 

Paiias (Gr. ; another form of vayaicit, all - 
healing). A name applied to some plants of the 
Araliaceous order, which are held in high es- 
timation in consequence of their real or sup- 
posed virtues. The root of P. Sckinseng, called 
Ginseng, is highly valued by the Chinese phy- 
sicians, from its reputed power of warding off 
fatigue and invigorating the feeble frame; in 
China it has sometimes been sold for its weight 
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in gold, hut in Europe it has failed to produce 
any remarkable effects. The roots of the 
North American P. quinquefolium are also 
highly valued. 

Pancartes or Panohartse. In Diploma- 
tics, royal charters in which the enjoyment of 
all possessions enumerated in the instrument is 
confirmed to a subject. The word, however, 
is used in other and looser significations. 

Pancratium (Gr. irayiepdriov, literally a 
complete contest). A kind of athletic contest 
practised by the Greeks, which combined 
wrestling and boxing together. 

Pancratium. In Botany a genus of Ama- 
ryllidacea , of which the European P.maritimum, 
though not now regarded as officinal, has pro- 
perties resembling those of the squill. There 
are many tropica} species which are extremely 
ornamental. They characterise a section of 
the order distinguished by the presence of a 
cup or coronet within the perianth, the stamens 
being borne on the cup. 

Pancreas {Gr. nwyicpeoy). A glandular 
viscus of the abdomen, situated under and be- 
hind the stomach ; its duct entersthe duodenum, 
into which it conveys the pancreatic fluid. It 
is commonly called the sweetbread in animals. 

Pancreatic Fluid. This is a colourless 
viscid liquid, secreted by the pancreas. It is 
alkaline, and rendered frothy by agitation. It 
yields from 8 to 9 per cent, of a solid residue, 
of an albuminoid nature, and when heated sets 
into a solid like ovalbumen. It is precipitated 
from its aqueous solution by alcohol ; but an 
excess of water redissolves the precipitate. 
When the solid residue is incinerated, the ash 
yields chloride of sodium f with phosphate and 
carbonate of soda. The nature of the organic 
principle is not well understood. It appears 
m some respects to resemble pfcyalin ; but its 
chnnicteristic property is to assimilate oily 
matters. It forms an emulsion with oils ana 
fats, when the mixture is heated to about 100° ; 
this appears to be a process of saponification, 
glycerine is produced, and the fatty adds are 
set free. The pancreatic juice is the only 
animal secretion which resolves fatty matters 
into glycerine and fat-addrf, and it does this 
independent of its alkalinity. [Nu-tution.] 

P&ndQBmonivun (Gr. way, and halpuey, a 
demon). The general appellation bestowed by 
Milton on 

— the high 

Of Satan and his peers.— Par. Lost , 1. 81. 

Pandanaccee (Pandanus, one of the 
genera). A natural order of arborescent 
Endogens inhabiting the I nd ian Archipelago, 
and most of the tropical islands of tne Old 
World. They have the aspect of gigantic pine- 
apples, bearing the flowers of a Sparganium , 
and are remarkable among arborescent Mono- 
cotyledons for their constant tendency to branch, 
which is always effected in a dichotomous 
manner; and also for their leaves being ar- 
ranged so distinctly in a spiral manner that 
they have acquired the common name of Screw 
Pines. The principal genus is Pandanus t of which 
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many species are known. P. Candelabrum is 
the Chandelier-tree of Guiana. P. utUia, the 
Yacona of the Mauritius, is extensively grown 
for the sake of its leaves, which are made into 
bags or sacks for sugar. P. odoratissimus has 
lory fragrant flowers. The seeds of some of' 
the speeies of this genus are edible. 

Pandects (Gr. ravdltcrai, lit. all-receiving). 
The- great compilation of the Roman law pub- 
lished by the emperor Justinian. [Digest.] 

Pandiculation (Lat. pandiculor, I gape). 
The gaping, yawning, and stretching that cha- 
racterises some diseases. It sometimes occurs 
in the cold flt of an ague. 

Pandit. The title of learned Brahmins in 
Hindustan. The term is used ironically in 
England to designate anyone who makes a 
vast show of learning without possessing it in 
reality. 

Pandora (Gr. from *av, and 5 tipov, a gift). 
In Grecian Mythology, the name given to the 
first woman, according to Hesiod. She was 
formed of clay by Hephaestus, at the request 
of Zeus, and was created for £he purpose of 
punishing Prometheus. All the gods vied in 
making herpresents ; and thus arrayed, she was 
brought to Epimetheus, who had been warned by 
his brother Prometheus to receive no gifts from 
the gods ; but charmed by her beauty, he received 
Pandora, who on his threshold lifted the cover 
of the cask in which all evil things were shut up. 
In her terror, she replaced the covering, and 
Hope alone remained a prisoner beneath it. 

Pandore (Gr. rat'Sovpa, Fr. mandore). A 
musical instrument of three strings. 

Pandours. A kind of light infantry, 
formerly organised as separate corps in the 
Austrian service : raised from the Servian and 
Rascian inhabitants of the Turkish frontier, 
and originally under leaders of their own, styled 
harumbachas. Since 1755, they have been in- 
cluded in the regular army. 

Pandurlform. Literally, fiddle-shaped ; a 
term applied by botanists to the leaves of some 
plants which in outline somewhat resemble the 
form of a Pandore or violin. 

Panegyric (Gr. \6yos Tatniyvpiicls, a speech 
addressed to a general assembly , rayijryupis). 
In Oratory, a eulogy or harangue, written 
or spoken, in praise of an individual or body 
of men. Among the ancients, orations were 
recited in praise of the departed on various 
occasions, before solemn assemblies; hence 
the name. Among the later Romans, the baser 
practice prevailed of reciting panegyrical ora- 
tions on distinguished living persons in their 
presence. Among the moderns, panegyrical 
oratory has been chiefly confined to funeral 
discourses from the pulpit. In France, how- 
ever, the doges or orations, pronounced in some 
literary and scientific societies on the decease 
of a member, bear something of the character 
of classical panegyrics. 

Panel (said by Sir H. Spelman to mean 
or schedule, as a panel of parchment, 
[n Law, a roll containing the names of 
jurors whom the sheriff returns to pass on a 
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trial. In Scottish Law, the accused person in 
a criminal action from the time of his appear- 
ance is styled th epannel. For various opinions 
on the origin of the word see Wedgwood, Dic- 
tionary of English Etymology, s.v. * pane * and 
‘ panneL’ 

Pangiaceae (Pangium, one of the genera). 
A small order of Dicotyledonous plants be- 
longing to the Papayal alliance, in which they 
are distinguished by their polypetalous flowers, 
with a scale at the base of each petal. Pangium 
edule is a Javanese tree with hard solid wood. 
The bark and leaves contain a poisonous prin- 
ciple ; but the kernels of the seeds, macerated 
in cold water to remove the noxious narcotic 
qualities, are occasionally used as a condiment. 

Paulo. A word usually applied to a sud- 
den and groundless alarm, the myth being 
that Pan, during the Indian expedition of 
Bacchus, was surrounded by enemies, and that 
the shouting of his men, favoured by the echoes 
of a rocky valley, so frightened them that they 
instantly took to flight. 

Panic, Commercial. In the ordinary 
course of trade, the amount of money and the 
discount accommodation afforded by the seve- 
ral banks are proportioned to the amount of 
assistance generally required by traders. A 
rate of profit due to the skill, labour, and risk 
of the borrower, can be effected in commercial 
transactions in addition to the rate of profit 
procurable from the ordinary employment of 
capital at interest. Hence, as long as there 
exists a difference between the profit derived in 
trade and the interest paid for capital, bor- 
rowers will always draw upon the funds of 
lenders, and the two will share the proceeds of 
the investment. Nothing, however, but caution 
on the part of lenders will prevent borrowers 
from occasionally interpreting a future profit as 
greater and surer than events prove it to be, 
and from incurring a loss which may not only 
sacrifice whatever capital they possess them- 
selves, but also that which they have borrowed ; 
and there are events occurring from time to time 
in the course of trade, which no prudence could 
foresee and no caution avoid. If with these 
we take into account the occasions on which 
fraudulent or injudicious speculation is rife and 
a temper of risking capital in what appear to be 
promising ventures becomes contagious, we see 
at once the elements out of which a commercial 
panic can be developed. 

It is not possible to draw a sharp line of 
distinction between overtrading or speculation, 
and legitimate commercial risk. In all trade 
some dements of peril are always present. 
The most prudent person may find that he has 
produced overmuch, that he was deceived in the 
market for which he has supplied shipments, 
that the demand he anticipated has failed to 
exist either in part or wholly, that a glut has 
occurred by simultaneous shipments, or that he 
has unconsciously over-traded by some other 
obvious and natural error. But, on tho other 
hand, traders may be reckless and unscrupulous, 
or bo filled with hopes that a monopoly of some 
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article may be secured out of which large profits course, by the other banks, who take the ini- 
are to be derived. tiative of the Bank of England as their rule), 

All purchases, whether real or speculative, is endured by the commercial world, and the 
act on prices. A buyer, whether he pays ulti- applications remain as large, and are met again 
mately or not, enhances the market value of by a rise in the rate, these alternate demands 
a commodity by the fact of his demand. In and checks continuing till the demand is greatly 
the ordinary course of things, the mutual com- diminished, and the resources of the Bank are 
petition of buyers and sellers is beneficial to restored. But the rate may be raised to such 
the public, because it steadies price and equal- a height, and the demand may be so urgent, 
ises supply. Speculation, however, is always that a collapse of credit takes place, and large 
relative to a scanty supply, or to a supply the bankruptcies ensue ; in other words, a commer- 
quantity of winch is not likely to be or cannot rial panic occurs. And as, of course, not only 
be increased at pleasure. Suppose the article the speculators, but persons engaged in legiti- 
to be one of high necessity or great convenience, mate and prudent trade, must pay equally 
and the competition of buyers forees the price the advanced rate of discount, it often happens 
up to a very great increase above its ordinary that traders of undoubted solvency, and whose 
rate. A reaction then upon the market, due to capital is more than fully equal to the complete 
an unexpected supply from another quarter, or liquidation of all claims upon them, are forced 
to a disinclination on the part of the public to to suspend payment, and suffer all the incon- 
endure the enhanced cost, may occur, and the veniences of a failure. 

price will drop, and with a falling price very The difficult question, whether the effects of 
frequently involve the bankruptcy of the specu- a commercial panic are not exaggerated by the 
lator. If the transactions on which the specu- restrictions of the Bank Act of 1844, is one 
lation is based are large, and the competition which is still debated with great warmth. The 
active, the indebtedness of one or more houses object of the Bank Act was, unquestionably, to 
may induce the ruin of others, and a collapse diminish the risk of a crisis by checking the 
is inevitable, and with it a large destruction of power of advance in limine. It was supposed 
that form of capital which is founded on credit, that the tendency to speculation was increased 
It has been already stated [Ctjekekct], that by the power which a bank possessed, before 
bankers are the agents by whom borrowers the Act, of issuing its notes according to its 
and lenders are brought together. The banker own discretion, a discretion unlimited by any 
discounts the bill of bis customer, partly out consideration beyond that of due regard to its 
of his own capital, partly out of the deposits owu solvency, i. e. to the convertibility of its 
of other customers. If he gives no interest paper. The object may have been in part 
on deposits, as is the practice of the Bank of fulfilled ; that is to say, the circumstances 
England and most private bankB, the banker tending towards a commercial crisis may have 
appropriates all the profit which is procured been, before the Act, protracted, and the recoil 
by advances on discount ; if he gives interest, from an undue inflation may have been more 
as is the case with most joint-stock banks, severe. But panics have not been prevented, 
the profit derived is contained in the difference nor have enormous commercial losses, due to 
between the rate of interest on deposits and the certain destruction of credit, been obviated 
the market rate of discount, a sum which, though by the operation of the Act, while the means 
representing a small percentage, is in effect a for meeting the temporary difficulties incurred 
large actual profit on numerous and extensive by houses of undoubted solvency have been 
transactions. The depositors in banks, if com- largely curtailed, if not entirely taken away, 
mercial men, are also its customers for discount; Mr. Mill thinks that the disadvantages of the 
a sum varying in extent with the funds and Act greatly preponderate over its advantages, 
credit of the customer being ordinarily allowed though he makes the statement with caution, 
on commercial bills. When, however, applica- and with tho reserve due to the magnitude^ 
tions for discount are very pressing, as when intricacy, and importance of the subject- 
large purchases are made, or trade is execs- In the modern history of banking, four 
sively active, or a largo amount of deposits are noteworthy cases of commercial panic or crisis 
withdrawn for investment, either in home or have occurred. In 1825, the panic is ascribed 
foreign undertakings, or when the state of to enormous mining speculations and the nego- 
the exchanges indicates a drain of bullion, or tiation of loans to the nascent trans-Atlantic 
similar causes arise, the banker contracts his republics. In 1839, American speculations of 
accommodation, and the discounter, either large amount were, it is said, the cause. The 
mediately by means of bill brokers, or imme- cotton failure in America and the generally 
diately by personal application, draws on the deficient harvests of 1846 and 1847, are cited as 
resources of the Bank of England. In order the causes of the panic of these years; while 
to meet this increased (demand on the funds the extensive failures of Scotch and American 
available for trading purposes and at the dis- houses are supposed to account for the crisis 
posal of the Bunk, the Bunk raises its rate of 1857. On the last two occasions the pro- 
of discount, and thus attempts to check the visions of the Bank Act were suspended, and 
applications. If, however, their necessities are the restoration of commercial confidence was 
urgent^ or the anticipated rate of profit is still the immediate result. 

tempting, this enhanced rate (followed, of All experience has confirmed the alarm felt 
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at the commercial cousequences of undertakings 
whose magnitude is such as to require for their 
completion either a supply of capital in excess 
of that which is annually accumulated out of 
savings, or a diversion of existing capital from 
ordinary to novel occupations. Such was the 
case in the railway mania, when parliament 
sanctioned, with singular inconsiderateness, such 
a number of operations as would have exhausted 
ten times the amount of annual savings, and 
in the year 1864, when similar, though not 
equal speculation, took the direction of limited 
joint-stock companies. Mr. Mill has enume- 
rated four causes as tending to a commercial 
crisis: 1. Extraordinary war expenditure. 2. 
Large exportations of capital for foreign in- 
vestment. 3. Failure in the crop of some 
country which supplies a necessary raw material. 
4. Failure on a large scale of a harvest at 
home, and therefore the necessity of importa- 
tion. To these may be added, 6, The extra- 
ordinary developement of commercial under- 
takings at home, tending to make a drain on 
capital, or to divert it from its customary 
employment. 

Panicle. In Botany, a form of inflorescence 
m which the primaiy axis developes secondary 
axes, which themselves produce tertiary. In 
other words, a raceme bearing branches of 
flowers in place of simple ones. 

Fanicum (Lat.). A very extensive genus 
of Grasses, some of which, as P. miliaceum , 
pilosum, and frumentaceum , are extensively 
grown in warm countries for their grain, which 
constitutes some of the varieties of Millet. In 
tropical and sub-tropical regions they form the 
chief of the fodder grasses. 

Fannel (Fr. panneau). In Architecture, 
an area sunk from the general surface of the 
surrounding work. In Joinery, it is a tympa- 
num, or thin piece of wood, framed, or received 
into a groove by two upright pieces, and two 
transverse rails or cross pieces, at the top or 
the bottom. [Panel.] 

Panoply (Gr. navoir\ta). Literally, all the 
armour that can be worn for defence ; complete 
armour. 

Panopticon (Gr. wav, and tfwrogat, I see). 
A term coined by Jeremy Benth&m to denote the 
plan of the prison which he designed and recom- 
mended for adoption in his Theory of Punish- 
ments. This building was distinguished by three 
leading properties, for an account of which the 
reader is referred to vol. xxii. of the Edinburgh 
Review, pp. 19, 20 ; but its greatest peculiarity 
consisted in its form, and in the disposition 
of its cells, which were so constructed that the 
inspector could see each prisoner at all t : mes 
without himself being seen ; and hence the 
origin of the term. 

Panorama (Gr. war, all, and Zpaya, a view). 
A picture in which all the objects of nature that 
are visible from a single point are represented 
on the interior surface of a round or cylindrical 
wall, the point of view being in the axis of the 
cylinder. 'Hie rules according to which the 
different objects are represented in perspective 
783 


PANTAGRAPH 

are easily deduced from the consideration that 
the lines on the panorama are the intersections 
of the cylindrical surface of the picture with 
one or more conical surfaces having their 
summits at the point of view, and of which the 
bases are the lines of nature which the artist 
proposes to represent. In executing this kind 
of perspective the artist divides the horizon into 
a considerable number of parts, twenty, for 
example, and draws, in the ordinary way, on a 
plane surface, a perspective view of all the 
objects comprised m each of these portions of 
the horizon. He then paints on a canvas re- 
presenting the developement of the cylindrical 
surface, the twenty drawings, in as many ver- 
tical and parallel stripes ; and the picture is 
completed by stretching the canvas on thn 
cylindrical wall of the rotunda which is to 
contain the panorama. When a painting of 
this kind is well executed, its truth is such 
as to produce a complete illusion. No other 
method of representing objects is so well cal- 
culated to give an exact idea of the general 
aspect and appearance of a country as seen 
all round from a given point. 

The first panorama exhibited in London was 
painted by Robert Barker in 1789 ; it repre- 
sented a view of Edinburgh. A panorama of 
London was the first that was introduced into 
Germany, in 1800. Since that time they have 
become common in all the principal cities of 
Europe. Barker was the inventor of panora- 
mas. He built and opened the circular exhi- 
bition rooms in Leicester Square in 1793. 
After his death in 1806 the exhibition was 
carried on by his son, Henry Aston Barker, and 
Robert Burford. The latter produced a grand 
scries of panoramas, and died, in his seventieth 
year, on January 30, 1861. 

Panstereorama (Gr. nor ; trrcpcSs, solid). 
A model of a town or country, in relief, exe- 
cuted in cork, wood, pasteboard, or other 
substances. 

Pansy (Fr. pens£e, a thought). One of 
the names applied to the garden varieties of 
Viola tricolor and some allied species, which 
are usually cultivated under the name of Hearts 
ease. [Viola.] 

Panta graph (Gr. nay, and yp&<pv, I write). 
Frequently but improperly written Pentagrapn. 
An instrument for copying, reducing, or en- 
larging plans. It consists of a jointed rhombus, 
A B C D, made of wood or brass,' and having 
the two sides BA and BC 
extended to double their 
length. The side A D and 
branch A E are graduated 
from A, in such a manner 
that if 0 and T be coiTe- 
sponding divisions, A O is 
to B 0 in the same ratio as 
A T to B E or B F. Small 
sliding boxes for holding 
a pencil or tracing point are brought to the 
corresponding graduations, and fixed in their 
positions by screws, and a third is fixed at the 
point F. Now, since in every position of the in- 
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strument the two sides AD and B F are parallel, Pantheon (Or. wdvBeoy). Literally, a tern- 
and the points 0 and T are so taken that _ple dedicated to all the gods. There were 
O A : A T : : 0 B : B F, the three points O, T, two magnificent structures so named, one at 
and F must necessarily range in a straight Athens, the other at Borne. The latter still 
line; consequently, if any one of these three exists, though comparatively in mins. The 
points be taken as the centre of motion, and foundation of this building is goferally as- 
another *of them be carried along the boun- cribed to Agrippa, the son-in-law of Augustus, 
daries of any figure, the third will trace out It now forms arChristian church, dedicated to 
a similar figure, redttoed or enlarged according the Virgin Mary and' All Saints, and generally 
as it is nearer to or farther from the centre called the Rotunda. The forni is circular, and 
of motion than the point which is carried along its roof a hemispherical dome 1 44 feet in dia- 
the figure to be copied. The pantograph was meter, its height being the same from the 
invented by the Jesuit Christopher Scheiner, pavement to the top of the domd. It haB a 
in 1603, and is described by him in a tract Corinthian portico, consisting of sixteen granite 
mtitled Pantoaraphice sive Are Delineandi , fyc., columns, of which eight stand in front. Pliny 
published at Rome in 1623. A more perfect ranked this edifice as one of the wonders of the 
instrument for accomplishing the same objects world. Since its erection, it has been grievously 
has been invented by Professor Wallace of spoiled of its ornaments. The term pantheon 
Edinburgh. [Eidoqraph.] Both instruments has been absurdly applied to places of public 
may be so modified as to produce a reversed exhibition in which every variety of amusement 
representation of the figure to be copied ; an is found. 

application which is extremely useful for the Panther (Gr. vdvOijp). A name given by 
purposes of copperplate engraving and litho- the earlier French zoologists to an Indian 
graphy. variety of the Leopard (Fdis leopardus), which 

Pantaloon (ItaL. pantaleooe). One of the was supposed to differ from the more typical 
chief characters in all pantomimic represents,- individuals found in Senegal. The panther 
tions. The pantaloon of the original Italian and leopard are now classified by zoologists as 
pantomime was a Venetian burgher, Baid to one single species, which Dr. Gray has termed 
have been so called from the words ‘pianta Leopardus varius . 

leone, ’ the planter of the lion , the banner of Pontile. A tile cast in a curvilinear form, 
Venice. favourable to the flow of water. Pan tiles 

Pantechnicon (Gr. near, and differ from plain tiles in this respect, that the 

A place in which every species of workmanship latter are made as plane as possible ; the 
is collected and exposed, for sale. former are cast with a channel in the centre. 

Pantheism (Gr. II«v, and &los, God). In Panttsooracy (Gr. was, all ; Xaos, equal ; 
Metaphysical Theology, the theory which iden- * parity, I govern). A fanciful name, invented 
tifies nature, or the r b way, the universe in its by some enthusiastic politicians in this country 
totality, with God. This doctrine differs from in the latter period of the French revolution, for 
atheism in the greater distinctness with which a scheme of equal government and socialism, 
it asserts the unity and essential vitality of Southey, Coleridge, and some of their friends, 
nature ; parts of which all animated beings joined m it, and were at one time engaged in a 
are. The most ancient Greek philosophers project of emigration to America in order to 
were pantheists in this sense ; Anaxagoras carry it out. Byron calls it 1 a scheme less moral 
being the first who distinctly stated the co- than ’twas clever.’ 

existence with nature of a reasonable creator — Panto chronometer (Gr. way; XP^ yos t time; 
‘ a mind, the principle of all things.’ In this and pirpov, a measure). A tetm recently in- 
sense, too, Spinoza may he called a pantheist, vented and applied to an instrument which is a 
The pantheism of Schelling and many modern combination of the compass, the sun-dial, and 
German philosophers is of a different stamp, the universal time-dial, and performs the offices 
According to these thinkers, God is conceived of all three. 

as the absolute and original Being, revealing Pantologia (Gr. war, and A work 

Himself variously in outward nature, and in of universal instruction or science ; equivalent 
human intelligence and freedom. It is not to Dictionary or Encyclopedia. 
easy to see how pantheism in this sense differs Pantomime (Gr. wayripipts, all-imitating). 
from the Christian view of God, as expressed A species of theatrical entertainment, in which, 
in the language of St. Paul, ‘in Whom we live, according to the derivation of the word, the 
and move, ana have our being.’ The world is, whole action of the piece should be represented 
indeed, conceived to be animated by the pre- by gesticulation, without the use of words, 
sence and agency of the Deity ; but His distinct- The English pantomime is an amusement pecu 
ness and independent subsistence are definitely liar to our theatre. A class of actors in vogue 
laid down as the condition and ground of all at Rome, who performed pieces in dumb show, 
phenomenal existence, and of reason itself. expressing everything by their dancing and ges- 
Panthetstte. In Sculpture, a term applied turcs, were called pantomimes, and from them 
to statues and figures which bear the symbols the name of this species of amusement* among 
of several deities together, the meaning of ourselves has probably been taken. [Mmr.s.j 
which has been a subject of dispute among Papacy. The office of pope, or, historically, 
aitiquaries. the succession of popes in the see o. Rome. 
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The origin of the term is Oriental The word 
papa* was used in lower Greek with the signi- 
fication of father, and is still applied by the 
Greek church to the priests of that communion. 
In die Western church, the title was not un- 
commorily given to bishops in general, and was 
not confined to the Homan pontiff for several 
centuries. 

1. The Homan church, from its situation, 
could not fail to exercise a sensible influence 
over other nations. Before the transference of 
the empire to the shores of the Bosporus, Home 
was still Che centre of the civil and commercial 
world. Thither came those who had fallen 
under suspicion of departing from the faith, 
and those also who had accused them of. heresy. 
The decisions of the bishop of Home, as arbi- 
trating between such persons, were sometimes 
admitted by more than those in whose favour 
they were given. Yet the importance thus 
acquired was not sufficient to establish an 
inherent supremacy, nor does the idea of such 
supremacy appear at that time to have entered 
the minds of the bishops of Home ; and we 
find Irenseus of Lyons interfering to check the 
dogmatism of Victor of Home, and Cyprian 
maintaining the validity of heretical baptism, 
in concert with the Asiatic church, and in, 
opposition to the Roman. 

2. It is in the fourth century that the first 
dawn of substantial power appears in the 
Homan see. Upon the recognition of Chris- 
tianity by the civil government, the bishop of 
Home is found in the enjoyment of precedence 
among the prelates of the empire. The patri- 
arch of Constantinople is expressly exalted by 
Theodosius (x.d. 381) to the second rank. The 
canons of the council of Sardica, 347 (the 
genuineness, however, of which is suspected), 
allow bishops in certain cases an rppeal to 
the Homan pontiff. Even the removal of the 
seat of government to Constantinople, although 
the very fact of its residence at Home had un- 
doubtedly contributed to the pre-eminence of 
its bishop in earlier times, seems to have 
favoured the pretensions which the popes began 
now openly to maintain. Home was no longer 
under the immediate eye of the emperor. . The 
patriarch of Constantinople, although he enjoyed 
the imperial favour up -o a certain point, was 
not allowed to outstep it, and was subject to be 
deposed if he forgot for a moment the relative 
position in which he stood. The emperors of 
the West, on the other hand, took up their 
abode at Milan, or Ravenna ; and when they 
had been overturned, and the barbarians began 
to found new dynasties upon the ruins of the 
Italian provinces, the popes were among their 
most useful instruments in civilising and con- 
solidating the fragments of their power. 

Again, the nearer contact which thus took 
place between the Italian clergy and the pagans 
of the north, afforded tho popes an opportunity 
of diffusing the idea of their own supremacy, 
while at the same time they extended the limits 
of Latin Christianity ; and while Antioch and 
Alexandria were trembling before the birth of 
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Mohammedanism, andConstantinople was losing 
one by one its fairest provinces, the dominion 
of the Western primacy was acquiring daily a 
wider basis and a more devoted people. 

3. With Gregory I., at the end or the sixth 
century, commenced one of the most important 
epochs in the papal history. The- system of 
aggrandisement, of which he laid the foun- 
dations, consisted id fhe conversion of the 
heathen, upon the principle above mentioned, 
and the connection of the monastic orders with 
the Homan see, by releasing them from the im- 
mediate jurisdiction of their own diocesans. 

4. The next important step in the history of 
the papacy is the famous donation of Pepin, 
by which the Italian provinces which the 
French king had conquered from the Lom- 
bards were transferred by him, not to his 
own dominions, nor to the Greek emperor, 
who had the ancient hereditary claim, but 
in temporal sovereignty to the pope. But 
even this political power, thus acquired, was 
not in itself pregnant with such important 
consequences as the principle which was sanc- 
tioned by the immediate occasion of the dona- 
tion ; for Pepin had taken counsel with Pope 
Zachary whether he should be justified in over- 
turning the throne of the imbecile prince whose 
servant he was, and had been formally au- 
thorised so to do. The possessions which 
thus came into the hands of the Homan bishops 
were confirmed and enlarged by the addition 
of the territory of Rome itself by Charlemagne, 
at the close of the eighth century ; . and tho 
dominion thus acquired, though the sovereignty 
over them was partially interrupted by various 
revolutions of the middle ages, continued, until 
the recent establishment of the kingdom of 
Italy, to form the temporal patrimony of* St. 
Peter. It is to be observed, that the nature 
and extent of the power accorded to the popes 
by Charlemagne has given rise to much dispute; 
and the partisans of the Homan see have been 
charged with giving to it a false and exaggerated 
colouring. 4 The original record/ Dr. Milman 
remarks, * has long perished ; its terms are but 
vaguely known. . . The nature of the papal 
tenure and authority is still more difficult to 
define. Was it the absolute alienation of the 
whole temporal power to the pope ? In what 
consisted the sovereignty still claimed and 
exercised by Charlemagne over the whole of 
Italy, even over Rome itself?’. ( History of 
Latin Christianity , book iv. chap, xii.) 

5. The dissensions which took place among 
the successors of Charlemagne in the ninth cen- 
tury afforded a tempting opportunity for poli- 
tical encroachment on the part of the Homan 
bishops. In 879, Charles the Bald was pro- 
claimed emperor by Pope John VIII., and his 
immediate successors received their nomination 
also from the same source. It was in the same 
century that the forgery of the decretal epistle s 
gave a colour and authority to many temporal 
claims of the Roman see. 

6. It was not, however, till the pontificate of 
Gregory VII. (1073-1086), that the principle 
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of temporal aggrandisement received a system- 
atic develapement* The grand project which 
that prelate entertained was to reduce the. whole 
territory of Christendom to a feudal subjection 
to the holy see. He assumed the right of ap- 
pointment to all the crowns of Europe ; and 
with such success, that when his principal op- 
ponent, Henry IV. of Germany, had succeeded 
in dispossessing him of his pontifical chair, and 
placing therein the antipope, Clement III., the 
victorious monarch continued to recognise, in 
the creature whom he had thus installed in the 
papal prerogatives, the very same authority 
which Gregory had claimed over him, and re- 
ceived from his hands his own imperial crown. 
A main feature in this political scheme was the 
reduction of the whole body of the clergy into 
immediate dependants upon the papal throne. 
In order to effect this, the law of celibacy was 
strictly enforced ; the elections of bishops by 
their sdiocesan clergy discouraged and almost 
abolished; and their investiture by their national 
sovereigns, in itself a monarchical usurpation, 
became the great subject of contention between 
the pope and the emperor. Although in this 
struggle the pope was finally unsuccessful, yet 
principles were advanced during its progress, 
and claims bequeathed to posterity, which 
smoothed the way for the more fortunate 
aggressions of later pontiffs, and exalted the 
power of the papacy to its greatest height under 
Innocent HI. at the beginning of the thirteenth 
century. 

7. The power of excommunication had been 
exercised long before tlie time of Hildebrand ; 
the interdict by which a whole state was laid 
under a spiritual ban was not adopted till 
about that period. This weapon was un- 
sparingly wielded by Innocent III. ; and the 
degradation to which John of England was 
subjected by him through these means is one of 
the strongest instances of the extent to which 
the papal power was advanced. But Innocent, 
although his clergy were better disciplined sub- 
jects, and his pretensions invested with the 
superior efficacy of prescription, had new and 
greater difficulties to contend with than his 
famous predecessors. At this time the tide of 
human opinion was already on the turn. Nu- 
merous reforming sects arose and threatened to 
undermine the fidelity of the lower classes ; the 
rinces were more conscious of the yoke which 
ad been imposed upon them, and more anxious 
to avail themselves of an opportunity to cast it 
off: the clergy also, the main stay of the papal 
causo, were beginning to excite general murmurs 
by their corruption of manners. It is between 
Gregory and Innocent, therefore, that the period 
of the substantial greatness of the Itomau see 
must be placed. 

Since the Reformation, the adherents of the 
papacy have been reduced by at least one-third 
in nnmbeT, and its pretensions have been prac- 
tically reduced in morc.than an equal proportion. 
At various times it has conceded more or less 
independence to its clergy, and has tacitly with- 
drawn its cininiB to political supremacy. The 
786 


PAPER 

rights of states and sovereigns have been secured 
by concordats. The spiritual power which it 
still retains is a matter of opinion rather than 
of history ; and it is yet to be seen whether the 
threatened extinction of its temporal sovereign- 
ty in the States of the Church will actually 
weaken or confirm its hold on the consciences 
of its adherents. [Monachism.] 

Papaver (Lat. ). The principal genus of the 
order Papaveracea. It contains some orna- 
mental species, as P. orientale and braeteatum ; 
some useful kinds, as P. somniferum , the Opium 
Poppy; and some troublesome weeds, as the 
I flaunting Poppy of tbe cornfields, P. jRhceus. 
P. somniferum is very extensively cultivated 
1 in India, Persia, &c. for the sake of the opium 
obtained from its unripe capsules. Its seeds 
contain a large quantity of pure oil, which is 
extracted as an article of food. [Opium.] 

Papaveraoeae (Papaver. one of the genera). 
A natural order of narcotic plants, belonging 
to the Polypetalous division and the Ranal 
alliance of hypogynous Exogcns. They are 
nearly related to Ranunculacca , with which 
they correspond in habit and in the structure of 
the seeds, but differ in having pari etal placenta* 
and a calyx of only two pieces. The Cornfield 
Poppy, the Horned Poppy, Celandine, Argemone, 
ana Eschscholtzia, are well-known examples, 
either cultivated for the sake of their flowers 
or destroyed as showy but troublesome weeds. 

Papaverine (Lat. papaver, a poppy). One 
of the crystallisable basic substances contained 
in opium, distinguished from the others by giving 
a deep blue colour with concentrated sulphuric 
acid. 

Papaw (from papaia-marum, its Malabar 
name). The name of a tropical fruit produced 
by Carica Papaya. [Carica.] 

Pap ay ace ae (Papaya, a synonym of Carica). 
A small natural order of the Papayal alliance 
of diclinous Exogens, distinguished by their 
monopetalous corollas. The most important 
plant of the order is the Papaw. 

Paper (Fr. papier, Gr. *dirupos). A thin 
and flexible substance of various colours, but 
most commonly white, used for writing and 
printing, and for other purposes. It is manu- 
factured from vegetable matter, reduced to a 
pulp by means of w-ater and grinding ; and is 
made up into shot is, quires, a/.d reams, each 
quire consisting of twenty-four sheets, aud 
each ream of twenty quires. 

In the early ages of society, various ma- 
terials were employed for writing purposes ; 
as stones, bricks, tablets of wood, plates of 
lead, skins, parchment, linen, layers of wax, 
tablets of ivory, and, above all, the papyrus, 
all these various materials being resorted to in 
succession, as the ineligibility of each induced 
a fresh endeavour to discover some more de- 
sirable substitute. 

Papyrus Paper. — As our present object is to 
trace the progress of paper, rather than to 
enter into a minute account of those materials 
which were employed antecedent to its manu- 
fa< tn re, it will not be necessary to dwell upon 
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the other substances, which are as diversified 
as human ingenuity could devise ; but pass on 
to the byblus or papyrus, the immediate pre- 
cursor of paper, and the article from which 
it was first manufactured. Egypt has ‘the 
honour of the invention, and Isidore even fixes 
the locality at Memphis. Varro, the Roman, 
ascribes the invention to the time of Alexander 
the Great, after the founding of Alexandria ; 
but we find in Pliny a passage attracted from 
the writings of Cassius Hemina (a Roman 
annalist of the second century b.cA in which 
he speaks of some books found in tne tomb of 
Numa when it was opened, 635 years after his 
decease, and in which he asserts that these 
books were of paper, and had been interred 
with him. But as Numa belongs rather to 
mythology than history, the opinion of Hemina 
as to the genuineness of this tomb is about as 
valuable as the belief respecting the tombs of 
JEneas. (Sir G. C. Lewis, Credibility of Early 
Roman History , ch. ix. § 11.) Hence his as- 
sertion proves nothing for the antiquity of 
papyrus paper ; but as papyrus seems to have 
been in high reputation in the time of Alex- 
ander the Great, it is probable that improve- 
ments were made during his reign which en- 
hanced its value and increased the manufacture. 

It is evident, says Sir Gardner Wilkinson 
{Ancient Egypt, vol. iii. p. 61), that the papyrus 
plant 1 from its great value and from its ex- 
clusive cultivation in certain districts, where 
it was a government monopoly, could not have 
been applied to the many purposes mentioned 
in ancient authors ; we may therefore conclude 
that several plants of the genus Cyperus were 
comprehended under the head of byblus or 
papyrus. This is not only in accordance with 
probability, from their general resemblance, 
but is expressly stated by Strabo (lib. xvii. p. 
650, ed. Cas.), who says that “ much grows in 
the lower part of the Delta, where one kind 
is of an inferior, and the other of a superior 
quality, and this last is known by the distinc- 
tive appellation of hieratic byblus. That the 
profits arising from its sale may be increased, 
they have adopted the same plan which was 
devised in Judaea, regarding the date-tree and 
balsam, permitting it to grow only in certain 
places ; so that its rarity increasing its value, 
they benefit themselves at the expense of the 
community.” And that under the nam $ papyrus 
he includes other kinds of Cyperus t produced 
spontaneously in the marshy lands, is evident 
from his stating that the “ papyrus does not 
grow in great quantity about Alexandria, be- 
cause it is not cultivated there,” and Winy and 
other writers show that the plant to which they 
frequently applied this name was wild in many 
parts of Egypt. There is, therefore, reason to 
believe that several species were comprehended 
under the general appellation of byblus or 
papyrus. The Cyptrus divts , which grows to 
the height of five or six feet, is still cultivated 
in Egypt for many purposes to which the 
papyrus plant is said to have been applied ; 
and I have no doubt that, this was the species 
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commonly employed in former times for making 
mats, baskets, parts of sandajs, papyrus boats, 
and for other ordinary uses; the Cyperus 
papyrus , or Papyrus {Byblus) hieraticUs of 
Strabo,, being confined to the manufacture of 

It is true that papyrus continued in use long 
after the invention of paper ; and this is the 
argument by which it is contended that the 
manufacture was of more modem date, although 
the only fair inference seems to be that it was 
only rare or expensive. It appears, however, 
that after this time papyrus paper was chiefly 
manufactured at Alexandria, and continued a 
source of profit to that city up to the fifth 
century, to the close of which it remained in 
general use throughout Europe ; Italy retained 
it to the eleventh, and France even so late as 
the twelfth century. ' 

The papers made from papyrus varied much 
in quality, being dependent on the growth of 
the plant, and the part of the stalk from which 
it was taken. The process of the manufacture 
is minutely described by Pliny, Hist . Nat. xiii. 
11 , 12 . 

Cotton Paper . — The next improvement in 
paper was its manufacture from cotton. It is 
supposed that the Chinese and Persians were 
acquainted with this material for its production, 
and that the Arabians learnt it from their con- 
quests in Tartary. The ancient paper bears 
no marks of the wire through whim the water 
is drained in modern paper-making; and it 
is therefore inferred that a different process 
was employed. Paper made from cotton was 
in use earlier with the Greeks than with the 
Romans. But the manufacture of paper from 
cotton cannot be traced farther back than to 
the tenth century ; and the oldest manuscript 
document Written on cotton paper is dated 
1050. Eustathius, who wrote towards the end 
of the twelfth century, stateBthat the Egyptian 
papyrus had gone into disuse not long before 
nis time. Several letters of the reign of Henry 
IV., preserved in the Tower of London, am 
evidently written on cotton paper. 

Linen Paper. — When or by whom linen paper 
was invented, seems uncertain : some give the 
credit to Germany, some to Italy, some to 
Greece ; but the Chinese appear to have the 
best pretensions. Dr. Dibdin, in his typo- 
graphical Antiquities , says that ‘the art of 
paper -making with linen rags is supposed to 
have been discovered in the eleventh centuty, 
though Father Mabillon thinks it was in the 
twelfth. Montfaucon acknowledges that he 
has not been able to meet with a single leaf of 
paper with a date anterior to the death of St. 
Louis in 1270/ Its introduction into England 
took place about the year 1342, in the reign 
of Edward III., although some have placed 
it as early as 1320. France had it in 1314, 
and Italy in 1307. The Germane possess a 
specimon bearing the date of 1308, although it 
has been surmised that this single instance may 
have been a mixture of linen with cotton. 

India Paper , — Several kinds of paper maim* 
3x2 
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factored by the Chindfee evince, says Dr. Ure, 
* the greatest art and ingenuity, and are 
applied with much advantage to many pur- 
poses. One especially, manufactured from the 
inner bark of the bamboo, is particularly cele- 
brated for affording the clearest and most 
delicate impressions from copper plates, which 
are ordinarily termed India proofs. The 
Chinese, however, make paper of various kinds, 
some of the bark of trees, especially the mul- 
berry-tree and the elm, but chiefly of the 
bamboo and cotton tree, and occasionally from 
other substances, such as hemp, wheat, or rice 
straw. To give au idea of the manner of fabri- 
cating paper from these different substances, 
it will suffice (the process being nearly the 
same in each) to confine our observations to 
the method adopted in the manufacture of 
paper from the bamboo — a kind of caue or 
hollow reed, divided by knots, but larger, more 
elastic, and more durable than any other reed. 
The whole substance of the bamboo is at times 
employed by the Chinese in this operation, but 
the younger stalks are preferred. The canes, 
being first cut into pieces of four or five feet 
in length, are made into parcels, and thrown 
into a reservoir of mud and water for about a 
fortnight, to soften them ; they are then taken 
out and carefully washed, every one of the 
pieces being again cut into filaments, which are 
exposed to the rays of the sun to dry and to 
bleach. After this they are boiled in large 
kettles, and then reduced to pulp in mortars, 
by means of a hammer with a long handle ; 
or, as is commonly the case, by submitting the 
mass to the action of BtamperB, raised in the 
usual way by cogs on a revolving axis. The 
pulp being thus far prepared, a glutinous sub- 
stance extracted from the shoots of a certain 
plant is next mixed with it in stated quantities, 
and upon this mixture chiefly depends the 
quality of the paper. As soon as this has taken 
place, the whole is again beaten together until 
it becomes a thick viscous liquor, which, after 
being reduced to an essential state of consis- 
tency by a further admixture of water, is then 
transferred to a large reservoir or vat, haviug 
on each side of it a drying stove, in the form 
of the ridge of a house, that is, consisting 
of two sloping* sides touching at top. These 
sides are covered externally with an exceedingly 
smooth coating of stucco, and a flue passes 
through the brickwork, so as to keep the whole 
of each side equally and moderately warm. A 
vat and a stove are placed alternately in the 
manufactory, bo that there are two sides of two 
different stoves adjacent to each vat. The 
workman dips his mould, which is sometimes 
formed merely of bulrushes, cut in narrow- 
strips and mounted in a frame, into the vat, 
and then raises it out again, the water passing 
off through the perforations in the bottom, ana 
the pulpy paper-stuff remaining on its surface. 
The frame of the mould is then removed, and 
the bottom is pressed against the sides of one 
of the stoves, so as to make the sheet of paper 
adhere to its surface, and allow the sieve (as 
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j it were) to be withdrawn. The moisture, of 
! course, speedily evaporates by the warmth of 
the stove, but before the paper is quite dry it is 
brushed over on its outer surface with a size 
! made of rice, which also soon dries, and the 
1 paper is then stripped off in a finished state, 
having one surface exquisitely smooth, it being 
seldom the practice of the Chinese to writq or 
print on both sides of the paper. While all 
this is taking place, the moulder has made a 
second sheet, and pressed it against the side of 
the other stove, where it undergoes the opera- 
tion of sizing and drying precisely as in the 
former case.’ 

In the Preface to the Calendars of the Ex- 
chequer, published by the Record Commission, 
it is stated that ‘ some of the letters addressed 
to Hugh le Despencer, from Gascony (at various 
periods in the reign of Edward II.), are written 
on very stout and beautiful vellum ; others on 
paper of a sound and strong fabric, well sized, 
and such as may altogether be called a good 
article. And although in the Tower there are 
a few letters upon cotton paper, yet parchment 
or vellum was generally used ; and these are 
amongst the earliest examples of any continued 
correspondence upon the more commodious 
material, which in England was very rarely 
employed. It is highly probable that, in the 
South of France, the supply was received from 
the Moorish merchants or manufacturers of 
Spain.* ‘The original register of the privy 
seal of Edward the Black Prince from July, 20 
Edw. III., to January, 21 Edw. III., forming 
one volume, is on paper.’ 

Modern Paper Manufacture . — The precise 
period at which the manufacture of paper was 
introduced into Europe appears to be rather 
a matter of uncertainty. Paper-mills moved 
by water power were in operation in Tuscany 
at the beginning of the fourteenth century ; 
and at Nuremberg one was established in 1390 
by Ulman Stromer, who wrote the first work 
ever published on the art of paper-making. 
He seems to have employed a great number of 
persons, all of whom were obliged to take an 
oath that they would not teach any one the art 
of paper-making, or make it on their own ac- 
count. In the following year, when anxious to 
increase the means of its production, he met 
with such strong opposition from his work- 
men, who would not consent to any enlarge- 
ment of the mill, that it became at length re- 
quisite to bring them before the magistrates, by 
whom they were imprisoned, after which they 
submitted by renewing their oaths. Two or 
three centuries later, we find the Dutch, in like 
manner, so extremely jealous with respect to 
the manufacture, as to prohibit the exportation 
of moulds, under no less severe a penalty than 
that of death. 

It is a commonly received opinion that the 
first paper mill was erected in England during 
the reign of Elizabeth;, though it has been 
asserted that the first mill was set up in 
the reign of x Charles I., by a German of. the 
name of Sir J ohn Spilman or -Spielman, and that 
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the king granted him a patent, with a salary of 
200/. a year. Both these opinions are proved 
to be erroneous by an entry in the privy purse 
expenses of Henry VII., dated May 25th, 1498, 
published in the Excerpta Historical * For a 
rewards geven at the paper mylne, 16s. 8 df 
which establishes with certainty an anterior 
date of full fifty years. This mill is supposed 
to have been erected at Stevenage, in Hertford- 
shire, by John Tate. Dr. Dibdin gives this 
account of Spilman on the authority of Hr. 
Harris; but the statement is invalidated bv 
Mr. Nicholls, in his Progresses of Queen Elizabeth , 
who haB reprinted in that work a poem of the 
date 1588, of which the following is the title : 
A Description and playne Discourse of Paper , 
and the whole Benefitts that Paper brings , with 
Rehearsal /, and setting foorth in Verse a Paper - 
myll built near Darthford , by an high Germaine , 
called Master Spilman , Jeweller to the Queene's 
Majestic , 1688. The magnitude of Spielman’s 
establishment may be gathered from the lines : 

Six hundred men ore set to work by him, 

That else might starve or seek abroad their bread, 

Who now live well, and go full brave and trim. 

And who may boast they are with paper fed. 

In Scotland, in 1695, a company was formed 
for the manufacture of ‘ white writing and print- 
ing paper;* the original ‘Articles concluded 
and agreed upon at a general meeting at Edin- 
burgh, the 19th day of August/ are preserved 
in the British Museum. Perhaps no other ma- 
nufacture ever remained so long nearly station- 
ary ; in fact, says Fairbairn ( Mills and Mtllwork, 
vol. ii. p. 241), ‘little was done in the way of 
perfection till the middle of the last and the 
beginning of the present century. Up to the i 
latter period the only machinery then in use 
was the rag engine, and the moulds and felts 
as practised by hand in single sheets from the 
liquid pulp. It is a curious fact that, notwith- 
standing that paper has been made in this 
country and other parts of Europe from two to 
three centuries, few if any improvements till 
of late have been effected in the shape of ma- 
chinery for the purpose of increasing the quan- 
tity and reducing the cost of the manufacture.’ 

Such, then, says Dr. Ure, ‘was the rude 
state of this important manufacture, even up 
to the commencement of the present century, 
when a small working model of a continuous 
machine was introduced into this country from 
France by Mr. John Gamble, a brother-in-law 
of M. Leger Didot, the proprietor at that 
time of the paper manufactory at Essonnc. 
The individual to whose genius we owe that 
beautiful contrivance, which has since been 
adopted wherever the want which it was de- 
signed to remedy has been truly felt, and 
which has contributed in an eminent degree 
to the advancement of civilisation, was an un- 
assuming clerk in the establishment of M. 
Didot, named Louis Robert, who, following his 
favourite pursuit of inventing and improving, 
not n n fr equently had to bear the reproach of j 
wasting time on an invention that could never 
be brought to perfection. Fortunately, however, | 


the patience and attention of this persevering 
man were at length sufficiently rewarded by t^e 
completion of a small model not larger than 
a bird organ, which enabled him to produce 
paper of a continuous length, although but the 
width of a piece of tape. So successful was 
this performance, that his employer, instead of 
continuing to thwart his progress, was now 
induced to afford him the means of making a 
model upon a larger scale, and in a few months 
a machine was completed capable of making 
paper the width of Colombier (twenty-four 
inches), for which the consumption in France 
was very great. After a series of experiments 
and improvements, Louis Robert applied to the 
French government for a patent or brevet 
d'invention, which he obtained in 1799 for a 
term of fifteen years, and was awarded the sum 
of 8,000 francs as a reward for his ingenuity. 
The specification of this patent is published m 
the second volume of the Brevets cT Inventions 
Expires. Shortly afterwards M. Didot pur- 
chased Louis Robert’s patent and paper ma- 
chine for 25,000 francs, to be paid by instal- 
ments ; but not fulfilling his engagements, the 
latter commenced legal proceedings, and re- 
covered possession of his patent, by a decision 
dated June 23, 1801. Towards the close of 
the year 1800 M. Didot proposed to his brother- 
in-law, Mr. Gamble, that patents should be 
taken out in England, and suggested that he 
being an Englishman, and holding a situation 
under the British government, would in all 
probability accomplish it without much diffi- 
culty. To this proposition Mr. Gamble assented, 
and in the month of March, 1801, he left Paris 
for London, where, happily for the vigorous 
developement of this project, he obtained an 
introduction immediately upon his arrival to 
one of the principal wholesale stationery houses 
in Great Britain— a firm of considerable opu- 
lence — and to those gentlemen he mentioned 
the nature and circumstances of his visit, at the 
sam} time shewing them several rolls of the 
paper of great length, which had been made at 
Essoune by Robert’s machine, and which in- 
duced them to take a share in the patent. 

* The firm alluded to was that of the Messrs. 
Fourdrinier — a name which has indeed become 
alike famous and unfortunate— and this trans- 
action it was which first connected them with 
the paper machine. In the year 1801 Mr. 
Gamble returned to Paris, and concerted mea- 
sures* with M. Leger Didot and Louis Robert* 
to have the working model, which was then at 
Essonne, sent over to England to enable him to 
assist in the construction of other machines ; 
and the following year M. Didot arriving in 
London was introduced by Mr. Gamble to the 
Messrs. Fourdrinier, when a aeries of experi- 
ments for improving the machine was at once 
commenced. But m order to accomplish the 
arduous object which the latter gentlemen then 
had in view, they laboured without intermission 
for nearly six years, when, after incurring aa 
expense of 60,000/., borne exclusively by them, 
they at length succeeded in giving some further 



organisation and connection to the mechanical 
parts, for whV ' w likewise obtained a 
patent, and ~ ' w eventually that there was 
little prospect of being recompensed for labour 
and nsk, or .even reimbursed their expenses, 
unless parliament should think proper to grant 
an extension of the patent, they determined upon 
makjyog a fresh application to the legislature for 
that purpose. But it would appear that, although 
in the bul,4fe it passed the. House of Commons, 
such prolonged period extended to fourteen 
years, in the Lords it was limited to seven, 
with an understanding that such term should be 
extended to seven years more in the event of the 
patentees proving, upon a future application, 
that they had not been sufficiently remunerated. 
No such application, however, was made, in con- 
sequence of a standing order of the House of 
Lords, placed on their journal subsequently 
to the passing of the Act. This regulation 
had the effect of depriving the Messrs. Four- 
drinier of any benefit whatever from the in- 
vention; and ultimately, so great were the 
difficulties they had to encounter, and so 
little encouragement or support did they re- 
ceive, that the time and attention required to 
mature this valuable invention, and the large 
capital which it absorbed, were the means of 
reducing those wealthy and liberal men to the 
humiliating condition of bankruptcy.’ 

The application of paper to the purposes of 
writing and printing, and the fact of its being 
indispensable to the prosecution of the latter, 
render its manufacture of the highest utility 
and importance. But, even in a commercial 
point of view, its value is very considerable. 
France, Holland, and Genoa had, for a length- 
ened period, a decided superiority in this de- 
partment. As the finest and best paper is 
made of linen rags, its quality may be sup- 
posed to depend, in a considerable degree, on 
the sort of linen usually worn in the country 
where it is manufactured; and this circum- 
stance is said to account for the greater white- 
ness of the Dutch and Belgian papers as 
compared with those of the French and Italians, 
and still more of the Germans. The rags used 
in the manufacture of writing paper in Great 
Britain are collected at home ; but those used 
in the manufacture of the best printing paper 
are imported principally from Franco, Italy, 
Hamburg, and the Austrian States. 

We believe that it was owing rather to 
want of skill than, as has sometimes been 
supposed, to the inferior quality of the linen 
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before the Revolution. In 1690, however, the 
manufacture of white paper was attempted; 
and, within a few years, most branches were 
much improved. In 1721 it is supposed that 
there were about 300,000 reams of paper an- 
nually produced in Great Britain, which was 
equal to about two-thirds of the whole con- 
sumption. 


lbs. * 

In 1035 the weight of manu-l 

factured paper that had paid > 70,000,000 

duty was J 

In 1846 it had risen to . , 124,247,071 

In 1855 „ . 166,776,394 

In 1859 „ „ nearly 218,000,000 

And in six years more it may "1 

reach . / 300,000,000 

In 1808, the price of rags, owing to the 
Continental war, was 7 d. per lb. ; and the 
following singular announcement was pub- 
lished in the European Magazine for October 
of that year : 4 Porters, and others who have 
the charge of sweeping shops and public 
offices, are desired not to bum or destroy any 
coverings of letters, or any other waste paper, 
either printed or written (let the pieces be ever 
so small), aa they can be re-manufactured ; and 
the saving them will not only increase the 
quantity of paper, but be a handsome per- 
quisite to themselves.’ 

In 1813 Dr. Colquhoun estimated the valuo 
of paper annually produced in Great Britain 
at 2,000,000/. ; but Mr. Stevenson, an incom- 
parably better authority upon such subjects, 
estimated it at only half this sum. Many 
thousand persons arc supposed to be directly 
engaged in the trade ; and, besides the workmen 
employed in the mills, the paper manufacture 
creates a considerable demand for the labour 
of millwrights, machinists, smiths, carpenters, 
iron and brass founders, wire-workers, woollen 
manufacturers, and others in the machinery 
and apparatus of the mills. Some parts of 
these are very powerful, and subject to Bevere 
strain, while other parts are complicated and 
delicate, and require continual renovation. 

Such is the importance of this branch of 
industry, that to every appearance its increase is 
circumscribed only by the supply of the mate- 
rials employed in the manufacture. 

The annual consumption of rags in this 
country alone exceeds 120,000 tons, three- 
fourths of which are imported, Italy and 
Germany “-:’->al supplies. 

We pass on from this brie, account of the 
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of this country, that the manufacture of paper history and statistics of paper to the mechani- 
was not carried on with much success in cal process of its production ; only remarking 
f .11 a “»'■»* A that many articles have been resorted to in its 

manufacture : 1 Silks, woollens, flax, hemp, and 
cotton,’ says Dr. TJre, 4 in all their varied 
forms, whether as cambric, lace, linen, hol- 
land, fustian, corduroy, bagging, canvas, or 
even as cables, are or can be used in the 
manufacture of paper of one kind or another. 
Still, rags, as of necessity they accumulate and 
are gathered up by those who make it their 
business to collect them, are very far from 


England till a comparatively recent period, 
During the greater part of the seventeenth 
century our supply was chiefly imported from 
the Continent, especially from France. The 
manufacture of fine writing paper is said 
to hare been considerably improved by the 
French refugees who fled to this country in 
1686. But it is distinctly stated in the British 
Merchant (vol. ii. p. 266), that hardly any 
sort of paper, except brown, was made here 
79U 
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answering the purposes of paper-making. 
Rags to the paper-maker are almost as 
various in point of quality or distinction 
as the materials which are sought after 
through the influence of fashion. Thus the 
paper* maker, in buying rage, requires to know 
exactly of what the bulk is composed. If he 
is a manufacturer of white papers, no matter 
whether intended for writing or printing, silk 
ur woollen rags would be found altogether 
useless, inasmuch* as i§ well known, the 
bleach will fail to act upon any animal 
Liubstance whatever. And although ho may 
purchase even a mixture in proper proportions, 
idapted for the quality he is in the habit of 
supplying, it is essential, in the processes of 
preparation, that they shall previously be 
•u’parated. Cotton in its raw state, as may 
) >e readily conceived, requires far less prepara- 
t ion than a strong hempen fabric ; and thus, to 
meet the requirements of the paper-maker, rags 
;re classed under different denominations, as, 
lor instance, besides lines, and seconds, there 
are thirds, which are composed of fustians, 
corduroy, and familiar fabrics ; stamps or 
prints (as they are termed by the paper- 
maker), which are coloured rags, and also 
innumerable foreign rags, distinguished by 
certain well-known marks, indicating their 
various peculiarities. It might be mentioned, 
however, that, although by far the greater 
portion of the materials employed are such as 
h ive been already alluded to, it is not from their 
possessing any exclusive suitableness — since 
various fibrous vegetable substances have fre- 
quently been used, and are, indeed, still suc- 
cessfully employed — but rather on account of 
'heir comparatively trifling value, arising from 
the limited use to which they are otherwise 
applicable/ The same writer goes on to 
state, that ‘almost every species of tough 
fibrous, vegetable, and even animal substance, 
has at one time or another been employed; 
even the roots of trees, their bark, the bine 
of bops, the tendrils of the vine, the stalks 
of the nettle, the common thistle, the stem 
of the hollyhock, the sugar-cane, cabbage 
stalks, beet-root, wood shavings, sawdust, hay, 
straw, willow, and the like/ The works of 
the marquis de Villette, published in Lon- 
don, 1786, in 24mo., are printed on paper 
made of marshmallow; ana at the end are 
specimens, in single leaves, of paper made 
from the nettle, hops, moss, reed, three of 
three species of confervae, couch grass, spindle 
trees, wayfaring tree, elm, lime tree, yellow 
willow, sallow willow, poplar, oak, two of 
bardoek, coltsfoot, and thistle. 

'All/ says Dr. Ure, ‘that can be said of 
the suitableness of fibre in general, may be 
summed up in a very few words ; any vegetable 
fibre having a corrugated edge, which will 
. liable it to cohere in the mass, is fit for the 
purpose of paper-making : the extent to which 
sin li might be applied ran solely bo deter- 
mined by the question of cost in its produc- 
tion, and hitherto everything which has been 
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proposed as a substitute for rags has been 
excluded either by the cojst of freight, the 
cost of preparation, or the expanses combined.' 

Straw Paper . — Straw is occasionally used, in 
connection with other materials, such as linen 
or cotton rags, and even with considerable 
advantage, provided the processes of prepara- 
tion be thoroughly understood.' 

With all the drawbacks attending the pre- 
paration of straw, there is certainly.no fibre to 
compete with it at present as an auxiliary to 
that of rags. A thick brown paper, of tolerable 
strength, may be made from it cheaply ; but for 
printing or writing purposes only an inferior 
description can be produced, and of little com- 
parative strength to that of rag paper. Its 
chief and best use is that of imparting stiffness 
to common newspaper. Some manufacturers 
prefer for this purpose an intermixture of straw 
with paper shavings, and others in place of the 
paper shavings give the preference to rags. 
The proportion of straw used in connection 
with rags or paper shavings varies from 50 to 
80 per cent. 

The cost at the present time of producing 
two papers of equal quality, one entirely from 
straw, and the other entirely from rags, would 
be very nearly equal ; for although the cost of 
the rags would be at least 17/. per ton, and the 
cost of the straw not more than 21. per ton, in 
addition to the greatly increased cost of pre- 
paring the straw, the rags would only waste 
one-third, while the straw would waste folly 
one- half. Thus, taking into consideration the 
waste which each undergoes in process of 
preparation, the actual cost of material in 
producing a ton of paper may be stated re- 
latively as 25/. for rags, and 4/. for straw. 
But as the cost of preparation, which includes 
power, labour, and chemicals, is so much 
greater in the case of the straw — from two 
to three times as much as that of rags — a 
similarity of value is thus ultimately attained. 
‘In order to reduce the straw to a suitable 
consistency for paper-making, it is placed in a 
boiler, with a large quantity of strong alkali, 
and with a pressure of steam equal to 120 lbs. 
and sometimes to 150 lbs. per square inch ; the 
extreme heat being attained in super-heating 
the steam after it leaves the boiler, by passing 
it through a coiled pipe over a fire, and thus 
the silica becomes destroyed, and the straw 
softened to pulp, which after being freed from 
the alkali by washing it in cold water, is sub- 
sequently bleached and beaten in thq ordinary 
rag engine, to which we shall presently refer. 

Wood Paper . — ‘Two inventions have been 
patented for manufacturing paper entirely from 
wood. One process consists in first boiling the 
wood in caustic soda lye, in-order to rem >\v 1 Iks 
resinous matter, and then washing to remove 
the alkali; the wood is n**xt treated with 
chlorine gas or an oxygenous compound of 
chlorine in a suitable apparatus, and washed 
to free it from the hydrochloric acid formed; 
it is now treat'd with a small quantity of 
caustic soda, which converts it instantly into 
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which has only to be washed and 
bleached, when it will merely require to be 
beaten for an hour or an hour ana a half in 
the ordinary beating engine, and made into 
paper. The other invention is yeiy simple, 
consisting merely of a wooden box enclosing a 
grindstone, which has a roughened surface, 
and against which the blocks of wood are kept 
in close contact by a lever, a small stream of 
water being allowed to flow upon the stone as 
it turns, in order to free it of the pulp, and to 
assist in carrying it off through an outlet at 
the bottom. Of course, the pulp thus pro- 
duced cannot be employed for any but the 
coarser kinds of paper. For all writing and 
printing purposes, which, manifestly, are the 
most important, nothing has yet been dis- 
covered to lessen* the value of ragB, neither is 
it at all probable that there will, inasmuch aB 
rags, of necessity, must continue accumulating, 
and before it will answer the purpose of the 
paper-maker to employ new material, which 
is not so well adapted for his purpose as 
the old, he must be enabled to purchase it 
for considerably less than it would be worth 
in the manufacture of textile fabrics; and, 
besides all this, rags possess in themselves the 
very great advantage of having been repeatedly 
prepared for paper-making by the numerous 
alkaline washings which they necessarily re- 
ceive during their period of use.’ 

The rags in the London market are sold to 
the manufacturers according to their respective 
quality, the principal sorts being known as 
fine, second, and third English rags ; and 
SPFF, SPF, FF, foreign rags, of which, how- 
ever, there are numerous other marks or 
brands according to the country or port from 
which they come. The finest writing papers 
a£g made principally of linen rags, but cotton 
enters more or less into the composition of most 
printing papers. Even the strong coarse bags 
m which the rags are packed, and the coloured 
rags, may, by improved processes in bleaching, 
be rendered available for white papers. Of 
late years a considerable quantity of common 
printing paper has been manufactured from 
straw, and the esparto or Spanish grass, a 
fibrous grass which grows in abundance in 
some of the sandy tracts by the sea-shore in 
Spain, has also been successfully employed in 
the manufacture of the cheaper qualities of 
printing paper. It is necessary that these rags 
should be dusted; and, to accomplish this, 
they are pjaced in a cylinder formed of wire 
net, turning ou pivots at each end, and enclosed 
in a box whien receives the dust as it falls 
through the net-work ; their sorting then takes 
place over a table frame covered with wire net, 
through which the dust falls into a box beneath 
ns the workwoman proceeds in her labours. 
In Bolting, *rags are cut into pieces not 
exceeding three or four inches square, the 
parts that havo seams being thrown into a 
separate heap, as dirt so frequently lurks in 
these seams. In this process the rags are scru- 
pulously soried accordin'? to their texture and 


degree of strength, not according to their colour; 
for, were they not carefully arranged by this 
rule, the fine in texture would be reduced to a 
pulp long before the coarse, and be lost in the 
preparation ; or, if preserved, when reduced 
to pulp, would not be found of the same con-, 
sistency as the coarser sorts, and the paper 
when manufactured would necessarily be 
clouded and inferior. It is for these reasons 
that this part of the process is important. 
When they have been carefully sorted, and 
the different degrees of texture have, by a 
longer or shorter process, been reduced to a 
pulp of similar consistency, they may then be 
mixed together ; but this cannot be previously 
done. While in this state the rags often 
appear bo dirty and discoloured as to preclude 
all hope, to an inexperienced eye, that they 
can ever assume the purity of that beautiful 
fabric so valuable to the artist and the scribe. 
The rags are at first worked coarsely with a 
stream of water running through the engine, 
which tends effectually to wash them, as also 
to open their fibres ; and in order to carry off 
the dirty water, what is termed a washing 
drum is frequently employed, consisting of a 
framework covered with very fine wire gauze, 
in the interior of which, connected with the 
shaft or Bpindle, which is hollow, are two 
suction tubes ; and thus, on the -principle 
of the siphon, the dirty water constantly 
flows away through a larger tube running 
down outside and connected with that in the 
centre, without carrying away any of the fibre. 
In former times the process of gas-bleaching , or 
exposing the rags to the action of chlorine 
gas in a clone stone-chamber, was much used. 
Of late, however, the bleaching of the rags is 
effected by steeping them in a solution of 
| chloride of lime. The rags, after being washed, 
are usually emptied into a receiver, which can 
be placed under a hydraulic press, and are 
thus deprived of any superfluous moisture. 
They are then usually passed through a sifter 
or duster so as to remove any extraneous 
j matter as fur as possible, after which they are 
i mixed with a solution of chloride of lime in a 
potcher-engine , and then left to bleach in the 
steeping bins, from which the liquor can be 
drawn off after the bleaching process is 
complete. After this process they afe put 
into the beating engines, and pass through 
a sort of tritaation, which reduces them to 
a coarse and imperfect pulp, which is called 
half stuff or first stuff, and thiB is again 
levigated until it assumes the appearance of 
cream. The introduction of colouring matter 
is accomplished by its intermixture with the 
pulp while in process of beating in the engine. 
Ultramariue is much used for bluing paper; 
but smalt, or oxide of cobalt, is used for 
some writing papers, and imparts a more lasting 
colour than ultramarine. 

The state and quality of this pulp is of the 
utmost importance to the final perfection of 
the paper. If, in the levigation, the fibre 
should nave been so entirely destroyed as to 
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reduce It to a powder, the paper will inevitably 
prove liable to break, moulder away, and be 
rotten ; and this must be the result, whatever 
may have been the previous excellence of the 
ipateritil. A fibre u absolutely necessary to 
the production of a serviceable paper. But, 
unfortunately, so tax from efforts being made 
to improve its consistency, means aip resorted 
to for the sake of an increased profit, which de- 
teriorate it almost to destruction : we mean the 
introduction of plaster of Paris, or other earthy 
substances, into the pulp; and* this can never 
be done without insuring brittleness and want 
of cohesion as the result. While the pulp is in 
this state, the size, now usually made from 
saponified resin, is introduced ; excepting .only 
in the manufacture of writing paper, and then 
the sheets are most generally sized after their 
formation. 

Having described the preparation of the pulp, 
we aha.ll pass on to its formation into paper; 
which operation may be divided into two kinds, 
hand-made and machine-made paper. In the 
former case, the fine pulp, or stuff, aa it is 
technically c&lkd, is transferred into a cheat or 
large tub with a revolving agitator; thence 
into a vat, usually about five met in diameter, 
and two and a half feet in depth, and sna- 
tained at a proper temperature by means of 
During the whose of the subsequent 
process it is requisite that the pulp in the vat 
should he stirred up at short intervals, to keep 
it of an equal consistency. There are As 
workmen employed in this stage of the opai 
turn, called the caiman or the ondkr, 

and the lifter. The dipper is provided with 
a mould, formed of weft-seasoned mahogany, 
across which parallel wires are stretched dose 
together, a few other strong e r ones being also 
placed at right angles with them, and at some 
distance mm each other. The lines formed in 
the neper by these wires are called water* 
maria\ but, in the modem improvement of 
wove paper, these are avoided by using wire 
doth woven in a loom, which, being tightly 
stretched over the frame, produces no water- 
mark. This mould is provided with another 
frame, called a deckle, whidi fits it exactly, 
and forms a boundary line to the sheet of 
paper, which would otherwise have a rough and 
jagged edge. This contrivance, by supplying 
an edge to the mould, gives it the character of 
a sieve, whidi enables the dipper /after he has 
dipped the mould into the vat, ana taken in a 
sufficient quantity of the pulp, and riven it a 
gentle motion to equalise its thickness) to drain 
the water away ; ne then removes the deckle, 
replaces it on another mould, and proceeds 
as before; whilst the second workman, the 
coucher, removes the sheot of paper thus made 
on to a felt, being a piece of woollen doth, and 
then returns the mould to the. dipper, who, in 
the meantime, has been operating with another 
mould, and forming another sheet : they thus 
exchange the moulds, the one dipping, and the 
other couching, until they have completed six 
quires of paper, which is called a poet. When 
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this quantity is completed, the heap is conveyed 
to the vat press, and subjected to heavy pres- 
sure. The ax q u i re s remain in the vat press 
untO the d ip pm and the coucher have per- 
fected another post, when they are removed to 
give place toft; sad then the office of the third 
workman, the lifter, commenc es. He separates 
the sheets of paper from Aa felts, and forms 
them into a pile, which is again subjected to a 
second press, whidi detaches from them a great 
quantity of moisture. Hera it remains until 
the workmen am prepared to replace it with a 
similar quantity, when it is taken to Ae drying 
rooms, and buns up on fines to dry. These 
lines are csnfhfiy co v et ad with wax, both to 
preventadheshm and contraction ; and the open 
mg of Aa windows should be strietly attended 
to, that the drying may not proceed too rapidly. 
This bring wrnssfMuri, » is taken down, 
shaken, to make As dnat AH out, and to separ 
rate As sheets fraas cask sftm; and laid up in 
iaa is prepared 
of a due sansfaftSM* twins fttsmd, and a por- 
tion of alum added, lbs weskmss dips a 
handful of Aa shceta, ho l di n g An open at 
tho.edgea, thatAwymay mes a equally imbibe 

They are after- 
^ _ under repeated 

by 

Has been reso rt ed ten. One of these machines 
can produce an enormous length of war per 
minute; end it is this which enables us to 
enter into competition with the foreign market, 
which we could not otherwise do, on seeount 
of Ae difference in Ae value of manual labour. 
In the bid m e thod, it took three months after 
receiving Ae mgs into the mill to complete 
Ae paper:, by As machine, they can receive 
Ae rags on one day, sad deliver As paper 
made from Asm on the next. 

The stui£ having been prepared and bleached 
in an expeditious manner by machinery, is 
emptied into As cheat or tab, F, ms before, 
and Aeneo is delivered gradually into Ae vat, 
whore His kept in continual motion by moans 
of revolving fans, called hog*. Or. The pulp 
is conveyed from this reservoir by a tifter, 
H, a cast-iron wheel in a wooden case having 
a number of buckets affixed to its circum- 
ference. The trough, I, placed beneaA the 
endless wire, 1L is for the purpose of receiving 
Ae water which drains away from Ae pulp 
during Ae proce ss of manufacture, and this 
water is returned by a conducting spout to Ae 
lifter, where by a rotation of the buckets boA 
the pulp and back-water become again thorough- 
ly mixed, and an raised by the lifter through 
Ae spout, L, into Ae trough, M, where the 
pulp is strained by means of a sieve or k Hotter. 
The long oasouilo or continuous stream of 
pulp, regulated with roferenco to the proposed 
thickness of the paper to bo mad«t gently 
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descend* On the moving wire plane, which 
is perpetually travelling onward and onward 


movement is resorted to, by means of a sort of 
crank, which gives the web a gentle vibratory 
motion at Bhort intervals, and dmhses the liquid 
pulp evenly over the surface. At the end 
nearest to the trough the pulp is, of course, 
perfectly fluid ; but, as the web travels on, the 
moisture partially sinks through the fine aper- 
tures of the webbing, and the material coagu- 
lates. There has been a fashion prevalent of 
late years of having paper barred or laid: 
this appearance is given at this juncture. 
While yet moist, just before passing from the 
wire webbing, it is subjected to the pressure of 
a wire roller, which gives the indentations of 
the stripes or lines ; this cylinder is called a 
dandy roller, P ,* it is received off this, from 
the wire gauze by a continuous felt, S, which 
conducts it. through two pairs of pressing 
rollers. This process answers to the wet press 
in the hand-made paper; and formerly this 
was the termination of the labours of the 
machines, the remaining work of drying, &c. 
'being accomplished by hand. But an in- 
calculable improvement was achieved by the 
addition of the drying rollers. These are 
cylinders of polished metal, which effect in a 
few moments the perfect drying of the paper. 
While yet moist, the paper passes over the 
first, moderately warm, heated by injected 
steam ; again over the second, of larger dia- 
meter, of greater warmth ; and again over the 
others, with an augmented heat. The paper is 
now perfectly dry, and, passing ever the 
glazing rollers, its manufacture is completed. 
The final action of this wonderful machine' is 
to wind the paper round a last roller or reel, 
which when full is exchanged for another, and 
so on successively. If the paper is intended for 
printing purposes, it can be sized sufficiently 
in the pulp, by an admixture of alum, soda, and 
resin, or the like; but if it is to serve as 
writing paper, it has to undergo a more 
effectual method of sizing ; the size in this case 
being parings obtained from tanners, curriers, 
and parchment makers, as employed in the 
case of hand-made papers. Animal size, which 
is essential for all good writing papers, cannot 
at present . be employed in the process of 
manufacturing paper by the machine without 
injury to the felts, and it therefore becomes 
necessary to pass the web of paper, after it 
has been dried by the cylinders, through the 
size reservoir and thence over the skeleton 
drums of the ’drying chamber, as shown in the 
figure. 

Here the work of the machine is finished, 
and the paper, being in long webs of many 
yards, requires to be cut into sheets. After 
different methods had been tried, a supple- 
mentary machine was invented, which receives 
;ho web from off the reel on to a drum, cuts 
t into sheetB of proper lengths with a circular 
knife, continually revolving, while the divided 
web proceeds ; and these sheets are received and 
>lnced in regular heaps by children. 

The manufacture of tlie paper being thus 
and, for its more perfect equalisation, a second completed, the sheets are separately examined, 
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and every knot or blemish carefully removed, the verdict And another instance oocu r rea 
the torn or damaged ones being laid apart In at Messina, where the monks of a certain 
this state they are subjected to the action of a monastery exhibited, with mat triumph, a 
powerful press, in the rail and open sise of the letter as being written by the Virgin Mary with 
sheet : they are then oounted into anires of her own hand. Unluckily for them, however, 
twenty-four sheets, which are folded in the this was not, as it easily might have been, 
middle, and put into reams, each ream contain- written upon -the ancient papyrus, but on paper 
mg twenty quires, of which the two on the out- made of rags. On one occasion a visitor, to 



side are made up of twenty sheets each from the whom this was shown, observed, with affected 
damaged sheets that were thrown out. In this solemnity, that the letter involved also a mi- 
state they are again pressed, and finally tied racle, for the paper on which it was written 
up in coarse paper wrappers. These wrap- was not in existence until several centuries 
pers were formerly stamped by the excise- after the death of the Virgin.’ 
man ; the Act 6 & 7 Wm. IV. c. 62 charging The various sizes of paper have, in some 
the paper with an excise duty of three half- instances at least, derived their names from 
pence a pound. the water-marks used at the periods of their 

Although the machinery of a paper mill will manufacture. Thus pot, from the mark of the 
sometimes reach to a length of a thousand jug, in paper manufactured in 1640-1660; 
fret, the quantity of machinery (says Dr. foolscap, a later device; post, from a post- 
Fairbairn) is not considerable when compared horn, about 1670. The water-mark in Gaxton's 
with mills for the manufacture of the textile Gome and Playe of the Cheese, and common in 
fabrics ; and, with the exception of the paper works printed by him, was a letter p fur- 
machine, the drying, cutting, and sizing ma- mounted by a star. 

chines, a mill for the manufacture of paper, so The perfection to which water-marks have 
far as its mechanism is concerned, u almost been brought is .shown by the following mode, 
exclusively a piece of well-constructed mill- quoted from Dr. Ure, and adopted by the Bank 
work. The other parts of the manufacture of England : 1 To produce a line water-mark 
belong to the chemist, both before and after of any autograph or crest, we might either 
the mechanical operations have been effected. engrave the pattern or device first in some 
Blotting paper, filtering paper, and the like, yielding surface, precisely as we should en- 
are rendered absorbent by the free use of grave a copper-plate for printing, and affcer- 
teoolfen rags and the absence of size. wards, by immersing the plate in a solution 

Bice paper is not an artificial production, of sulphate of copper, and electrotyping it 
[Rrcn Papbu.] in the usual way, allow the interstices of 

Connected with the manufacture of paper, the engraving to give as it were a casting 
says Dr. Ure, ’there is one point of consider- of pure copper, and thus an exact repre- 
able interest and importance, and that is what sentation of the original device, which, upon 
is commonly, but erroneously, tanned the water- being removed from the plate, end aflmftd 
mark, which may be noticed in the Times to the surface of the wire-gauze forming the 
newspaper, Bank of England notes, cheques, mould, would produce e corresponding inl- 
and bills, as also in every postage and receipt proa sion in the paper: or, supposing perfect 
1 ibel of the present day. water-marks have identity to be essential, as in the ease of a bank 
at various periods been the means of detecting note, we might engrave the design upori the 
frauds, forgeries, and impositions, in our courts surface of e steel <0*, taking care to cut those 
of law and elsewhere, to say nothing of the parts in the, die deepest which are intended to 
protection they afford in the instances already rive greater effect in the paper, arid then, after 
referred to, such as bank notes, cheques, receipt, living hardened, and otaen^ property pre- 
bill, and postage stamps. The celebrated pared the die, it would be placed niu^r a stesm 
Curran once distinguished himself in a case hammer or Other Stamping apnahttus, for the 
which he had undertaken, by shrewdly referring purpose of producing wlmt is tec&nCaHy termed 
to the wafer-mark, which effectually determined a font, which is required to assist in trims* 
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ferring an impressioufrom the die to a plate 
of sheet braes. This being done, the die, with 
the mould-plate hi it, would next be taken to 
a perforating or cutting machine, where the 
back of the mould-plate— rthat is, the portion 
which prqjecta above the face of the die — 
would be removed, while that portion which 
was impressed into the design engraven would 
remain untouched, and this being subse- 
quently taken from the interstices or the die 
and placed in a frame upon a backing of fine 
wire-cloth, becomes a mould for the manu- 
facture of paper of the pattern which is' 
desired, or for the production of any water- 
mark, autograph, crest, or device, however 
complicated. 

* Light and shade are occasioned by a very 
similar process, but one which perhaps requires 
a little more care, and necessarily becomes some- 
what more tedious. For instance, in the former 
case the pulp is distributed equally throughout 
the entire surface of the wire forming the 
mould, whereas now we have to contrive the 
means of increasing to a very great nicety the 
thickness or distribution of the pulp, and at the 
Same time to make provision for the water’s 
draining away. This has been accomplished by 
first taking an electrotype of the raised surface 
of any model or design, and again, from that, 
farming in a similar manner a matrix or mould, 
both or which are subsequently mounted upon 
lead or gutta perch a, in order that they may 
withstand the pressure which is required to be 
put upon them in giving impression to a. sheet 
of very fine copper wire-gauze, which, in the i 
form of a mould, and in the hands of the 
vatman, suffices ultimately to produce those 
beautiful transparent effects in paper pulp. 
The word Five in the centre of the Bank of 
England note is produced in the same man- 
ner; the deepest shadows in. the water-mark 
being occasioned by the deepest engraving 
upon the die, the lightest by the shallow- 
est, and so forth ; the die being emp^yed to 
give impression by means of the stumping 
press and force to the fine wire-gauze itself, 
which by this mean?, provided the die be pro- 
perly cut, is accomplished far more success- 
fully than by any other process, and with 
the additional advantage of securing perfect 
identity. 

'It may be interesting to call attention to 
the contrast as regards the method of mould- 
making originally practised, and that which 
has recently been adopted by the Bank of 
England. In a pair of five-pound note moulds, 
prepared by the old process, there were8eurved 
holders, 16 figures, 168 hugs waves, aud 246 
letters, which had all to be separately secured 
by the finest wire to the waved surface. There 
were 1,066 wires, 67,684 twists, and the same 
repetition where the stout wires were intro- 
duced to support the under surface. Therefore, 
with the backing, laying, large waves, figures, 
letters and borders, before a pair of moulds 
was completed, there were some hundreds of 
thtHif u n d« of Stitches, most of which arc now 
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avoided by the new patent. But farther, by 
this multitudinous stitching and sewing, the 
parts Were never placed precisely in the same 
position, and the water-mark was consequently 
never identical. Bow, the same die givee 
impression to the metal which transfers it to 
the water-mark, with a certainty of identity 
unattainable before, and, one could almost say, 
never to be surpassed.’ 

Paper may be divided into three classes: 
writing, printing, and wrapping; the former 
into five divisions, yiz. cream wove, yellow 
wove, b\ue wove, cream laid, and blue laid ; 
the printing into two , laid and wove; the 
wrapping into four — blue, purple, brown, and 
whiteli brown. 

Indelible Cheque Paper has been patented at 
various periods during the last forty years for 
the purpose of affording obstacles to the frau- 
dulent alteration of the amount and intent of 
bankers' cheques and drafts. One of the latest 
modes, that of Mr. Robert Barclay, is performed 
by a process of manufacturing a white writing 
paper on which writing ink is stated to be 
unalterable for fraudulent purposes by any 
existing chemical process. He incorporates in 
the paper an insoluble ferro-cyanide and an 
insoluble salt of manganese, and provides 
against the discolouration of the paper in the 
sizing process (which has been a serious 
objection in practice to the use of the ferro- 
cyanide of potassium) by discarding the use of 
slum, and sizing the paper by the acetate 
of alumina in lieu of it. Writing placed upon 
this paper strengthens in intensity when ex- 
posed to damp, sea air, or water, influences 
which ordinarily cause common writing ink to 
fade and become illegible. This paper has 
b»en examined and reported upon favourably by 
some of the most eminent scientific men of the 
day, but it has not been generally adopted. 

The paper duty was first imposed, but only 
for two years, in 1696, during the reign of 
William III., and consisted of 20 per cent, ad 
valorem on English, and 26 per cent, on im- 
ported paper, parchment, and pasteboard. The 
10th of Anne imposed the first tax upon news- 
papers and advertisements, and also a tax 
upon paper and foreign books, dividing paper 
into twelve qualities, taxing each according to 
its value. The first year it produced only 
13,743 1. be. 9 d. (Bibles, Prayer-books, and 
Confession? of Faith were exempted). In 1 808, 
paper was' divided into only two qualities. 
The Act 6 & 7 Wm. IV. c. 62 imposed a uni- 
form duty of l£d. per pound, and the effect 
was to raise the revenue from this source frorii 
790,777/. in 1836 to 1,244,723/. in 1867. In 
1840 an additional 5 per cent, was imposed ; 
but in 1861 the tax was repealed. 

Wien the duty on paper was charged accord - 
ing to the riae, the exact dimensions of the 
sheets wax insisted upon ; but when the mode 
of imposing the duty was changed from size 
to weight, the makers begun to vary I he size. 
The following table shows wliut the dimensions 
ought to be : — 
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Istem Larg* Port 

Bteamd TabU. 

Doubla Atlas . 
Dwny. 

Coot or Biitud 

StiTTr :| 

Lltriaa Foolaoap 
Pott ... 
[Qrand Euk or 1 
> Elephant . 


Atlas . 

Do. Small 
1m portal . 
Super S07U 
Loaf Baal 
Royal . 
Demy 

Short Demy 
Crown 

Fan 




Third TabU. 
Double Demy . 
Royal do. . { 

Inferior Royal . 
Medium . . 

Demy, Single . 




isnr™ 


Do. 


Sugar, Blue 
DoT do. Small 
Do do. Demy rite 
do. Crown rise 
.pie. Royal . 

Bine Elephant . 

Do. Royal 
Do. Demy . 

Do. Crown . 

Fifth TabU. 

I Royal Hand, thick 
Royal Hand . 
Lumber Hand . 
Double Two- pound . 
'■* -jle do. do. 

die Hand, double 
Middle Hand . 1 

Small Hand, double 
Small Hand 


Do. half pound 
Imperial Cap . 
Huron Cap . 

Bag Cap . 

Kentish Cap . 
Four Pounds . 
Small Cap. 

Double Four Pound. 
Single Two Pounds . 


Paper Coal. A peculiar variety of lig- 
nite, consisting of a bituminous shale, splitting 
readily into films or leaves not thicker than 
paper. This variety is chiefly found in Ger- 
many, near Bonn, at the base of the newer 
tertiary brown coals of that district. Not 
unfrequently a kind of polishing slate is found 
between the laminae of the paper coal. This 
mineral being silica in an extremely fine Btate 
of division, is probably of contemporaneous 
origin, and has perhaps some reference to the 
nature of the deposit and the existence of this 
peculiar form of lignite. 

Paper Bangings. This important and 
elegant substitute for the ancient hangings of 
tapestry or cloth came into use about two 
hundred years ago. The manufacture has been 
raised by a succession of improvements to a 
high state of perfection. 

The paper is commonly printed or stained 
with wooden blocks. The blocks are prepared 
by the pattern being marked on the face, the 
remainder being cut away, or by small pieces of 
metal being in part inserted in the blocks. The 
paper is stained by the surface of the blocks 
being dipped in colour, and laid on the paper, 
which has been previously covered with a thin 
coat of colour. In the cheaper kinds of paper 
hangings, a coloured paper is used to print on. 

By far the greater portion of paper hangings 
are now produced by steam machinery ; the 
patterns are produced by inserting metal in 
cylinders, which are placed near each other. 
The paper is printed by being passed over 
or under the series of cylinders, which, being 
heated, dry the colours instantly, so that a 
long length of paper is put into the machine 
plain, and almost in an instant of time it comes 
out at the other side a length of finished paper 
hangings of a dozen or even twenty colours, fit 
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papier-mAche 

to be hung. The papers are somethin* printed 
with varnish or size, and gilt or Coppep leaf 
applied ; or bisulphide of tin ( aurum smsft mm) 
is dusted over so as to adhere to the pattern ; 
and in what are called flock papers, dyed 
wools minced into powder are similarly ap- 
plied. Powdered steatite or French chalk is 
used as the ground for satin papers, the gloss 
being produced by the ground being rubbed or 
polished. Striped papers are sometimes mads 
bypassing the paper rapidly under a trough, 
which has parallel Blits in its bottom, through 
which the colour is delivered ; and a number 
of other very ingenious and beautiful contri- 
vances have lately been applied in thin im- 
portant branch of art. The invention of the 
paper machine, by which any length of paper 
may be obtained, effected a great change in 
paper bangings, which could formerly only be 
printed upon separate sheets, and were much 
more inconvenient to print as well as to apply 
to the walls. 

Paper Money. In Political Economy, 
this term is generally used to denote the issues 
of banks as well convertible as inconver- 
tible. But some economists, and in particular 
the late Mr. Thomas Tooke, whose authority on 
all banking questions stands deservedly high, 
employed this expression in a peculiar sense 
for inconvertible paper only, using circulating 
credit to denote bills of exchange and securi- 
ties analogous to them. [Bank; Cubbbmbt; 
Exchange, Bux of ; Monet.] 

Paper XTautftlus. [Argonaut.] 

Papier Moure. Paper impregnated with 
a sweetened solution of arseniate erf potash is 
used, under the above name, as a fly-poison. 

Papler-mhebd (Fr.). A name given to 
articles manufactured of the pulp of paper, or 
of old paper ground up into a pulp, with other 
materials, and moulded into various forms. 
This article has been used upon an extensive 
scale for the manufacture of mouldings, ro- 
settes, and other architectural ornaments; 
pilasters, capitals, and even figures as Ism as 
life, have also been made of it. It is limiter, 
more durable, and less brittle and liableto 
damage than plaster, and admits of being 
coloured, gilt, or otherwise ornamented. An- 
other material, similar to papier-mAohA and 
extensively used, is called carton y a rn. 
Another kind of papier-mAchA consists of 
sheets of paper pasted or glued and power- 
fully pressed together, so as to acquire when 
dry the hardness of board, and yet to admi^ 
while moist, of curvature and flexure; tea- 
trays, waiters, snuff-boxes, and ar- 

ticles are thus prepared, and afterwards care* 

! fully covered by japan or other varniidieB, and 
{ often beautifully ornamented by fignrea ct 
j landscapes and other devices, dtc., inlaid occa- 
sionally with mother of pearl A mixture of 
! sulphate of iron, quicklime, and glue, or white 
I of egg, with the pulp for papier-mAchA, readers 
it to a great extent waterproof ; and the farther 
addition of borax and phosphate of soda con- 
tributes to make it almost fireproof. 



PAPILIO 

PaptH#. [BUTTBUFLY.] 

fapUiooteea, JXbouicnos*.] 

VapilionMoou (Lett, papilio, a butterfly). 
In Botany, * name given to the corolla of 
leguminous plants, from its fancied resemblance 
to the figure of a butterfly* This form is seen 
in the garden pea and bean, and consists of a 
large Turner petal or vexilliim, two lateral petals 
called aw, and two intermediate petals forming 
a carina. 

fafilteaMl (Lat. papilio). The name. of 
a family of Lepklopterous insects, of which 
the genus Papilio is the type. [Buttsbflt; 
Dzhamals.] 

fapmos (Lat). In Anatomy, minute coni- 
cal or eylindriform elevations, usually well 
supplied with vessels and nerves: they are 
dose-set, and prominent on the palmar surface 
of the Angers and the plantar surface of the 
toes, where they are disposed in double rows 
along parallel curved lines. They are very 
numerous, and of different kinds ; e. g. conical, 
fungiform, calyciform , on the upper surface of 
the tongue. 

Fappus (Lat ; Gr. xdxxos). In Botany, a 
name given to the calyx of Composite, which 
exists m the rudimentary condition of a cup or 
membranous coronet, or in the more perfect 
state of slender hairs or scales, or in some other 
similar condition, at the top of the achene or 
fruit 

Papyri (Lat.; Gr. xdxvpos). The name 
given to the written scrolls, made of the papy- 
rus, which have been found in various places, 
but more especially in Egypt and Herculaneum. 
The process of making papyri was as follows : 
The interior of the stalks of the plant, after 
the rind had been removed, was cut into 
thin dices in the direction of their length ; 
these being laid on a flat board in succes- 
sion, similar slices were placed over them at 
right angles; and their surfaces being ce- 
mented together by a sort of glue, and sub- 
jected to a proper degree of pressure, and 
well dried, the papyrus was completed. The 
length of the slices depended, of course, on 
the breadth of the intended sheet, as that of 
the sheet on the number of slices placed in 
succession beside each other ; so that, though 
the breadth was limited, the papyrus might be 
^tended to an indefinite length. Many of the 
papyri which have been preserved vary greatly 
in their texture and appearance : they are 
generally fragile, and difficult to unroll until 
Tendered pliable by gradual exposure to steam 
or the damp of an English climate ; and some 
are so brittle that they appear to have been 
dried by artificial means. (8ir G. Wilkinson's 
Manners and Customs of the Ancient Egyp- 
tians, vol. iii. pp. 147-8.) Much interest was 
excited by the discovery of the papyri rolls at 
Herculaneum; but after all the trouble that 
has been taken, little or nothing has been found 
worthy of the pains. AH the dociphered 
papyri -age contained in the work Herculanen - 
sium Wwuminvm qua supersunt ; Edinburgh 
Serna, Oct 1862. 


PARABOLA 

Pspyrln. A modification of paper formed 
on dipping it into sulphurio acid, washing, 
immersing in dilute ammonia, re washing atm 
drying. The product is tough and durable. 
It is commonly called vegeisMi parchment . 

Papyrus. [Pafeb.J 

Par (Lat. equal). The most significant 
employment of this word is in relation to 
foreign exchanges [Exchange, Pas of]; but 
it is also familiarly used to denote the exact 
correspondence of a public security or stock 
with the sum which it represents. Thus a 
stock of 10/., 2 61., or 100/. shares is Baid to be 
at par when the market price exactly equals 
the sum invested, and to be at a premium or a 
discount when the sale can be effected with 
some advantage to the holder, or cannot be 
effected without some loss. The price of an 
investment would always be at par provided it 
were absolutely safe, and no increase or dimi- 
nution of its capital value was likely to occur. 
In other words, its market? value would represent 
the ordinary rate of interest. 

Para. A very small Turkish coin, equal to 
the fortieth part of a piastre. 

Parabanlo Acid. One of the acids 
resulting from the action of nitric acid upon 
uric acid ; it forms colourless and transparent 
six-sided prisms, very soluble and sour. Its 
composition is represented by the formula 
C c 0 4 N 2 + 2H0. 

Parable (Gr. xapafioXh ; from xapafidWv, 
I compare). In Rhetoric, in the original sense, 
a comparison ; but the word is employed chiefly, 
in modem usage, to denote short tales, after 
the Oriental manner, in each of which, as 
in the parables of the New Testament, not 
only a moral or religious truth is conveyed, but 
the objects contained in the hidden sense are 
distinctly represented by parallel objects or 
types in the external narrative. 

Parabola (Gr. xapapohh). In Geometry, 
one of the conic sections ; formed, in fact, by the 
intersection of the cone with a plane parallel to 
one of its sides. Considered as a plane curve, 
the parabola may be defined as follows : A point 
F, and a straight line B B', being given in posi- 
tion, let another point D be supposed to move 
in such a manner in the plane F B B', that its 
distance D F from the 
given point is always 
equal to its distance 
D H from the given 
straight line : the point 
D will trace out the 
parabola. 

The given line B B' is called the directrix of 
the parabola ; the given point F is the focus ; 
the straight line F C, drawn through F perpen- 
dicular to the directrix, is the axis; any 
straight line H h parallel to C F is a diameter ; 
the point in which the diameter meets the 
curve is the vertex of the diameter ; and a 
straight line, quadruple the distance between 
the vertex of any diameter and the directrix, 
is called the talus nctum or parameter of th.it 
| diameter. 
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PABABOIA 

From the preceding definition of the cum, 
its algebraic equation, referred to any tangent 
3) T and the diameter P h through its point of 
contact, is easily found toboy*«-px, where p in 
the parameter of that diameter. The square 
on any ordinate, therefore, is equal to the 
rectangle under the parameter and the coros* 
spending abscissa— hence the name parabola. 
The polar equation of the cure, referred to 
the focus, is 


PARABOLIC SPIRAL 
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a particular form, therefore, of the general 
equation 

t* cos n 0 —a*. 

Every fooal radius vector F D, and the corre- 
sponding diameter BA, are equally inclined 
to the tangent B T [Tangents, Method or], 
so that if the curve could reflect light, a ray 
issuing from the focus would be reflected par- 
allel to the axis. Advantage is taken of this 
property in the construction of parabolic re- 
flectors. [Paraboloid or Revolution.] 

Since the spaces described by falling bodies 
are proportional to the squares of the times, 
the equation y 2 ~*px at once shows that the tra 
jectory of every projectile in an unresisting 
medium must be a parabola whose diameter is 
parallel to the direction of the force of gravity. 
{Gunnery; Projectile.] 

The parabola is also remarkable as being 
the first curve whose indefinite quadrature was 
effected. Archimedes found that the area 
enclosed between any piraboKc arc, the dia- 
meter through one of its extremities, and the 
ordinate to that diameter through the other 
extremity of the arc, is equal to two-thirds of 
the parallelogram constructed on the ordinate 
apd abscissa. 

The term parabola is also applied to all 
algebraic curves of a higher order determined 
by an equation of the form y m '*‘ B — a“x*. The 
curve whose equation is y % — a'x is called the 
cubical parabola ; and that which has for its 
equation y*— ax*, the semicubical parabola. 
This latter curve is celebrated in the history of 
the algebraic analysis as being the first curve 
that was rectified, or found equal in length to 
an assignable straight line; and the honour 
of the discovery belongs to an Englishman, 
William Neil, who died in 1670 at the early 
age of thirty-three. The same discovery was 
made nearly at the same time by Van Heuraet 
in Holland : till then it had been supposed by 
geometers impossible to assign a straight line 
equal to the arc of any algebraic curve (the 
rectification of the cycloid had been found by 
Sir Christopher Wren) ; but the discovery of 
the method of fluxions soon showed that there 
are innumerable classes of curves susceptible of 
indefinite rectification. In fact, all parabolas 
of this form y* ,+l —ax*“ l where n is any num- 
ber whatever, may be rectified. (Montuda, 
Histoir des MatMmaHguss, tom. iL p. 161.) 
[Como Suctions ] 

farabola, Onttesl. [Cubical Parabola.] 
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.y®— aa". It has a 
point of inflation at infinity. His 
called Net? s parabola. [Parabola.] 

raraboUe Curve. A curve or which the 
equation is of the form 

y-a + &x-M»**f 

Curves of tins kind are frequently employed 
for the purpose of representing a number 
of observations, or for approximating to the 
areas of other curves : for it ip always possU 
ble to cause a parabolic curve to pas* through 
any number of points in a given cum, % 
making as many of the coefficients, a, b t c, 
&c, p indeterminate as. there are point* given ; 
and the curve thus described vml differ less 
from the given curve according as the number 
of points Is greater. But the area of the para* 
bone curve can always be determined ; there- 
fore that of the other curve may be found to 
any required degree of approximation. 

Parabolic Cylinder. A surface generated 
by a line which moves parallel to itself and 
bks a parabola for its directrix. Its plane 
sections are parabolas. 

Parabolic Point. A point on a surface 
at which the indicatrix is a parabola. It is a 
cusp on the section of the surface made by 
the tangent plane. The inflexional tangents 
at the point coincide with the tangent at this 
cusp. [Indicatrix.] The polar quadric at a 
parabolic point is a cone, and all such points 
Jie upon the Hessian, which latter suzface is of 
the order 4 (n — 2) when- that of the anginal 
surface is n. The parabolic points, therefore, lie 
on a non-plane curve of the 4»(n— 2) u order. 
The tangent plane at a parabolic point is of 
the kind called stationary [Stationary Tangent 
Planes], and through any point in space pass, 
in general, 4» (n— 1) (n— 2) such planes. 

Purabolle Spindle. The solid generated 
bv the rotation around its chord of the mmment 
of a parabola cut off by any line perpendicular 
to the diameter. 

Pnrabollo Spiral. In Geometry, the 
name usually given to a curve derived from a 
common parabola by supposing its principal 
diameter to be wrapped round the circumference 
of a circle, the ordinates still remaining normal 
to the bent diameter, and therefore coinciding 
in direction with the radii of the cirde. Galling 
a the radius of the circle, taking ite centre sa 
pole, and assuming as axis of polar coordinates 
the radius which passes through the vertex of 
the deformed parabola, the equation of the. 
spiral will obvioudy be (r— a)*-pa6, where ® 
is the parameter of the original parabola. Of 
the two brandies of the curve, one will obviously 
remain without the code, from whose circum- 
ference it will incessantly recede ; the other will 
enter the cirde, peas through its centre, when 

6—?, and finally leave the circle at the point 
F 

| diametrically opposite to that determined by 



PARABOLOID 

the value 0— — . The curve may be easily 
traced, 

Paraboloid. A surface of the second 
order, some of whose plane sections are para- 
bolas. Two hinds of paraboloids are dis- 
tinguished, according to the nature of their 
non-parabolic sections. These will be found 
described under Elliptic Pajuboloid and 
Hyperbolic Paraboloid. 

Paraboloid of Revolution. A surface 
of the second order generated by the rotation 
of a parabola around its principal or focal 
diameter. [Elliptic Paraboloid.] Its equa- 
tion, referred to rectangular coordinate axes, 
whose origin is at the vertex, is x , +y*«=^, 
where p is the parameter, or double ordinate 
at the focus, of the generating parabola. The 
focus of this curve is also the focus of the 
surface. The instruments known in astronomy 
and physics as parabolic reflectors are of this 
form, since in virtue of a characteristic property 
of the parabola all rays issuing from the focus 
are reflected parallel' to the axis. [Paraboi^a.] 

The solid bounded by a paraboloid of revo- 
lution and a plane perpendicular to its axis 
was formerly, and is still occasionally, called a 
parabolic conoid . Its volutfle is’ equal to one 
naif the circumscribed cylinder, and to three 
halves of the cone having the same base and 
altitude. 

Paraeeliists. Followers of the school of 
Paracelsus in medicine, physics, and mystical 
science. The founder of this school may per- 
haps be called with justice the most distin- 
guished quack who ever made a figure in the 
world. He practised medicine ‘ with the bold- 
ness of a wandering empiric,' and established 
a successful opposition to the traditionary doc- 
trines of the so-called schools of Hippocrates 
and Aristotle. He mingled his medical and 
chemical knowledge with the speculations of 
the Cabbala, and with a theosophy of his own. 
He died in 1641. His followers continued to 
influence the schools of Germany for more than 
a century. (Hallam’B In trod, to the Litera- 
ture of the Middle Ayes, i. 641, 639, ii. 70, &c. ; 
Mosheim, vol. iv.) 

Paracentesis (Gr. irapcucirn)<riT, perfora- 
tion ). The operation of tapping any of the 
cavities of the body for the purpose of with- 
drawing a contained fluid. 

Paracentric (Gr. tropd, and Kirrpov, 
centre). In the higher Geometry, the name 
given to a curve line having this property, that 
a heavy body descending along it by the force 
of gravity will approach to or recede from a 
centre or fixed point, by equal distances in 
equal times. 

Paracentric Motion. In Astronomy, the 
rate at which a planet approaches nearer to or 
reoedes.farthcr from the sun or centre of attrac- 
tion in a given interval. 

Paraeopbaloplioros (Gr. rapd ; K«pa\i}, 
head ; and <pipu, I carry). A name given by M. 
de Blainville to a class of Molluscs, compre- 
hending those in which the head is but little 
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PARACHUTE 

distinct from the body, but always provided with 
some of the organs of sense. 

Parachute (Fr.). An apparatus resem- 
bling the common umbrella, but of grater ex- 
tent, intended to enable* an aeronaut in case 
of alarm, to drop from his balloon to the ground 
without sustaining iiyury. This is effected by 
means of the; resistance of the atmosphere. 
When the parachute is detached from the bal- 
loon, and abandoned with its load in the air, it 
must proceed at first, front the continued action 
of’ gravity, with an aqpelferated motion,, until 
£he increased velocity 'produces a resistance 
equal to the force of. attraction, or the r weight 
of the apparatus with its load. After this equi- 
librium has been attained, the parachute will 
descend with a nearly uniform velocity. Ac- 
cording to theory, this terminal velocity, sup- 
posing the surface of the parachute to be flat, is 
equal to that which a heavy body would acquire 
in falling through the altitude of a column of 
air incumbent on that surface, and having the 
same weight as the whole apparatus. A cir- 
cular parachute having a diameter of 30 feet, 
and weighing with its load 226 pounds, would 
acquire a terminal velocity of about 13 feet per 
second ; and a person descending with it at this 
rate would receive the same shock on reaching 
the ground as if he dropped freely from a height 
of 2} feet. (For the method of solving this 
problem, see Hutton’s Mathematical Tracts, 
vol. iii. p. 316.) The actual resistance of the 
air is, however, greater than is given by theory, 
and is besides augmented by the concavity of 
the parachute, which occasions an accumulation 
of the fluid ; but, on account of the action of 
the wind, the axis of the parachute will pro- 
bably become inclined to the vertical, in which 
case the resistance will suffer a diminution. 

One of the most remarkable instances of 
descent from a great height with a parachute is 
that of Garnerin, a Frenchman, who ascended 
in a balloon from an enclosure near North 
Audley Street, in London, on the 2nd of Sep- 
tember, 1802. After hovering seven or eight 
minutes in the atmosphere, he cut the cord by 
which his parachute was attached to the balloon. 
It instantly expanded, and for some seconds 
descended with an accelerating velocity, till it 
became tossed extremely, and took such wide 
oscillations that the basket or car was at times 
thrown almost into a horizontal position. The 
intrepid aeronaut narrowly escaped destruction 
by being precipitated on the houses in St. 
Pancras, and at last fortunately came to the 
ground in a neighbouring field. He seemed to 
be much agitated, and trembled exceedingly at 
the moment he was released from the car. 
(Ency, Brit. ‘Aeronautics.’) 

A more recent experiment with a parachute 
of somewhat different construction terminated 
fatally to Mr. Cooking, who conceived a notion 
that the vibrations might be avoided by giving 
the machine a different form. This projector 
constructed one in the form of an inverted um- 
brella, that is, having the concave side upper- 
most, and bound to a strong wooden hoop to 



PARACHUTE LIGHT PARALISEA 

prevent its collapse in the descent. The din* the* Greek historians to denote the extensive 
meter of the hoop vtas 84 feet ; and there was parks or- pleasure grounds of the Persian: 
also a hole of 6 feet in diameter in the middle' mofiarchs. (Xenophon, Cyrop. and (Econom. ; 
of the parachute, which, it was supposed, would Diod. Sic. xvi. 41,, xviii. 86; Aulus GeHRus, 
also contribute to give greater .steadiness, ii. 20.) The Sept&aginta have employed the 
Having attached himself to this machine, word in their translation of Gen. ii. 8. It 
he ascended from Vauxhall Gardens on the also occurs in other parts of their translation. 
24th of July, 1837. On beingcut away from (Numb. xxiv. 6; Gen. xiii. 10; Ezek. xxviii. 
the balloon, the parachute descended rapidly, 13, xxxi* 8.) ^ It is used ip the New Testament, 
and with violent oscillations: the hoop broke, in Luke xxiii. 43. The speculations to whid) 
and the unfortunate projector fell, dreadfully this passage has given rise, form too extensive 
mangled, at Lee, neerJBlackhe&th. a subject to be entered upon here., 

Parachute Light. A suspended light for According to the rabbis, therfe is an upper 
use in war, designed to. illuminate a large ex- or heavenly, and a lower or earthly, para- 
tent of ground occupied by the enemy. I toon- dise. The lovrer is situated somewhere under 
sists of a large calico parachute packed in an the terrestrial equator. Each is divided into 
iron hemisphere, and attached by" chains to seven dwellings, and each of these is twelve 
a second hemisphere containing a light com- time* 10,000 miles in length and breadth. A 
position. The hemispheres are soldered to- column ascends from the lower to the upper 
gather . The ball is fired at a high elevation heaven, by which the souls of the blessed 
from a mortar ; at a given moment the fuse mount after a temporary sojourn in the former, 
ignites a bursting charge, separates the hemi- A wall of partition divides paradise from 
spheres, and. lights the composition. The para- hell ; and this will faU when the Redeemer 
chute- spreads out, and the light floats along, comes, and all Israel be gathered together in 
gradually descending, the flame issuing from blessedness. 

a large vent at the bottom. The local situation of the terrestrial paradise 

PaTaolete (Gr. TrapSc \rtros, advocate). A has been a favourite subject of speculation, 
name applied to the Holy Spirit, as an advocate, both with the fathers of the church and with 
intercessor, or comforter of mankind. It was later enquirers. The reader may consult the 
a common opinion in the early centuries of first volume of the compilation called the 
the Christian era, that the Paraclete, whose Ancient Universal History , where the matter 
mission was promised by Christ, was to appear is seriously discussed at great length ; he will 
corporeally upon the' earth, and complete the also find it treated in an entertaining article 
dispensation. Thus Simon Magus, Manes, and of the Encyclopedia Metropolitan. (See also 
others, pretended to be this expected Para- Schulthess, Das Parodies, Zurich 1816.) The 
dote ; and Tertullian himself was at one period most ordinary opinion has placed it on the 
infatuated by the claims thus advanced by Euphrates and Tigris. Josephus regards the 
Montanus. Pi son mentioned in Genesis as the Ganges, the 

Paraeolumblte. A mineral found in Gihon as the Nile. Hardouin places his in 
black grains at Taunton in Massachusetts. It Palestine. Hnet (Be la Situation du Paradis 
is said to contain iron and uranium, but no Terreetre, 1691) enumerates a variety of these 
titanium. theories. The paradise of the Moslems is 

Paracrostio. A poetical composition in termed in the Koran Gannath, or the Happy 
which the first verse contains, in order, all the Gardens ; and its description is evidently bor- 
letters which commence the remaining verses rowed from the notions of the rabbis and 
of the poem or division. According to Cicero Oriental Christians. See, chiefly, chapters tv 
(Be Divinations ii. 64), the original Sibylline lvi. ; but these passages, although floweiy 
verses were paracrostics. [Acrostic.] enough, contain a very small part of the extra- 

Psraejaaoren. When cyanide of mer- vagances, chiefly drawn from tradition, which 
cozy is decomposed by heat, a brown solid make up the vulgar Mohammedan notion of 
matter remains having the same composition paradise. (See, in addition to the authorities 
as gaseous cyanogen, and is hence called para - already cited, a learned article in the Encydo* 
cyanogen . pmdia of Ersch and Gruber) 

Parade (Fr.). • The assembly of troops in Psrsdiee, Birds ot [Paaaoxna.] 
regular order for inspection, muster, exercise, Paradlsea. A genus of birds, much ex- 
or any duty. Also the ground where troops are tolled in fiction, closely allied to the crows, 
assembled. but, unlike them, adorned with brilliant colours. 

Paradigm (Gr. wapdbetyfut, an example). The male especially is provided with very long 
In Rhetoric, a general term used by Greek hypochondrial feathers (the tufts ef which 
writers in the sense of example or illustration, are decomposed), as well as brilliantly tinted 
of which parable and fable are species. (Quin- cervical plumes. These are erected on certain 
tilian v. 2.) Hence, in early theology, those occasions, and form an exceedingly beauti- 
writars who narrated the lives of religious ful hoodlike crest. The fable invented, by 
persons, by way of examples' of Christian holi- designing Chinese, that the Paradise birds 
ness, were styled paradigm, atics had no feet, has been perpetuated bylinnmus, 

Paradise (Gr. naMeiast, Arab, firdaus, who termed the most common species Paradise* 
Sansc. paradtaa). This name was used by apoda* 
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PARADOS 

Pnradoa (Ft.). In Fortification, a traverse 
covering the interior of & work from reverse fir©. 

Vtradox (Gr. wapdHo^os, contrary to received 
opinion). A term applied to any proposition 
which seems to be absurd, or at variance with 
common sense, of to contradict some previous- 
ly ascertained truth; though, when properly 
investigated, it may prove to be perfectly well 
founded. 

Paradoxus. A name devised to express 
the obscure nature of a genus of Trilobites 
(fossil Crustaceans), to which it is attached, 
and which is characterised by the absence 
or indistinct nature of the prominent even- 
formed eyes which are borne pn the shield 
of all other Trilobites. The segments extend 
beyond the sides of the body, and are free 
at their lateral extremity. 

This word serves also as a specific name for 
obscure and anomalous animals, as Ornitho- 
rhynchus paradoxus, Lepidosiren paradoxa, &c. ; 
or for plants which simulate other groups than 
that to which they belong, ^as Stangeria para- 
doxa , a cycad with leaves resembling ferns. 

Paraffin* A name given by Reichenbach to 
a crystallisable hydrocarbon, contained in the 
products of the distillation of the tar of beech 
wood and of coral. The word is coined from the 
Latin parum, little, and affinis, akin , to denote 
the remarkable chemical indifference which 
is its characteristic feature. A similar sub- 
stance has been obtained from the petrolenm 
of Rangoon and from the products of the 
distillation of peat and lignite. At present it 
is manufactured in large quantities from some 
oily bituminous varieties of cannel coal. In these 
products it is accompanied by what is termed 
paraffin oil , which is chiefly a mixture of fluid 
hydrocarbons, some of which are largely used 
in lamps, and the less volatile of them for lu- 
bricating machinery. Pure paraffin resembles 
spermaceti in appearance ; it is tasteless and 
inodorous; its specific gravity 0*870 ; it fuses 
at about 112°, and may be distilled unchanged 
at a higher heat. It is now largely employed 
in the manufacture of candles. [Oils.] 

Paragium (Lat. par, equal). In Feudal 
Jurisprudence, the body of nobles (peerage) 
was so termed; the word likewise expressed 
equality of condition in various legal relations, 
as, for example, between the lords in partner- 
ship of a fief. Parage was also a custom by 
which the elder of several coheirs of a fief 
rendered homage for the whole, and thereby 
guaranteed the enjoyment of it to his coheirs 
as well as himself; in the same manner, one of 
several copurchasers might bo admitted to a 
similar privilege. 

Paragoge (Gr. wapaywyff). In Grammar, 
a figure by which one or more letters are added 
at the end of a word ; e g. in the ordinary 
formation of diminutives in most languages. 
[Metaplasm.] 

Poragogio Letters. In the Semitic lan- 
guages, letters which, by their addition to the 
ordinary form of the word, import additional 
emphasis or some peculiar inflexion into the 
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sense. Their real meaning and authority have 
been much debated among Hebrew scholars. 

Paragon (Fr. parangon). A model, or pat- 
tern, implying special excellence or perfection. 

Paragon. In Printing, the name of a kind 
of type seven sizes larger than that used in 
this work. [Type.] 

Paragraph (Gr. vapaypatph). This word 
ordinarily signifies a small subdivision of a 1 
connected discourse. 

Paragraphs , as used by Greek rhetorical 
writers, is a poetical figure employed when the 
writer sums up in a few words the substance of 
a previous passage, by way of transition to a 
new^Qne. (Eustathius On Horn. H. i. 304.) 

Paragraph. In Printing, a si£n used as a 
reference to notes in the margin or at the foot 
of the page. The paragraph mark iB chiefly 
used in the Bible. 

Paraleipals (Gr. from vapaxelvu, I omit). 
In Rhetoric, the artificially exhibited omission 
or slight mention of some important point, in 
order to impress the hearers with indigna- 
tion, pity, &c„ called by the Latins preeteritio, 
omissio, &c. 

Paralipomena (Gr. irapaXenrStxeva, things 
left out or aside). A term applied, in Biblio- 
graphy, to works of a supplementary character. 
The two books of the Old Testament called by 
us the Chronicles, are termed Paralipomena 
in the Septuagint, as supplementary to those oi 
Kings. 

Parallactic Instrument. An astrono- 
mical instrument for determining the moon’s 
parallax, described by Ptdlemy in his Almagest, 
and usually called Ptolemy's Pule. The term 
parallactic is sometimes applied to the equa- 
torial ; but in this sense the proper word would 
seem to be parallatic , as derived not from 
parallax, but from parallel , the instrument 
Deing constructed for the purpose of following 
the stars in their diurnal parallels. (Lalande, 
Astronomie , § 2278.) 

Parallax (Gr. vap4x\aZts, a declension). A 
change of place or of aspect. The term is used 
in astronomy to denote the difference between 
the apparent place of a celestial object and its 
true place, or that in which it would be seen if 
the observer were placed at the centre to which 
the motion is referred. When the point of 
reference is the centre of the earth, the change 
of aspect is called the diurnal parallax ; when 
it is the centre, of the earth’s orbit, the change 
is called the annual parallax. 

Diurnal Parallax. — Let C be the centre of 
the earth, A the place of the observer, Z his 
zenith, and S a celestial 
body. On observing the 
body from A, it will be 
seen in the direction A S, 
making the angle ZAS 
with the zenith. But if 
the observer could be 
placed at C, he would see 
the body in the direction 
| C S, making the angle Z C 8 with the zenith. 

| The difference between these two angles ZAS 
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and Z 0 S is the parallax of 8, Which, therefore, 
is equal to the angle A'S C. Hence it appears 
that the parallax of a celestial body is the ane le 
comprised between two lines drawn from the 
body, the one to the centre of the earth, and 
the other to a point on its surface. On account 
of the immense distance of the fixed stars, the 
diurnal parallax is altogether insensible with 
regard to them. It may amount to a degree in 
respect of the moon ; but the greatest parallax 
of the nearest planet does not exceed 30". 

It is evident, from the inspection of the 
figure, that although the distance of the object 
S remain the same, the angle A S 0 is not a 
constant quantity, but is greatest whefi S is 
seen in the direction of the horizon A H. and 
diminishes as the altitude of 8 increases,, 
until it vanishes altogether at the zenith, where 
the two lines . A S and C S merge into the 
line C Z. In order to discover the law of this 
variation, let a = C A, the semidiameter of the 
earth ; d « C S, the distance of the observed ob- 
ject from the centre ; Z— Z A S, the apparent 
zenith distance; and P«ASC, the parallax. 
Now, the sides of a triangle being in the same 
proportion as the sines of their opposite angles, 
we have d : a : : sin Z : sin P, whence Bin P 

sin Z. But as P is always a very small 
d 

angle, the arc may be substituted for the sine 
without sensible error, and the formula becomes 

P « % sin Z'; that is to say, the parall&X is 
d 

proportional to the sine of the zenith distance. 
At the horizon Z is a right angle, and sin Z 
o> 1 : , in this case, therefore, the expression for 

the parallax becomes P«»--. This is called the 
tt 

* horizontal parallax ; and when its amount has 
been determined by any means with respect to 
a celestial body, the parallax of the body at 
any altitude is found by multiplying the hori- 
zontal parallax by the cosine of the altitude, 
or sine of the zenith distance. 

Since the parallax of a body is given in terms 
of its distance and the earth's semidismeter, it 
follows reciprocally that the distance of the 
body is given in terms of its parallax. The 
determination of the parallaxes of the different 
bodies of the solar system is therefore a pro- 
blem of great importance in astronomy ; but it is 
attended with considerable difficulty m practice, 
although the principle on which it defends is 
extremely simple. It may be desenbed as 
follows: Let two observers be stationed at 
the points 0 and O', of 
which «the latitudes are 
supposed to be known, and 
which are both situated on 
the same meridian, and let 
them simultaneously ob- 
serve the zenith distances 
of the body M (suppose 
the moon). These obser- 
vations will give the angles ZOM and 71 O' M, 
and, consequently, MOC and MO'C. The 
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angle 0 C O' is also known, being the difference 
or the sum of their latitudes, according as they 
are on the same or opposite sides of the equa- 
tor. But the two sides O 0 and 0 O' of the 
quadrilateral G O', beingradii of the earth, 
are also supposed to be known ; hence the 

Q uadrilateral is determined, and its diagonal 
! M may easily be computed by the rules of 
plane trigonometry. But when CM is found, 
the horizontal parallax is also determined, 
being equal, by what has been already shown, 
to the quotient obtained by dividing the radius 
C 0 by the distance C M. In this manner tho 
horizontal parallax of the moon was deter- 
mined by Lacaille and Lalande; the former 
observing at the Cape of Good Hope, and the 
latter simultaneously at Berlin. There are 
methods, however, by which the lunar parallax 
may be determined by observations made at a 
single place. 

The moon’s mean horizontal parallax 
amounts to 67' 417", or *96116 of a degree. 
In respect of alldthe other bodies of the solar 
system the parallax is an extremely small 
quantity, ana, excepting perhaps in the case of 
Stars, cannot be determined by the method now 
desenbed with sufficient precision and certainty 
That of the sun, the most important of all, is 
most accurately found by observations of the 
transits of Venus over his disc, as was first 
suggested by James Gregory, in hie Optica 
Pr&mota. It amounts only to 8*6" ; whence it 
has been inferred that the mean distance of 
the sun from the earth is 23*984 times the 
length of the earth’s radius, or about 95,000,000 
miles. [Sun.] But considerable doubt has been 
thrown upon the correctness of this inference 
by recent astronomical and physical investiga- 
tions, from which the mean efistanffi of the earth 
from the sun appears to be only 93,000,000 
miles. This determination suffices for find- 
ing the parallaxes and distances of all the 
planets in the system ; for (in consequence of 
the relation established by Kepler’s third law 
between the distances and periodic times) when 
the distance of any one planet from the sun is 
known, that of every other can be deduced from 
the times of revolution. [Kbflsb’s Laws.] 
When the parallax of a celestial body has 
been determined, we can find not only the 
distance of the body, but also its diameter and 
real magnitude. For the apparent diameter 
being found by observation, the true magnitude 
is given by this proportion: The horizontal 
parallax is to the apparent radius, as the 
radius of the earth to the true radius of the 
body. 

The effect of parallax is to depress the 
observed body in the vertical cfrele, or to 
increase its zenith distance. If the body at the 
time of the observation is on the meridian, the 
parallax only affects its declination ; but if it 
is not on the meridian, the observed right 
ascension and declination are both altered, 
and the effect on each of these coordinates 
must be computed from tile previously known 
horizontal parallax by the rules of spherical 
8x2 
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Th®* _ , itatran, in the ease of j viously intercept e^nal segments on all their 


the moon, it eomddexabl complicated by the 
earth's effiptaritr. 

Annual Parallax. — In what has hitherto been 
th® centre of the earth l^as been taken as 
thepoint of reference, and therefore regard has 


common normals ; m other words, the distance 
between two corresponding points is invariable, 
and the tangent planes at two such points are 
parallel. The pedals S, and 2„ with respect to 
any origin o , of two parallel surfaces S and 2, 


only been had to the difference of apparent | manifestly intercept equal segments Aron all radii 
mtnatjon occasioned by the eccentric position of j vectores. But these pedals are inverse to the 
the ^observer at the surface of the earth. But j reciprocals S' and 2' of the parallel surfaces 
“ " * * ’ [Pedal], so that if r' and p' are corresponding 

radii vectores of the inverse surfaces S' and 2', 

r, = J. and p x *— t will be those of the pedal 
r 1 p 1 

surfaces S x and 2 iy and from the relation 
P\ - r x + k we deduce * = i + k. From the polar 


the sun, and not the earth, may be regarded 
as the centre to which the'motion is referred ; 
and the position of any celestial body, of which 
the distance from the sun is not so great as to 
be incomparable with the semidiameter of the 
earth's orbit, would be different if viewed from 
the sun from what it is when viewed from the 
earth. This difference is called the annual 
parallax. It is the angle under which the 
semidiameter of the earth’s orbit would he 
seen from a superior planet, or from a fixed 
star. Such, however, is the enormous distance 
even of the nearest fixed stars, that very few 
of them have been fqpnd be sensibly af- 
fected by annual parallax. 

Mr. Henderson found a probable parallax of 
Kin the star a Centauri from observations 
made at the Cape of Gopd Hope. Sir William 
Herschel first pointed out the micrometrical 
measurements of the distances of two stars very 
dose to each other, or nearly ih the same line 
of vision, as a likely method of detecting par- 
allax; for the apparent distance between two 
such stars, if either has a sensible parallax, 
must vary ^different times of the year ; and 
this method was applied by Struve, at Dorpat, 
to a Lyrse, and by Bessel, at Konigsberg, to 
the double star 61 Cygni. The results obtained 
by the latter are the most unequivocal. By 
a series of observations with the heliometer, 
continued from August 1838 to March 1840, 
Bessel obtained the value of the parallax 
■“ 0*348" r a little more than the third of a second 
of space. Assuming this determination (and 
astronomers seem to regard it as established 
within certain small limits), the distance of the 
starfroih the earth must be 619,200 times the 
sun's distance — a distance' so enormous that 
light, which travels at the rate of 190,000 miles 
in a second, would require years to pass 
through it. {Monthly Notices of the Royal 
Astronomical Society for May 1840. For the 
history of researches on the subject of the 
ffimual parallax, see Mem. Royal Astronomical 
Society, vol. xii.) [Star.] 

Parallel (Gr. *apd\\ v \os, side by side). 
In Printing, a mark thus ||, used as a reference 
to rotes in the margin or at the bottom of the 
Page- 

Parallel Carves and Surface*. Any 

curves or surfaces which have the same system 
of normals. Thus parallel plane curves have 
a common eyolute of which they may all bo 
regarded as involutes ; and parallel surfaces 
have m common the same surface of centres of 
owvafcure. Corresponding points on parallel 
enrveo and surfaces are those which are situated 
OH the same normal. Two parallel curves ob- 
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equation of the reciprocal of S, therefore, we* 
may at once obtain the polar equation of the re- 
ciprocal of its parallel 2, and from the latter 
that of 2 itself. The parallel surface may be 
regarded as the locus of the centre of a sphere 
of constant radius k, which touches the primi- 
tive, so that if 

F (IV, Q=o 

be the equation of the given surface S, and 

($-*)* + + -*’ = <>, 

that of a sphere whose centre is at ( x t y t z ) and 
whose radius k is constant, the algebraical ex- 
pression of the condition that these two surfaces 
shall touch each other will be the equation of 
the- parallel surface. This method of obtaining 
the equation of the parallel surface has been 
proposed by Salmon, and applied by him to the 
parallel of the ellipsoid. Mr. W. Roberts has 
pointed out several interesting relations be- 
tween parallel and pedal surfaces. (Phil. 
Mag. vol. xxiv. 1862.) * . 

Parallel Xilnes. In Geometry, ‘straight 
lines which are in the same plane, and which, 
being produced ever so far both ways, do not 
meet.’ (Euclid, bk. i. defi£6.) 

The subject of parallel Imes is one of the most 
difficult in the elements of geometry, and has 
accordingly given rise to much learned dis- 
cussion. The difficulty consists in demonstra- 
ting that two parallel lines, when they meet a 
third line, are equally inclined to it, or mnko 
the alternate angles with it equal. In order to 
demonstrate this proposition, Eucbd assumes 
as an axiom that * If a straight line meet two 
straight lines, so as to make the interior angles 
on the same side of it less than two right 
angles, these straight lines, being continually 
produced, will at lengtli meet on the side on 
which the angles are which nro loss than two 
right angles. But, this is not a self-evident 
truth: it is, in fact, a proposition which requires 
to be demonstrated; and the convorso of it, 
namely, that two straight lines which meet one 
another make with any third line the interior 
angles less than two right angles, forms the 17th 
proposition of Euclid’s first book. Geometers 
have attempted in many different ways, but 
without complete success, to remove this blemish 
from the Elements The methods which they 
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have employed for this purpose are of three 
kinds : 1.. By adopting a new definition of 
parallel lines ; 2. By introducing a new axiom ; 
3. By reasoning merely from the definition of 
parallel lines and the properties of lines already 
demonstrated. 

Some geometers, among whom are Wolfius, 
Boscovich, and Thomas Simpson, have adopted 
the following as the definition of parallel lines ; 
namely, that * straight lines are parallel which 
preserve always the same distance from each 
other ; ’ but this, like Euclid’s definition, as re- 
marked by D’Alembert, is begging the ques- 
tion. The correct definition would be, that 
* two straight lines are parallel when-there are 
two points in the one from which the perpen- 
diculars drawn to the other, and on the same 
side of it, are equal.’ The difficulty then con- 
sists in demonstrating that all the perpendicu- 
lars drawn from the one of these lines to the 
other are equal. Another definition, which has 
been adopted by Varignon, Bezout, and others, 
is, that * parallel lines are those which make 
equal angles with a third line towards the 
same, parts, or make the exterior angle equal 
to the interior and opposite.’ When this de- 
finition is adopted, the difficulty consists in 
proving that straight lines which are equally 
inclined to one given straight line must be 
equally inclined to all the other straight lines 
which fall upon them. 

Of the new axioms which have been sub- 
stituted in place of Euclid’s, we shall merely 
notigp Jhat given by Thomas Simpson, in the 
second^edition of the Elements ; namely, that 
•If two points in a straight line are posited at 
unequal distances from another straight, line 
in the same plane, those two lines, being inde- 
finitely produced on the Bide of the least dis- 
tance, will meet one another.’ By help of this 
axiom he proves that if two straight lines are 
parallel, the perpendiculars to the one termi- 
nated by the other are equal, and also perpen- 
dicular to the other parallel ; and thence the 
proposition from which all the rest follows, 
namely, that if a straight line fall on two par- 
allel lines, it makes the alternate angles equal. 
Playfair remarks on this method, that it is ex- 
tremely plain and concise, and perhaps as good 
as any that can be followed when a new axiom 
is assumed. 

Legendre, in his Elements qf Geometry , has 
attempted to overcome the difficulty of parallel 
lines by previously demonstrating that all the 
angles of a triangle are equal to two right 
ingles, from which proposition it is easy to 

S ure everything with respect to parallels. 

is demonstration, however, is of too refined 
and subtle a kind to be admissible into the 
Elements. (See Notes to Playfair’s Euclid , 
Legendre’s Geometry , and Leslie’s Geometry.) 
But the reader who wishes to havfc a complete 
view of what has been written on this subject, 
should consult a learned excursus to the first 
book of Camera's Euclid , Berlin 1825; and 
also Colonel P. Thomson’s Geometry without 
Axioms* 
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It may be remarked, that the whole ef the 
difficulty which exists with respect to the doe* 
trine of parallel ‘lines is of a mt&aphysioal 
rather than of a mathematical kind) and the 
learner need not perplex himself about subtle- 
ties which can hardly be considered as- affecting 
the rigour of geometrical truth. 

Parallel Motion. The parallelism of 
motion of the piston-rods of steam engines. 
The term was invented by James Watt in order 
to express the connection of the motion of the 
piston, which is vertical or horizontal, with that 
of the balance beam, which is partly circular. 
The principle of the mechanism consists in the 
fact that in every parallelogram, the three 
angles being attached and revolving in arcs of 
circles, the fourth will continue nearly in a 
straight line of movement. 

Parallel Planes. Planes which never 
meet, though indefinitely produced 

Parallel Paler. A mathematical instru- 
ment for drawing parallel lines. There are 
two kinds of parallel rulers. The one consists 
of two equal fiat rulers connected by two equal 
and parallel crossbars which turn round their 
extremities; the other is a simple flat ruler 
which runs on two wheels whose circumferences 
are equal. The latter is the more modern and 
convenient form. 

Parallel miiskg. In Navigation, sailing 
on a parallel of latitude, or rirclat parallel tip 
the equator. [Navigation.] 

Parallel Sphere. In Geography; that 
position of the sphere in which the equator 
coincides with the horizon, and the poles an in 
the zenith and nadir. This is the appearance 
which the sphere would have to a spectator 
placed at the pole. The stars neither rise nor 
Bet, but move constantly in circles parallel to 
the horizon ; and the sun rises ana sets only 
once a year. 

Parallels. In the attack of a fortress, 
wide trenches parallel to the attacked work, 
protecting the besieging troops. The parallels 
are connected by approaches or zigzags. 

Parallels of Altitude. In Geog 
small circles of the sphere parallel to 
horizon ; also called Almagantabs. 

-Parallels of Declination. In Astro- 
nomy, small circles of the sphere parallel to 
the equator. 

Parallels of Datttnfle. On the Ter- 
restrial Sphere, small circles parallel to the 
equator ; but, in the Celestial Spliere, they are 
parallel to the ecliptic. 

Parallelogram (Gr w*paX\tihbypapfms). A 
plane quadrilateral ^figure of winch the opposite 
sides are parallel Its characteristic pr op erties 
are: k Its opposite sides are equal ; 2. Its oppo- 
site angles are equal ; 8. Its diagonals bisect 
one another as well as the Ague itself. An equi- 
lateral and equiangular parallelogram is called 
a square ; if merely equilateral, it receives the 
name of rhombus or loeenge; if merely eq ufc 
angular, it is termed a rectangle or oblong. 

Poralleloplpod (Gr. voeefcAifAeraefter, 
parallel-plane solid), written also r 
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piped* The name given to a solid bounded by 
three pairs of parallel planes. It has eight solid 
angles, each formed by the meeting of three-plane 
angles ; its six faces are ell parallelograms, and 
its twelve edges consist of three sets of four 
equal and parallel lines. It may be regarded 
also as a quadrangular prism of which any 
face may be considered as the base, the dis- 
tance between that face and the opposite one 
being then the altitude. The volume of any 
parallelopiped, therefore, is expressed by the 
product of the area of any face into the per- 
pendicular distance between that face and the 
opposite one. [Prism.] Its four diagonals meet 
in a point, and bisect one another ; the sum of 
their squares being equal to the sum of the 
squares on the twelve edges or sides. In the 
case of a right or rectangular parallelopiped, all 
of whose plane angles are right angles, the four 
diagonals are equal, and the square on any one 
is equal to the sum of the squares on the three 
lines which then correspond to the length , 
breadth , and height of the solid. When the 
latter are all equal, the parallelopiped takes the 
more convenient name of cube. 

Paralogism (Gr. vapa\oyi<rp.6s, from irapd, 
beside, and \6yos, reason). In Logic and Rhe- 
toric, a reasoning which is false in point of 
form ; i. e. in which a conclusion is drawn from 
premisses which do not logically warrant it. It 
is the opposite to a syllogism, or correct logical 
deduction. [Syllogism.] 

Paraloglte. A silicate of alumina, lime, 
and soda, found in Lapis Lazuli, in the neigh- 
bourhood of Lake Baikal in Siberia. It is pro- 
bably a variety of Scapolite. 

Paralysis (Gr. wapdXvais). Palsy. A 
diminution or loss of power of any part of the 
body. In general one side only is affected, 
constituting the condition known as hemi- 
plegia ; or the upper or lower extremities be- 
come paralysed, when paraplegia is the result. 
Whatever debilitates the system may pro- 
duce palsy ; it is also produced by pressure 
upon certain parts of the ' brain and spinal 
marrow, and occasionally by poisons, by local 
injuries, and by the sudden suppression of 
certain evacuations. It frequently produces 
a distortion of the mouth or eye, the speech 
becoming indistinct, and the judgment often 
impaired. The treatment of palsy depends 
upon a careful consideration of its cause ; 
depletion iB seldom required. Purges and 
nervine stimulants, such as ammonia, &c., are 
often useful, and blisters to the head and neck. 
Many cases, however, may be seriously in- 
jured by the incautious uge of depletory and 
depressing measures. 

Parameter (Gr. vapap.tr p4o>, / measure by 
another thing). In Mathematics, a term ap- 
plied to some characteristic magnitude whose 
value, invariable as long as one and the same 
function, curve, surface, &c is considered, 
serves to distinguish that function, curve, 
surface, &c. from others of the same kind or 
family. [Elliptic Integral ; Envelopes; 
Conic Sections; &c.] 
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Parameters, Variation of. A method 
invented by Lagrange, and often employed 
with advantage in the solution of differential 
equations. It may be roughly described as 
a method of modifying the known solution of 
one differential equation so as to make it 
satisfy another of more general, but allied 
form; such modification being affected by 
supposing the arbitrary constants of integra- 
tion to become functions of the variables. 

Paramo. The name given in South 
America to a mountainous district covered with 
stunted trees, exposed to the winds, and in 
which a damp cold perpetually prevails. Under 
the torrid zone, the Paramos aro generally from 
10,000 to 12,000 feet in height. Snow often 
falls on them, but remains only a few hours ; 
in which respect they are distinguished from 
the Nevados, which enter the limits of per- 
petual snow. The Paramos are almost con- 
stantly enveloped in a cold thick fog ; so that 
when a thick small rain falls, accompanied 
with a depression of the temperature, they 
say at Bogota or at Mexico, cae un paramito. 
Hence has been formed the provincial word 
emparamarsc, to be as cold as if one were on 
a paramo. 

Paramoudra. A peculiar variety of fiint, 
common in the chalk near Norwich and else- 
where, and consisting of pierced cylindrical 
columns, generally almost vertical or at right 
angles to the bedding of the chalk in which 
they are found. As all the flints in chalk seem 
to have been originally organic, the existence 
of these large and singularly shaped masses is 
not easily explained. They are almost always 
in groups, two or three or more, one above 
another, with a pipe of communication running 
through all of them. 

Paramount. In Feudal Law, the superior 
lord, as opposed to par avail, the inferior who 
holds of him : from the old French phrase, par 
A-mont and par a-val, upper and lower. 

Paranaphthalin. A w'hite solid substance, 
so termed because it resembles and accompanies 
najihthalin. It hus also been called anthracene. 
It is represented by the formula C, 8 H J0 . 

Paranthlne. A name for certain compact 
varieties and crystals of white and pale blue 
Scapolite ; found in the limestone quarries at 
Malsjo, in Sweden. 

Paranympb (Gr. vapdvvpepos). A brides- 
man. 

Parapet or Breastwork (Ital. parapetto). 
In Fortification, a bank, generally of earth, 
for the purpose of protecting troops from an 
enemy’s fire. It should be sufficiently high, 
both in field and permanent works, to cover 
the troops behind it, and is therefore usually 
made about eight feet high; and it must be 
so thick that no shot can pass through it. 
Parapets of brick or stone, though Requiring 
less thickness, are objectionable on/ account 
of the splinters caused by shot striking them, 
and parapets of iron should therefore be con- 
structed m restricted sites, where earth would 
occupy too much space. 
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ftnph (Or. wb pd t and Jhrr*, I fix). In 
Diplomatics, the figure . formed by a flourish of 
the pen at the contusion of a signature. This 
formed,' in the middle ages, a sort of rude pro- 
vision against forgery, like the flourishes in the 
plates of bank notes. In some countries (as in 
Spain) the paraph is still a usual addition to a 
signature. 

Paraphernalia (Gr. *apd<t>*pva, from raph, 
and a dowry). • In Law, the apparel, 

jewels, Ac. of a wife, which are held to belong 
to her as a species of separate property. The 
husband may dispose of them in her lifetime, 
but cannot bequeath them away from her; 
and if he have not parted with them before 
his death, she may retain them against his 
executors and all other persons, except his 
creditors, where his other funds are not suf- 
ficient to satisfy their claims. But Bhe cannot 
dispose of them during her husband's lifetime. 

Gifts of jewels &c. made to the wife by a 
relative or friend either upon or after her mar- 
riage will generally be considered in Equity 
as made for her separate use , in which case they 
will not be reckoned amongst her paraphernalia, 
but may be disposed of by her as if unmarried. 

Paraptumla (Gr.). Alteration of voice. 

Paraphrase (Gr. irapdippao is). In Rhetoric, 
the rendering of a passage or portion of writing 
in other phraseology, more distinct and easier 
of explanation, and therefore usually at greater 
length. A loose translation, or one in which a 
new series of ideas and illustrations conveying 
the same general meaning with those of the 
original is substituted for them, is also termed 
a paraphrase, although not with Btrict propriety. 

Paraphjaes (Gr. *apd, and is, nature). 
A term used in describing Mosses, to denote the 
sessile ovate abortive bodies placed below the 
theca. 

Paraplegia (Gr. waptrrAij£la). Palsy of the 
upper or of the lower half of the body. 

Parapoplajrsla (Gr. wo pd; inc6<pvo is, a pro- 
cess). In Anatomy, the process which extends 
outwards, or outwards and downwards, from 
the body of the vertebra in fishes, and from the 
same part in the cervical and anterior dorsal 
vertebra of the crocodile, where it has been 
called the inferior transverse process. It is 
sometimes ossified from an independent centre, 
or confluent with the upper transverse process, 
or diapophysis. 

Parasang (Gr.Vaparttyw*' Pen. farsang). 
A Persian measure of length; according to 
Herodotus, equal to thirty stadia, and (reckon- 
ing eight stadia to the English mile) equal to 
3} English miles. The length of the paraaaag 
was reckoned differently by different authors ; 
and some have assigned to it the length of 
sixty stadia. 

Parasoenlum (Gr. **p*<ncfivia). In the 
Greek theatre, probably the space on each sido 
of the stage, to which actors withdrew on 
quitting the stage. IPostscenium.] 

Paraselenes. [ Parhelion. 1 

Parasite (Gr. vapdoiros, from mpd, and 
cTtos, food). Originally, according to Crates in 
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Athenseus, a term of honour, being (he appel- 
lation of certain ministers at sacrifices, whose 
office is not distinctly ascertained. {Mbn. de 
V Acad, des Inset, vol. xxxi.) The habits of a 
luxurious age produced the race of poor com- 
panions, ready guests at the table of a patron, 
who formed a standing character in the later 
Greek comedy. Some attribute the first con- 
ception of the dramatic personage to Araros, 
the son of Aristophanes. Diphihis, according to 
Athenaeus, gives the most complete portrait of 
it in his comedy Telesios. Our notions of the 
ancient parasite are now derived chiefly from 
the Latin comic poets. Ingenious writers have 
divided parasites into four classes : 1. The poor 
confidential friend, whose services to liis patron 
are sometimes rendered with a mixture of real 
attachment, as in the character of Ergasilus in 
the Captives of Plautus. 2. The guest who iP 
invited with a view to make him pay for his 
reception by the exertion of his powers of 
.entertainment (Anglic^, diner-out), tne ridiculi 
and derisores of Plautus, and who alone are de- 
scribed under the name of parasites by Julius 
Pollux ; Vibidius and Balatro, the two umbrae 
of Maecenas at the supper of Nosidienus 
(Hor. Sat. ii. 8), seem to have partaken of this 
quality. These degenerated, thirdly, into the 
class of mere buffoons, who were invited to play 
tricks and undergo practical jokes, under pain 
(as Ergasilus complains in the play already 
cited), if they refused to lend themselves to the 
manual pleasantries of the guests, of 1 taking 
up their beggar's wallet ana marching.' The 
fourth and worst class, k6\ok*s, were the at- 
tendant flatterers of their patron. Such is Arto- 
trogus, or Loaf-eater, the humble companion 
of Pyrgo-Polinices in the Miles Gloriosus of 
Plautus ; and the best known of all parasites, 
Gnatho, in the Eunuch of Terence. 

Parasites. In Zoology, this term, as de- 
signate© of a group of animals, » variously 
applied by different naturalists. Lamarck in- 
cludes under it a family of antennated Arach- 
nidans ; Cuvier, Latreille, apd Kirby apply 
the term to an order of Apterous insects; 
Strauss to a tribe of Crustaceans : bnt all the 
sections include animals of parasitic habits. 
They have been divided into external and inter- 
nal parasites ; the latter being more definitely 
termed Entozoa. 

Parasitical Plants. Those which grow 
into the tissue of other species, and feed upon 
their juices. Of this kind are the Mistieto 
{Viscum\ the Broom Rape (Orobanoke), the 
Lathrwa, and many Fungi ; and, among exotics, 
the monstrous Raffiesia. Such species have no 
proper roots. The term parasitical is, however, 
often applied improperly to Mosses, Orchida- 
ceous plants, Tulandsias, and the like, Which 
are mostly Epiphytes, growing upon the bark 
of trees, but denying their food from the air 
by means of their own roots. 

Paras tatss (Gr. rapaordnii, one mho stand* 
near another). In Architecture, pilasters, or 
rather sqtiare pillars, which stand insulated 
from the walls* [Ants ] 
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fViitttUls (Or. mp&j and Stilbite). A polumm, from L at. volvere, <0 roll l And aa the j 
xeolitie mineral from Thrill in Iceland. scribes wrote to the Terr bottom of the parch* ► 

(Gr.)r £1 Grammar, opposed ment, i. e. to the place where the cord used for ! 
to Syntax. The mere ranging of propositions the folding was fastened, we may account for j 
one after another, as the corresponding judg» the well-known expression opus ad vm&Mcum 
ments present themselves to our mind, without perductum . 

markin g their dependence on each other by Parchment is used in Printing for cowering 
way of consequence or the like. the tympans of the press, both inner and outer, . 

VararalL [Puaucouirr.] which should be of a uniform thickness. 

rarbMUa A Naval term for the opera- Parduneat Vapor* Vegetable Vareb- 
tkm of raising or lowering a cask, gun, or meat. This curious modification of vegetable 
other cylindrical body by means of one rope, fibre is made by steeping unsized paper in a 
and applicable either to an inclined plane or to mixture of oil of vitriol with half its bulk of 
a vertical stage. In the process a bight at the water, at the temperature of 60°, quickly with- 
middle of the rope is passed round a post or drawing it, washing it well with water, then 
some fixed object at the top of the stage. The with a very weak solution of ammonia, then 
two ends of rope are then passed under the with water again, and finally carefully drying 
cylindrical body near its respective ends, and it. In this process the fibre is mechanically 
thence into the hands of two men, who hoist or rather than chemically changed ; the pores are 
lower equally. Each man has thus to sustain filled up ; it is tough, translucent, and nearly 
one-fourth ot the weight of the body. impermeable to water. It takes ink well, and is 

Parbuckling. In Artillery, rolling a gun put to many important uses. It is a good sub- 
by means of ropes made fast at one end, and statute for bladder in electrolytic operations, 
them passed round the gun, when their running and for tying over pickles and preserves : it 
ends are hauled on. The gun itself acts as a long resists the action of water, which even 
movable pulley* when boiling has little effect upon it for some 

Varoae. The Latin name of the Fates, hours. By protracted immersion it slowly loses 
According to Klausen, the original Roman its tenacity. 

Parca was equivalent to Mors, the goddess of Pardon. In Law. It is a part of the pre- 
death. It was not until the Augustan ape, that rogative of the crown to pardon all offences 
the Parcs became plural (Virg. Ec. iv. 47), merely against the crown or the public, except- 
and acquired their similarity to the Greek in£ the Offence of committing any person to 
Moirai, Clotho, Lachesis, and Atropoa. [Faras; pnaon out of the realm, which, by the Habeas 
Moms.] Corpus Act, is made aprsmunire, unpardonable 

Parceners. In Law. [Copabotwxrs.] even by the king, and excepting thoee offences 
Parchment (Fr. p&rchemin). A material in the prosecution of which private jurtace is 
for writing formed of the prepared skins chiefly principally concerned, a a nuisances, while un- 
of sheep and goats. A similar preparation redressed, and so as to prevent their abate- 
of calves*, kids, and lambs* skins is called ment. Thus pardon cannot be pleaded to a 
ssBnst. The skins are first prepared aa for parliamentary impeachment so as to impede 
tanning ; then shaved down and pumiced ; and the enquiry . But, even in the above eases, the 
lastly, stretched and carefully dried. The fine or punishment may be remitted. Pardon 
parchment of drama is made of the skins of is granted under the great seal, or by warrant 
asses, calves, and wolves ; ass skin is used for under the sign manual, countersigned by one of 
battledores ; and goat skin is preferred for the principal secretaries of state, or by Act of 
neves. For soma kinds of bookbinding, parch- Parliament. Its effect is in almost all oases to 
ment and vellum are dyed of various colours, make the offender a new man, and to discharge 
Parchment was known at a very early period, him from all the penal con seq uences attach- 
It was used for writing as early as the year mg to his offence. By 9 Geo; Iv. c. S3 punish- 
250 before the Christian era by Eninenes, king ment has the same legal effect as pardon, 
of Pergamns, who, desirous of collecting a Pareobtaif (Gr.). In Rhetoric, the word 
library which should vie with that of Alex- used by Greek authors to signify what by the 
andria, but prevented, by the jealousy of the Latins is called digression* by Quintilian (iv. 
Ptolemies from obtaining a sufficient quantity 14) termed * aliens rei, sed ad utilitatem cans® 
of papyrus, had recourse to this substitute ; pertinentis, extxi oxdinem oceurrens tractatio.' 
and itt invention at Pergamns claimed and Paregorlo (Gr. *apiryop«*4r, toothing). That 
secured to it the lasting name of Pergamena ; which allays pain. Parogorio elixir is a cam- 
whence narohment. (Sir G. Wilkinson's Man- phor&ted tincture of opium devoured by oil of 
tiers etna Customs of ths dneisnt E gyptians jjj. aniseed. 

161 .) In the banning of th« eighth cenfaur, Vann* arm. The root of th. Guam- 
the use of the papyrus was almost entirely pelos Partira , brought from South America. It 
superseded by parchment, on which we find has a sweetish and a bitter flavour, and has 
that all the pubKo documents under Charle- been used in nephritic complaints and some 
magne and his dynasty were written. When affections of the bladder, 
the different kinds of parchment came into use Parolte. In Botany, a kind of lichen, the 

for the purposes of writing, they were rolled up Lecanora partita , found on rocks in mountainous 
before they could be sealed ; hence the word J countries, especially in the north of Europe. 
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It is the PereUe of Auvergne, where it is ex- 
tensively used by the dyer, and is found equal 
to orchil (BoociUa tinctoria). 

Parembol# (Gt. from wmpd, and 
I throw tn). In Rhetoric, a figure by which 
a paragraph is inserted in the middle of a 
sentence with which it does not grammatically 
cohere, by way of explaining something. It is 
also -called paremptosi s, and is a species of 
parenthesis. 

Parenchyma (Gr. vapiyxvpa). The 
spongy and cellular tissue of animals and 
vegetables. The. old physiologists supposed 
that the crude juices underwent a kind of 
filtration in the cellular substance. 

Parenchymatous Bntosoa, Paren- 
chymatosa. An order of Entozoa, including 
those which have their nutrient canals simply 
excavated in the parenchymatous tissue of 
which their entire body is composed. [Steb- 

KLMTNTHA.] 

Parenthesis (Gr. an insertion). In Print- 
ing, the mark ( ) enclosing some necessary 
information or useful remark introduced into 
the body of the sentence, but which may be 
omitted without injury ; as, 

Know then this truth (enough for man to know), 

Virtue alone is happiness below. 

Pabenthbsis. In Rhetoric, a figure by which 
a series of words is inserted in a sentence, 
having no grammatical connection with those 
which precede or follow, with the object of ex- 
plaining some detached portion of the sentence. 

In ancient authors, a parenthetical form of 
writing is even more common than among 
moderns ; because much which a Greek or 
Roman author would have conveyed by way 
of parenthesis is now inserted in separate 
explanatory notes. 

Pargaslte. Hornblende of high lustre 
and of a rather dark green colour, containing 
alumina, iron, and magnesia ; found at Pargas 
in Finland. 

Parget (Lat parietare, from paries, a wall). 
In Architecture, the plaster formed of lime, 
hair, and cowdung, used for coating the flue of 
a chimney. 

Parhelion or Moek Bun (Gr. w ap4\\iot % 
near the tun). A meteor which consists in the 
simultaneous appearance of several suns, 1 fan- 
tastic images of the true one.’ These images 
appear at the same height above the horizon as 
the true sun, and they are always connected 
with one another by a white horizontal circle 
or halo, of which the pole is at the zenith, and 
the apparent semidiameter equal to the sun's 
distance from the zenith. The images or mock 
suns, which appear on the same side of this 
circle with the true sun, are tinted with the 
prismatic colours ; and sometimes a part of the 
circle itself contiguous to them appears coloured. 
But those which appear on the circumference 
opposite to the sun are always without colour ; 
whence it may be conjectured that these (as 
well as the luminous nng itself) are produced 
by reflection, and the others by refraction. In 
general, when these phenomena are produced, 



the sun is surrounded by one or more concentric 
circular corona which exhibit the colours of 
the rainbow ; and sometimes arcs of circles, or 
even entire circles, appear touching the corona. 
These also are coloured, and contain other 
parhelia. The phenomenon has been described 
by Aristotle, Pliny, Schemer, Descartes, and 
many others ; but the most perfect apparition 
yet recorded is that which was observed by 
Hevelius at D&ntzic, on the 20th of Februaiy, 
1661. It is represented in the annexed figure. 
Parhelia have continued visible 
for two, three, or four hours. In 
general two, but sometimes four, 
and even six or seven, are visible 
together. 

No very satisfactory explana- 
tion of the cause of these curious 
but rare phenomena has yet been given. Huy- 
gens supposed them to be produced partly by 
the reflection and partly by the refraction of the 
sun’s rays, falling dn an infinite number of 
small cylinders of ic9 suspended vertically in 
the atmosphere, and having certain determinate 
positions relative to the sun and the observer. 
This theory is explained at length in the second 
volume of his Opera Postkuma . (Smith's Optics ; 
Priestley On Light ; Biot, Traiti de Physique, 
tom. iii.) 

Fraunhofer, in a memoir on halos and par- 
helia published in Schumacher’s Astronomische 
Abhandlungen , p. iii., has attempted to explain 
these phenomena on a different principle. On 
looking at the sun through a horizontal grating 
of very fine wires, two images of the sun appear, 
one above and the other oelow the true sun ; 
and, if there is some inequality in the distances 
between the wires, the images appear slightly 
coloured, and a vertical streak of light is seen. 
Fraunhofer thinks that this affords a due to the 
theory of the parhelia ; for if the small sphe- 
rules of moisture floating in the atmosphere are 
disposed in horizontal parallel lines with toler- 
able regularity, two vertical parhelia (but this 
is a very rare phenomenon) will be seen ; and 
if they are disposed in vertical lines, the more 
common phenomena of horizontal parhelia with 
the luminous circles may be produced. It must 
be confessed, however, that even when this 
arrangement of the partides of vapour in par- 
allel lines is admitted, several circumstances 
attending the phenomena will still remain un- 
explained. 

Paraselene, or images of the moon, are also 
seen under similar circumstances as parhelia : 
the same theory will of course apply to both. 

Vartan Obronlole (so called from the 
island of Paros, where it was originally found). 
The name given to one of the celebrated 
marbles imported into England with the rest 
of the collection known as the Arundelian. 
In its perfect state it contained a chronological 
register of the principal events in the mythology 
and history of andent Greece during a series 
of 1318 years, beginning with the reign of 
Cocrops, the first king of Athens, and ending 
with the archonship of Diognctus ; but the hist 
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ninety years are nearly obliterated by the from authors of a later date. 7. Parachronisms 
injuries of time, so that the part •which now appear in some of the epochs, which we can 
remains ends at the archonship of Diotimus, scarcely suppose a Greek chronologer, in the 
B.C. 364. 129th Olympiad, would be likely to commit. 

The marble on which the chronicle is en- 8. The history of the discovery of the marbles 
graved is 5 inches in thickness, and measured, is obscure and unsatisfactory ; and 9. The 
when Selden viewed it, 3 feet 7 inches by literary world has been frequently imposed 
2 feet 7 ; but one corner had been broken off. upon by spurious books and inscriptions, and 
lb contained originally about 100 lines, each therefore we should be extremely cautious with 
consisting on an average of 16 words, or 130 regard to what we receive under the name of 
letters; so that the whole might have been antiquity. 

comprised in six octavo pages. These observations were made the subject of 

This venerable monument was purchased at separate chapters and disquisitions, and were 
Smyrna, with many others, by Mr. W. Petty, illustrated with such candour and learning 
who was employed by the earl of Arundel, in that for a short time the credit of the Parian 
the year 1624, for the purpose of collecting Chronicle was shaken in the public opinion, 
marbles, books, statues, and other curiosities in Early, however, in the following year, the 
Italy, Greece, and Asia Minor. When brought objections of Mr. Robertson were replied to by 
to England, in 1627, it was placed in the Mr. Hewlett, in a pamphlet entitled A Vindi - 
gardens belonging to Arundel House, the site cation of the Authenticity of the Parian Chro - 
of which is now occupied by Arundel, Norfolk, nicle, London 1789 ; by Mr. Gough in the 
Surrey, and Howard Streets, in the Strand. It ninth volume of the Archaologia ; and by 
was examined by some of the most distinguished Porson, in the Monthly Review ; and the result 
literati of that time ; among whom were Sir of their enquiries, coupled with the defence of 
R. Cotton, Selden, Patrick Young, and Richard Wagner (Gott. 1790), and the more recent 
James. After much labour it was deciphered, investigations of Hales in his Chronology, and 
and a copy of it published by Selden in the of Boeckh in the second volume of his Corpus 
year 1628, accompanied with a Latin transla- Inscriptionum, leave no doubt respecting 
tion and commentary. the authenticity of the Chronicle, in which, 

During the civil wars, and the time of the however, legend and history are blended to- 
Commonwealth, the Parian Chronicle was gether without any consciousness of transi- 
unfortunately broken into smaller fragments, tion in the mind of the inscribes (Grote’s 
and almost entirely defaced. The upper part, History of Greece, voL ii. p. 68.) [Historical 
containing nearly half the original tablet, Credibility.] 
is said to .have been used in repairing a Parian Marble. [Marble.] 
chimneypiece or hearth in Arundel House ; but Farias. The lowest class of the inhabitants 
luckily the inscription, or at least as much of of some parts of Hindustan, who have, properly 
it as could be made out, was preserved in the speaking, no caste, and are supposed to be de- 
copy which Selden had previously taken and Bcended from original races of occupiers long 
published. In the year 1667 the remaining Bince conquered by foreign invaders. In the 
fragments were presented by the Hon. Henry widest sense, the term appears to comprehend 
Howard, grandson of the first collector, to the all the different classes of distinct non-Hindu 
university of Oxford, where they are now tribes, and degraded or foreign races, not corn- 
deposited. prised in the four Hindu castes ; forming, 

' The genuineness of this relic was acknow- probably, nine-tenths of the whole population, 
lodged throughout Europe as soon as its con- exclusively of the Mussulmans, 
tents were made known. Its authority was Parietal (Lat. paries, a wall). In Botany, 
considered as equal, if not superior, to any any organ which grows from the aides of 
other; nor was its authenticity impeached till another. Those ovaries are parietal which 
the year 1788, when the Rev. John Robertson grow from the sides of a calyx ; and placenta) 
published a volume called A Dissertation on or ovules have this name when they proceed 
the Authenticity of the Parian Chronicle, in from the sides of the ovary, 
which he maintained it to be a fabrication Parietal Bones. In Anthropotomy, two 
of modern times. The doubts and objections arched and irregularly square bones, one on 
of Mr. Robertson were founded on the follow- each side of the superior part of the skull. So 
ing considerations called from the Latin paries, a waU, because 
1. The characters have no certain or un- they protect the brain like walls. In homo- 
* equivocal marks of antiquity. 2. It is not logical anatomy, they are the neural spines of 
probable that the chronicle was engraved for the parietal segment of the skull, 
private use. 3. It does not appear to have PartgliB or ParilUn. The supposed active 

been engraved by public authority. 4. The principle of sarsaparilla. It has also been 
Greek and Roman writers, for a long time called emUacine . It appears to be the parillio 
after the date of this work, complain that they acid of Batke. It is a white crystuUsable 
had no chronological account of the affairs of substance, inodorous, and nearly tasteless, 
ancient Greece. 6. This chronicle is not once Little is known of its medical virtues. It is 
mentioned by any writer of antiquity. 6. said to lie identical with saponin. 

Some of the facts seem to have been taken Pariaartum (from Parinnri. its Guiuuu 
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name). A genus of Qhrysobdcmaoem, con- 
sisting of lane trees, many of them yielding 
plum-like fruits. That of P. ex celsum, called 
Gray Plum, is brought into the markets of the 
west coast of Africa, but is not much esteemed. 
That of P. jnacrophyUum, also West African, 
is sailed ' " Plum. The leaves of 

P. laurinum supply the chief material used by 
the Polynesians for covering the side walls of 
their houses, while its seeds yield them a 
perfume. 

Paring and Burning. The operation of 
paring off the surface of worn-out grass land, 
or lands covered with coarse herbage, and 
j it for the sake of the ashes, and for 
the destruction of weeds, seeds, insects, &c. 
Agriculturists differ as to the value of this 
mode of improving land ; the greater number 
preferring a naked fallow even for one or two 
vean, alfaging that more injury is done by the 
loss of vegetable matter in burning than is com- 
pensated by the ashes produced. Where the 
object is to bring land abounding in coarse 
herbage immediately into a state of good culture, 
poring and burning is evidently the most rapid 
mode that can be employed; and if the soil 
contains calcareous matter, burning will have 

a the seme effect on it as if a dressing of 
me had been applied. Much, however, 
S on the mode in which the land is 
treated afterward*. Stifle burning, in which 
stubble or weeds are used as fool, to heat heaps 
of clods and earth gathered from the cultivated 
surface, is found a moat fertilising pro ces s , 
** f on calcareous soils. Ordinary burn- 

^ j in a more complete incineration 

of the portion of soil (perhaps 100 cubic yards 
per acre) submitted to it, is also found to be a 
most beneficial tallage operation on all calcare- 
ous days. 

“ (Gr.). In Hi© Homeric Mythology, 

the seducer of Helen, and the cause of the 
~ nan war. 


i myth of Paris may be fairly regarded as 
the most important in the whole range of 
Greek legends, because from it have grown, or 
round it nave clustered, most of the tides which 
make up the great epic cycle. But this myth 
cannot be gathered from any one source. Part 
of it is related in the Iliad, part of it is given 
by the poets of a later age, and part of it we 
receive from mythographers, like Apollodoms 
and the Homeric scholiasts. In the articles 
Efxo Poetby, Hombbio Poems, and Iliad, 
some reasons have been given for thinking 
that the silence of Homer (if we may use 
the name without admitting the personality 
of one poet for the Iliad ana Odyssey) is not 
conclusive evidence of the later origin of legends 
or portions of legends not noticed by him. 
The idea that the Iliad tells the tale of the 
Tnqjan war is a popular delusion. It professes 
to apeak only of the wrath of Achilleus, and 
the whole poem does not speak even of this. 
In short, it narratea only the events of a few 
months, and therefore it follows necessarily 
that the poet has made use of those incidents 
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only which suited or ware needed for his 
immediate purpose^. But casual expressions 
furnish concluarva proof that he was acquainted 
with a large of floating legend which 

he has not embodied in bis poems. The name 
Kronidee, as given to Zmob, shows that he 
knew the myths which told of successive 
dynasties of gods, and knew, therefore, probably 
the story of PrometheuB. Paris in the Iliad 
is, for the most part, mean and effeminate; 
but his epithet, Alexandres (helper of mm\ 
attests the existence of legends which give him 
a different character. His acquaintance with 
the death of Achilleus is shown only in some 
passing expressions, unless we assume that the 
whole Iliad wa a w ritt en, by a single poet, and 
that this poet was also the author of the 
Odyssey. Hie assertion that the Trojan, war 
was caused by the w mm wad wrongs of Helen, 
is at once the proof that he knew of legends 
relating those wrongs wad the events which 
led. to them. We are left free, therefore, to 
analyse a legend which is throughout of sin- 
gular importance and int e rest in comparative 
mythology. 

Before the birth of Paris, Heeabt (Hecuba), 
the daughter (according to one vemoa) of the 
river-god Sangsrioe, and wife of Bodarkts, 
otherwise called Priam, dreamt that she gave 
birth to a kindled torch, which set on fire and 
destroyed the city of Dhm. The soothsayers 
being summoned to interpret the vimm, ordered 
the exposure of the child, who immediately 
after his birth was left on the slopes of Mount 
Ida. Here a she-bear suckled him for fire 
days, when the shepherd who had brought him 
from Ilian, finding him still alive, took him to 
his own home, ana called him Paris. (Apollo- 
dorus iii. 11, 5.) The child grew up both 
beautiful and brave, and hie defence of the 
| shepherds and their flocks against beasts and 
' robbers won for him the epithet Alexandros. 
The mode in which his parentage was discovered 
is related by Hyginus. Priam, thinking that 
his son was dead, ordered the celebration of 
funeral games, in which a bull was to be the 
reward of the victor. The servants took for 
this purpose the favourite bull of Paris, who 
followed the men, took part in the games, and, 
winning the prize, roused the wrath of bis 
brothers, who drew their swords against him. 
Upon this Cassandra, the prophetess, told them 
who the stranger was, and Priam acknowledged 
him as his son. Paris then married ti2n6n&, 
the daughter of the river-god Kebrtn, and with 
her dwelt in the delle of Ida. By her he was 
warned never to go to the land of Helen ; but 
<En6n6 promised that if he should do so, and 
it should turn out to his hurt, she would heal 
his wound if he came back to her. 

The way in which the disaster dreaded by 
her was brought about links the tale with the 
legends of Achilleus. To the celebration of 
the marriage of his father Peleus with the 
sea-nymph Thetis, all the gods were invited, 
with the exception of Ems, who threw upon 
the banquet- tabic an apple inscribed 1 For the 
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fairest/ tod caused a rivalry between Hicba, 
APKnosrrft, and AthtoA n^ooBVA.], for the 
possession of the golden prize. By the bidding 
of Zens She dispute was refs rased to the judg- 
ment of Paris, into whose presence the god- 
desses were led by Hermes. There Sera 
promised him power, Ath&al wisdom, said 
Aphrodite the possession of Helen. Paris gave 
the prise to AphroditA ; and when Menelaos 
came to Troy to fetch away the bones of the 
fthflflgm of PnoiCBTHBua, in order to remove a 
famine salt by the wrath of the gods, Paris 
accompanied him into the Achaean land, and at 
Sparta was fascinated by the glorious beauty of 
Helen, whom he led away, a willing or mi- 
willing captive (for the legends on this point 
are very conflicting), to his home in Ilian, 
whither, under the leadership of Agamemnon, 
Menelaos, and Achilleus, aided by other chief- 
tains, the Ashman* came to exact restitution or 
to take vengeance. But the glory of Paris was 
clouded. He either infuses to cone forth and 
fight, or, appearing had for s moment, retreats 
With shame ml wfonmt. Ib the issue, he 
avenges tto death of Ms brother Hector by the 
slaughter of AchUlenas, and is himself w o und ed 
by one of the poisoned arrows bequeathed to 
pHtLOCTKiW by HcndfS. The last seme ex- 
hibits the meeting of Paris an the slopes of 
Ida with tip forsaken CEntot^ who in one 
version wiU/not, or, as in another tale at once 
more tine and mors beautiful, cannot, heal him. 
The arrow of Heracles has done its work too 
welL Paris is dead, and (EaftnA, tender and 1 
forgiving to the last, lies down to die on the 
funeral pile by his side. 

The parallelism between tins myth and other 
legends common to the Greek, Teutonic, Scan- 
dinavian, and Persian myt &®lagiea, is obvious 
and striking. There is, in fact, scarcely a 
tingle incident which may not be matched in 
other tales with which their affinity was never 
suspected. The torch seen in Hecab&’s dream 
reappears in the legend of Melbagrob : it is 
the gleaming torch of Helios, the sun, with 
which the life of the hero is bound up (for when 
tibe torch is extinguished, Meleagros dies), or 
which/like the chanot of Phaethon, may scorch 
and ruin the lands over which it passes. If 
Paris is destined to bring hurt to his parents, 
so also are Psbsbus, Txlbfhos, CEdifus, Cyrus, 
Romulus, Chandragupta, and a host of others. 
In all these cases, as in that of Paris, the child 
is exposed, generally on a hill-side, and is 
always nourished by a wild beast, as a wolf, a 
dog, or a she-bear ; but these animals may all 
be resolved into phrases of solar myths. The 
confusion between the words for light (lux, 
X€v*6s) with the name for a wolf (\ukos) has 
been noticed under Lycaon; the dog is the 
hound which attends Artemis, the sister of the 
8tto-god Phoebus ; the bear carries us at once to 
the story of the Seven Risms, and shows the 
same change of form caused by the same con- 
fusion of words which gave rise to the stories 
of Lycaon, Areas, and Callisto. The mode in 
which the parentage of Paris is discovered 
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agrees closely with the legends of Gyrus and 
RoinjLtJS. His love for USn6nA is the love of 
Heracles for IolA, of Odysseus for PemxlofA 
of. SrouuBBfor Brenhyldr in the Volsnng tale. 
All these are separated from or -desort their 
first love. Siguror forsakes Brenhyldr for the 
daughter of Gunnar. Heracles must leave 
IolA, and dwell for a time with Deianeira and 
other, women in distant lands, and Odysseus 
must sojourn far away from Penelope; but 
though for a time they may forget, they saw 
still loved by those whom they have forsaken, 
and in their last hour they are all united with 
them, Achilles with Bris&is, Heracles with 
IolA, Odysseus with PenelopA, Sigurdr with 
Brenhyldr. When Paris comes bade wounded 
with the fatal arrow, GSn6nfe, although, like 
IolA by the funeral pile of Heracles, she 
may soothe his last moments, cannot heal 
his wound. The fair hues of evening look 
on the dying sun, but they cannot check 
the approach of night. like Brenhyldr and 
Oeaptoca, <En6nA met by the tide of Paris; 
the brides of the sun cannot long survive his 
setting; and the tragedy of nature was realised 
by a more tragic symbolism in the Handn rite 
of Suttkhl 

This parallelism might he drawn out in much 
greater detail J hut the characteristics which 
such heroes as Achilleus, Meleagros, and Paris 
exhibit in common must not be left unnoticed. 
Each of these is famed for brilliant exploits ; 
the action of each is partly beneficent and in 
put hurtful; each is roused to anger on slight 
provocation ; each is moody, sullen, and capri- 
cious; each in the times of inaction sits in 
his house or his tent burnishing his golden 
armour; each is roused to activity by the 
pleading of a woman ; each is doomed to an 
untimely death ; and the features exhibited in 
germ in the story of Meleagros {Iliad ix. 380) 
only need expansion in order to furnish every 
incident in the myths of Paris and Achilleus. 

What, then, is the source of this myth ? and 
is Paris, like the others already mentioned, a 
solar hero ? This question is still a subject of 
controversy ; but the answer may perhaps be 
found by a comparison of this myth with that 
of Hbrubs. The name Paris is etymologically 
the same as that of the VedL Ptois, the re- 
presentatives of the dark powers of night, 
who steal the cattle of Indra (the sun). In the 
same way, the name of Helen is identified with 
that of SaramA, the messenger of the gods to 
the PAnis, sent to bring back the stolen cattle ; 
the change of letters being illustrated by the 
Greek Erinys and Xaptrtr, as compared with 
the Sanscrit Sarynyu and Harits, the Dawn and 
the horses of the India. The negative argu- 
' ment from the digamma is not available ; as 
| the digamma represents in the cognate lan- 


guages at least three different letters, v, *, y ; 
j thus in ££ it represents a lost #, as is proved 
by the Latin tux, six. But S&ramA, wherever 
she appears in the Vedic poems, appears as 
the Dawn (Max Muller, Lectures on Language* 
j 2nd series, ai.); and the Ptois seek to make her 
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faithless to the charge given to he* by Indra. 
In the earlier form pf the tale, she resists the 
temptation ; in the later version* she yields 
so mar as to accept from them some mill — the 
flat sign of that faithlessness which was to ex- 
pand into the tale of Troy. In the index to the 
jRigveda-Sanhitd, SaramA is Spoken of as the 
hound of theeods : and it may be noticed that 
in the Iliad Helen calls herself a dog, although 
the name is never applied to her by others. 
From all these facts, the conclusion of Prof. 
Max Muller is that Helen is the counterpart of 
SaramA, the dawn-light, and Paris that of the 
PAnis, the gloomy darkness. But although there 
can be no doubt that this is the idea embodied 
in the Yedic PAnis, the affinity of the Greek 
Paris to the solar heroes seems to be proved by 
cogent evidence. As the Yedic idea of SaramA 
(the dawn with its early breeze) grew in Greek 
hands into that legend of HermeB every 
incident of which is the expression of air in 
motion, so there is not a feature in the legend 
of Paris (as related in the Homeric poems or 
by the mythographers) which is not found in 
the solar heroes, and not one which is attri- 
buted to the beings who in Greek mythology 
really represent the darkness and gloom of night. 
The very epithet yvvaipairfis, the special charac- 
teristic of Paris, is in the Yedic hymns applied 
not to the PAnis but to Indra, who is spoken of 
as the lover of the maidens, the husband of the 
brides. The treachery of Paris is no argument 
against the solar character which he assumed 
under Greek hands, but which he had not pos- 
sessed originally. Heracles is a seducer not 
less than Paris; and his faithlessness is re- 
peated even in the Teutonic Sigurdr. In this 
change from the original idea we Bee simply 
the results which must inevitably follow the 
disintegration of myths, and which in Hermes 
has substituted the idea of wind for that of 
light, and has given to OrthroB the double 
character of the early dawn and of the antago- 
nistic power of darkness. [Neste sis ; Vritra.] 

Faria Tertiary Group. The name given 
by Mr. Preatwich to the middle eocene deposits, 
as distinguished from the name London Ter- 
tiary Group applied to the Lower Eocene or 
London Clat series. 

The rich fauna of grottier, 

accompanied by a profusion of Nummulites 
(absent in the lower beds), is very character- 
istic of this part of the series. The thickness 
of the beds is, however, inferior to that of 
the same series in England. Upwards of 800 
species of fossils have been named from the 
Paris beds, and they include a great variety of 
genera. [Eocene; Middle Eocene.] 

Parish (Gr. wapoiicl*, a neighbourhood). Pro- 
perly, an ecclesiastical division of a town or 
district subject to the ministry of one pastor. 
In the earliest ages of the church, the parochia 
was the district placed under the superinten- 
dence of the bishop, and was equivalent to the 
diocese. It denoted, says Bingham, not only 
what we now call a parish church, but a city 
with its adjacent towns or country regions. It 
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| was not until the Christians became sufficiently 
| numerous to present distinct congregations in 
( the smaller towns and villages, that the bishop 
| appointed his presbyters to reside among them, 

1 and thus subdivided, his diocese into several 
parishes. This constitution is recognised in 
several councils and other monuments of the 
fifth century. It is, indeed, probable that in 
many cities there existed more Ginn one church 
and congregation even in the earliest times ; 
but it does not appear whether these de- 
served the name of parishes, as being each 
under the distinct superintendence of its re- 
spective pastor. But although parishes were 
originally ecclesiastical divisions, they may now 
be more properly considered as coming under 
the class of civil divisions ; and consequently 
claim our attention under thiB head. It is not 
easy to determine the era of the division of Eng- 
land into parishes ; they are mentioned in the 
laws of King Edgar so early as 970, when the 
whole kingdom seems to have been divided into 
parishes ; bnt it is probable that the division 
was not made at once, bnt by degrees. It is, 
according to Blackstone, pretty clear and cer- 
tain that the boundaries of parishes were ori- 
ginally ascertained by those of manors; for 
it very seldom happens that a manor extends 
itself over more parishes than one, though 
there are often many manors in one parish. 
The parochial division of England was nearly 
the same in the reign of Edward I. (1272-1307) 
as at present. 

Parishes are frequently intermixed with one 
another. This seems to have arisen from the 
lord of the manor having had a parcel of land 
detached from the main part of his estate, but 
not sufficient to form a parish of itself. It was 
natural for him to endow the church which he 
had erected upon his principal estate with the 
tithes of these disjointed lands ; especially if 
it happened that there was no church in any 
lordship adjoining to them. 

The boundaries of parishes depend on im- 
memorial custom ; bnt it is probable that they 
■were not settled with very, minute precision 
till the introduction of the poor laws, when, in 
consequence of the claim for relief upon their 
particular parishes given to the poor, it became 
a matter of consequence to define exactly the 
limits of each parish. They cannot now be 
altered except by legislative enactment. 

In the northern counties, where the parishes 
sometimes embrace thirty or forty square miles, 
the poor laws, the due administration of which 
must always depend on an intimate knowledge 
of the situation and character of everyone 
applying for relief, could not be properly ear- 
ned into effect. To remedy this inconvenience, 
an Act was passed in the 13th of Charles II. 
permitting townships and villages, though not 
entire parishes, severally ana distinctly to 
maintain their own poor. Hence townships 
in the north of England may be regarded as 
divisions subordinate to panshea, and are, hi 
practice, as distinctly limited as if they were 
separate parishes. 
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Besita ^ parishes or townships! there are 
places which are deemed extra-parochial, or 
not within the limits of any parish, These 
were formerly the sites of religious houses, or 
of castles the owners of which would not per- 
mit any interference with their rights. They 
enjoyed some most valuable privileges : among 
others, a virtual exemption from the poor rate, 
because there was no overseer on whom the 
order of a magistrate might be served — from 
the militia laws, because there was no con- 
stable to make the return — and from repair- 
ing the highways, because there was no sur- 
veyor; but these have been in great measure 
abolished by recent legislation (20 Viet. c. 19, 
as to poor; 25 & 26 Viet c. 61, c. 32, as to 
highways). Their tithes are, by immemorial 
custom, payable to the king. The number of 
such places is not inconsiderable, amounting to 
more than 200. Extra-parochial wastes and 
marsh lands, when improved and drained, are 
assessed to all parochial rates in the parish 
next adjoining. In some counties, liberties in- 
terrupt the general course of law as affecting 
hundreds, as extrsparochial places interrupt 
it with regard to parishes. This inconvenience 
is particularly felt in Dorsetshire. The number 
of parishes and parochial chapelries in Eng- 
land and Wales is not exactly ascertained ; but 
•there are not many doubtful cases, and for any 
general purpose they may safely be taken at 
10,700. About 550 parishes extended in 1851 
into two counties, or into more than one hundred 
or other divisions. (Blackstone’s Commentaries , 
Introd. sec. 4.) 

The parishes of Scotland are purely eccle- 
siastical. [Pebsbyteby.] 

Parish Clerk. The name of one of the 
inferior functionaries of the English church. 
Parish clerks are regarded by the common law 
as persons having freeholds in their office. In 
former times parish clerks were frequently in 
orders, and even at present this is sometimes 
the case. They are generally appointed by the 
incumbent, but by custom may be chosen by 
the inhabitants. 

Paiiaftte. A rare mineral occurring in elon- 
gated double six-sided pyramids, of a greenish 
or brownish-yellow colour with a tinge of red, 
at the emerald mines of the Muzo Valley, in 
New Granada. It contains cerium, lanthanum, 
didymium, fluoride of calcium, &c. Named 
after the discoverer, J. J. Paris. 

fsrlttum (from Pariti, its Malabar name). 
To this genus of Afalvacea we owe the Cuba 
Bark, a material used for tying round bundles 
of genuine Havannah cigars, and also much 
employed by gardeners for tying purposes as 
a substitute for the bast formed of the bark 
of the Linden obtained from Russia mats. The 
tree is found in the West Indies, and is the 
Mahoe of the colonists, the Paritium datum 
of botanists. P. tiUaceum t the Pariti of Malabar, 
also yields a fibrous bark which is made into 
fine matting, cordage, packthread, &c. 

Park (A. -Sax. pcarroc, Ger. pferch). A 
considerable extent of pasture ana wood land 
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surrounding or adjoining the country residence 
of a man of wealth, devoted to purposes of 
recreation or eqjoyment, but chiefly to the 
support of a herd of deer, though sometimes 
to cattle and sheep. Parks were originally 
nothing more than portions of forest appro- 
priated by the lord of the Boil for the ex- 
clusive use of animals of the chase ; but this 
is now in many cases a secondary considera- 
tion, and the chief uses of a park are as 
indications of wealth and extent of territory, 
and as grazing ground for domesticated animals. 

Pork of Artillery. The place where the 
ordnance of an army, with its carriages, ammu- 
nition, and artillery stores, are kept, as near to 
the ground on which the batteries are to be 
placed as 1 b consistent with safety. The parks 
are supplied from the artillery d£p6t6, which are 
generally near the base of operations. 

Parkia (after Mungo Park, the African 
traveller). A genus of Legvmmosa. The 
African Locust-tree, P. africana , yields seeds 
which after preparation are eaten. They are 
roasted, then bruised, and allowed to ferment 
in water till they become putrid, when they 
are washed, pounded, and made into cakes, 
which are said to form an excellent sauce for 
all kinds of food, but have an unpleasant smell. 
An agreeable beverage is made from -the sweet 
farinaceous pulp by which the seeds are sur- 
rounded. The tree grows from thirty to forty 
feet high. 

Parklnaonla (after Parkinson, an ancient 
writer on plants^. A genus of Leguminosa , 
one species of which, P. aculeata , the Jerusalem 
Thorn of the West Indies, is used for muting 
hedges, and is also employed as a febrifuge. 

Parkaine. A material similar to ebonite, 
made by incorporating together castor 4 oil and 
a solution of gun cotton in wood spirit. The 
mixture gradually solidifies to a hard and 
compact mass, ana during its passage through 
a pasty condition may be moulded like Indian 
rubber or gutta percha into any required 
form. It has been proposed as a substitute 
for caoutchouc and gutta percha in the manu- 
facture of electric telegraph cables, and for 
ebonite in that of combs, bracelets, Ac. 

Parliament (Mod. Lat parliamentum, Fr. 
parlement, from Fr. parler, to speak). The 
supreme legislative assembly of Great Britain 
| and Ireland. 

Origin of Parliament . — By the principles of 
the feudal system, every sovereign and every 
great feudatory hud his council, composed of his 
greater and lesser vassals, which occasionally 
assembled to assist him both in judicial and le- 
gislative matters ; and which was held in theory 
to be permanent, so that its assent was neces- 
sary to the validity of his acts. It was also an 
ancient custom, in several of the western king- 
doms of Europe, for such potentates to hold as- 
semblies of their barons at the great festivals 
of the year, termed court pUntircs and parte- 
mens ; principally, however, if not entirely, for 
the mere purpose of show and 
But occasionally such special assemmies were 
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summoned for more important purposes ; and which it is impossible wholly to trace. The 
the meeting in 1146, at which the crusade of first vestiges, perhaps, of representation, ap- 
St. Louis was undertaken, is said to furnish the pear in the fifteenth year of King John, when, 
first occasion in which the word •parliament is for a particular purpose, writs were issued to 
uked for a deliberative assembly. In France, the*., sheriffs, commanding them to return four 
however, the word was afterwards transferred knights for each county, ‘ad loquendum cum 
to signify the principal judicial courts of that rege de negotio regni,' at Oxford. But better 
country. The only realms in which it appears known and more distinct evidence of the be- 
to have become appropriated to the great legis- ginning of the system is found in the earl of 
lative assemblies are England, Scotland, and Leicester’s parliament after the battle of Lewes, 
the Norman kingdom of Sicily. The parliament in 49 Hen. III., when four knights for every 
of the latter country consisted, in the thirteenth county (except nine) were summoned to attend 
century, of spiritual and temporal barons sum- with the barons, probably as representatives of 
moned by the king’s writ; and occasionally, but the inferior nobikty or lesser barons; and in 
not uniformly, of deputies from the towns, simi- the following years were issued the earliest 
larly summoned. writs of summons to parliament. These were 

The Norman and Plantagenet kings of to archbishops, bishops, and abbots ; to certain 
England had two councils — the great council earls and barons of the party of the earl of 
of the kingdom, and the lesser or privy council ; Leicester ; and to the sheriffs of counties and 
and it may be freely stated, after making all boroughs, to return two knights and burgesses, 
allowances on the score of arbitrary powers besides four from each of the Cinque Ports, 
occasionally exercised by the sovereign, that And although no subsequent writs directed to 
ever since the Norman Conquest the supreme the sheriff for the purpose of county elections 
legislative power in England has been placed are in existence earlier than 18 Edw. I., nor of 
in the king and great council conjointly. This borough elections earlier than the 23rd of the 
council was, moreover, in early times, a court same reign, yet it is at least highly probable 
of criminal judicature also, and aided the sove- that the example set by the rebellious earl of 
reign in all the more important transactions Leicester was ever after substantially followed, 
of his government. It interfered even in mat- and that the representatives of counties and 
ters of ecclesiastical discipline; in questions towns were occasionally summoned to parlia-^ 
of peace and war, of grace and justice ; and, ment, as well for the purpose of assessing 
by way of advice, in the appointment to vacant tallage and other aids demanded, as for that of 
offices, civil or ecclesiastical. The meetings of giving their counsel respecting other affairs 
the great council were ft stated festivals under of the government. Edward I. usually held 
the Norman kings ; but after the civil wars in four parliaments in a year ; but it does not ap- 
the reign of Stephen they were summoned at pear that these were legislative assemblies ; they 
irregular periods. The inferior or privy coun- were rather supreme courts of justice, chiefly 
cil, which, as well as the great council, is in- attended by the ordinary or privy councillors of 
differently termed curia regie in early writers, the king ; while the legislative assembly, cer- 
was composed of members named by the king, tainly composed, after the 23rd of this reign, 
and constantly attended on his person ; and of lords spiritual and temporal and representa- 
this inferior body usurped, during the deca- tives of the commons, was summoned to meet 
dence of the great council, and before the full the king occasionally during one of these par- 
establishment of parliament, many of the legis- liaments. ( Report on the Dignity of a Peer.) 
lative functions of the former ; but by Magna The constitutional law of the country, what- 
Cliarta all aids and scutages were to be assessed ever it may have been in practice, was first de- 
by the great council; which thus, in principle dared by the statute 15 Edw. IL In this Act 
at least, possessed a control over the extraordi- the legislative authority was declared to reside 
nary revenues of the crown. Any meeting of in the king, with the assent of the prelates, 
the great council, or of a portion of it, went by earls, barons, and commons, assembled in par- 
the ordinary name of a parliament or colloquy, liament; and from that time the real exist- 
But of the constituent parts of this assembly, ence of that body, and of the form of government 
and the changes which took place in it, no still subsisting has been uninterrupted, except 
writers give a satisfactory account. AVe know only during the period of the Commonwealth, 
only that it was supposed to consist of all the The division of parliament into two houses 
tenants in chief of the crown ; but, by the took place at a period which it is not possible 
charter of King John, the archbishops, bishops, to ascertain ; but it is probable that the three 
abbots, earls, and greater barons, were to be orders met in separate conventions for the pur- 
summoned personally; the other tenants in pose of assessing taxation, and that the repre- 
chief by the sheriffs and bailiffs. From this sedatives of the commons were at no period 
distinction is supposed to have arisen tho insti- admitted to sit in the same chamber with tho 
tution of the peerage as a separate body from carls and barons after these were expressly 
the lesser nobility, which so peculiarly dis- summoned by the king. Although the num- 
tinguishes the constitution of England from bers of both houses have- varied materially, no 
those of all other feudal monarchies. fundamental alteration in their constitution 

From these mixed assemblies to a repre- took place from this time until the union with 
sentative body the change proceeded by steps Scotland. 
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How* 0* LobDs.— 1. Temporal Peers. The 
origin of the English peerage u involved in the 
same obscurity which rests on other parts of 
our early constitutional history. The greater 
barons, as before stated, appear under the first 
Plantagenet kings to have been those who were 
personally summoned to the council, while in- 
ferior tenants in capite were summoned together 
by a general oompejlation ; but at what period 
their dignity became strictly hereditary is un- 
known. 

Baronies are either by tenure, by writ, or 
by patent. The first were the original feudal 
titles, in which dignity was invariably attached 
to the possession of land. The greater barons, 
who sat of right in the great council, are sup- 
posed up to the reign of Henry III. to have 
been those Who were in the possession of 
entire.baronies. But from the date of 22 Edw. 
L it appears that the possessors of entire 
baronies ceased to be summoned to parliament 
as of right ; and it is generally held that no 
barony by tenure subsists at the present day, 
although some recent efforts have been made 
to establish a title to this peculiar dignity; 
the latest claim having been that made in 
I860 on the barony of Berkeley, by virtue of 
possession of the castle of that name. 

Baronies by writ were created by writ of 
summons to parliament, which constituted an 
individual so addressed by name baron of the 
realm, and, it is supposed, also made that 
dignity hereditary. The earliest writ of this 
description was issued 49 Hen. III. ; and two 
now existing baronies (Le Despencer and De 
Ros) are considered to have been created by it. 
In the case of a barony by writ, the dignity is 
not conferred until the person so summoned has 
actually sat in parliament. Baronies by writ 
descend in fee to all the heirs of the body of 
the person first created. If there be no son, 
and more daughters than one, the title falls 
into abeyance until only one daughter, or the 
sole heir of only one daughter, survives. 

Baronies by patent are created by letters 

S atent, under the great seal, conferring the 
ignity on the donee; in which are inserted 
words of limitation. These are usually to the 
heirs male of the body of the donee, though 
the limitation may be to other classes of heirs, 
or to. specified persons, and their heirs by way 
of remainder. It was decided by the House 
of Lords, in the Wensleydale peerage case in 
I860, that a peerage could not be granted for 
life only. I 

Viscounts are always created by letters pa- j 
tent. This is the most modern of English 
titles of peerage ; and was first conferred on 
John Viscount Deaumont. by Hen. VI. in 1440. 
The title vice-comes, or vice-earl, has been long 
employed to denote the sheriff of a county. 

Earldom* existed in England before the 
Conquest But the Saxon ealdorman was the 
official governor of a shire, and his office was 
not necessarily continued to his son. The 
Danish title of sorts was gradually substituted 
for that of ealdorman. After the Conquest 
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the Norman term count (whence county) took 
the place of earl , but the latter title was Boon 
revived. It has now for many centuries been 
disconnected with territorial jurisdiction, and 
is conferred by letters patent 

Of Marquisates , the first was that of Dublin, 
conferred on Robert de Vere, earl of Oxford, 
for life, by Richard II. This dignity has been 
always conferred by letters patent. 

Dukedoms are the highest titles of the Eng. 
lish peerage. The first was created 1 1 Edw. III., 
when Edward the Black Prince was made duke 
of Cornwall. It has been a question whether 
the duchies of Cornwall and Lancaster were 
not duchies by tenure ; but every other duke- 
dom is a mere personal honour, and conferred 
by letters patent. [Babqn ; Viscount ; &c.l 

All peerages are forfeited by attainder for 
high treason ; and attainder is consequent 
either on judgment or on outlawry, upon an 
indictment for that offence. Notning but a 
reversal of such act of attainder by parliament 
can restore an attaintedperson, or his posterity, 
to the lost dignity. Rut where a peerage is 
vested in a person m tail male, with remainder 
over to another in tail male, if the first be at- 
tainted the peerage is forfeited as to him and 
his issue male; but, failing such issue male, 
the dignity becomes vested in the remainder- 
man, or his descendant. 

Peerages descendible to heirs general are 
also forfeited by attainder for felony; but not 
peerages entailed on heirs male. 

By the twenty-second and twenty-third arti- 
cles of the Union between England and Scot- 
land, sixteen representatives are elected by 
the Scots peers to serve in every parliament of 
the United Kingdom. Scottish peers are i in- 
capable of sitting in the House of Commons, 
and it was held for a long time that a Scottish 
peer could not sit in the House of Lords if he 
became a peer of Great Britain ; but the point 
was decided the other way in 1780. 

By the Act of Union between Great Britain 
and Ireland (39 & 40 Geo. III. c. 67), twenty- 
eight lords temporal are elected for life by the 
peers of Ireland. Peers of Ireland may be 
elected members of the House of Commons, 
but are not eligible to serve as peers while 
they continue members of the lower house. 

2. Lords Spiritual . — The right of the two 
archbishops and twenty-four bishops of Eng- 
land and Wales to sit and vote in parliament 
as members of the House of Lords, is generally 
said to belong to them as barons of the realm. 
It is undoubtedly probable that at the period 
of the Conquest u change took place m the 
tenure of the lands which were held by bishops 
and the high regular clergy; and that the 
Norman tenure by barony, then introduced for 
the first time, was made to comprehend both 
spiritual and temporal possessions, which under 
toe Saxon kings had been regarded in a dif- 
ferent light. But it is most probable that 
the dignitaries of the church were constituent 
members of the great council of the realm, by 
the English as well as all other feudal const!- 



tutiona, independent of their (juality as barons 
(Hal lain, Middle Agee, c. viii. part iih) ; but 
that the place which was assigned them in 
the Honse of Lords, when the two houses be- 
came separate, was in virtue of their baronial 
character. Under the Plantagenet kings the 
clergy were summoned to me$t by their repre- 
sentatives, as well as the laity, when subsidies 
wSre required ; and under Edward I. attempts 
were made to unite them, and the laity together 
in parliament; but this* was always resisted 
by the clergy, who at last ceased altogether 
to attend in any capacity, retaining their own 
assemblies. [Convocation.] At the period of 
the dissolution of monasteries by Henry VIII. 
the spiritual lords consisted of the then arch- 
bishops and bishops, with twenty-six mitred 
abbots, and two priors, all of whom were 
removed on the dissolution of their houses. 
The whole number of English bishops is now 
twenty-six ; but only twenty-four of them have 
seats in the. House of Lords, the bishop of 
Sodor and Man never having had one, and the 
bishop for the time being last elected (except 
to the sees of London, Durham, or Winchester) 
having also been excluded since the number of 
bishops was augmented by the erection of the 
Bee of Manchester (10 & 11 Viet. c. 108). The 
present spiritual lords have the same rights 
and pftvileges in every respect as the temporal, 
except that it is still a disputed point in con- 
stitutional law whether they have a right, on 
charge of treason and felony, to a trial by the 
peers ; and it is also doubted whether they 
have judicial power, as peers, in capital cases. 

By the Act of Union between Great Britain 
and Ireland, four lords spiritual from among 
the archbishops and bishops of that country sit 
in the House of Lords by rotation of session. 

House op Commons. — I. Persons qualified 
to serve in it. — Persons^ incompetent to sit as 
members of parliament are, first, those labour- 
ing under the incapacities of alienship, attaint, 
outlawry in criminal proceedings, minority, 
lunacy, &c. ; next, those who are disqualified 
by the possession of certain offices, or by cer- 
tain other temporary causes. By the Corrupt 
Practices Prevention Act, 1854, it is provided 
that any candidate declared* by a committee 
guilty of bribery, &c. is ineligible during that 
parliament. Clergymen (including the Koman 
Catholic clergy and also ministers of the 
church of Scotland), peers, Scotch peers, 
Irish peers as to places in Ireland, the 
English, Scotch, and Irish judges (with the 
exception of the English Master of the Bolls), 
county court judges, and bankruptcy commis- 
sioners, are ineligible. Where the influence of 
government is supposed to have a direct con- 
trol over the party, a disqualification has been 
created by various statutes. Persons concerned 
in the management of the revenue, with some 
few exceptions, are ineligible. So are persons 
holding new offices under the crown created 
since 1705, together with other persons men- 
tioned in 6 Anne o. 7. So alBo are pensioners 
during pleasure or for a term of years, police 
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magistrates , government contractors, ahd place- 
men in pubic offices specified in 15 Geo. II. 
C. 22. There are also offices connected with the 
excise and customs which disqualify the holder 
from sitting and voting, but not from being 
elected. Persons returned on a double return 
are not competent to sit until the right to the 
seat has been determined* The property quali- 
fication of members of parliament was abolished 
in 1858 (21 & 22 Viet. c. 26). 

The acceptance of any office of profit from 
the crown by a member vacates his seat, by ft 
Anne c. 7* And there are places of no profit, 
the acceptance of which is considered to vacate 
a seat ; viz. the stewardship of the Chiltern 
Hundreds, and the stewardship of the manors 
of East Hendred, Northstead and Hempholme, 
and in Ireland the office of Escheator of Mun- 
ster (21 & 22 Viet. c. 110). Officers of the 
army and navy receiving new commissions are 
excepted from this statute ; so are those who 
accept a foreign employment, as ambassadors. 

A member becoming a bankrupt is incapable 
of sitting and voting for a year, unless within 
that time the bankruptcy is superseded, or the 
creditors paid ; if this be not done within the 
year, the seat of the member is vacated. 

Whether a resolution of the house can render 
a person ineligible, may still be considered as 
an undecided question. 

II. Electoral Franchise . — Since the Acts of 
Union with Scotland and Ireland; and the 
changes introduced by the Beform Act, and 
subsequently, the House of Commons consists 
of 658 — divided as follows : 


1 

1 

I 

Scotch 

Irish 

Counties . • .162 

80 

64 

Boroughs . . . 884 

28 

89 

Universities— Oxford . 2 


Dublin 2 

Cambridge 2 

800 

58 

i05~ 


All persons qualified are competent to vote 
in the election of members of parliament, except 
infants, women, aliens (unless made denizens 
or naturalised), persons convicted of felony, 
bribery, &c., peers, Irish peers unless them- 
selves members of the House of Commons, 
and persons holding various employments 
under government not freehold offices. There 
are also some temporary disqualifications, 
arising out of employment in particular 
characters at elections, and the receipt of public 
alms. The qualification (except in the univer- 
sities, in which the right of voting belongs to all 
such as have attained cortain academical de- 
grees) is one of* property. 

1. In English ana Welsh counties, the right 
of voting belongs to all such as possess a 
freehold estate in lands or tenements, of the 
value of 40s. per annum above all charges; 
or who are seised of lands or tenements 
in copyhold, or any other non-freehold tenuro 
for life, or for a larger estate of the value 
of 10/. per annum ; o» entitled as lessee or 
assignee to lands or tenements for the un- 
expired residue of a term of not less than sixty 
years of the same value, or of a term of not less 
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than twenty years of the value of SOL per j rights to individuals possessed of them at the 
annum-; and occupiers of land and tenements passing of the Reform Act. 
at a boni tide rent of SOL or more per annum. Finally, the Afit requires that every person, 
But freehold tenements for life, if under, the in order to be registered as a voter for a city 
value of 10/. per annum, do not confer a vote, or borough, must have resided for six calendar 
unless the party is in the actual occupation of months next previously to the last day of July 
them, or Unless they have come to him by devise, in that year within such city or borough, or 
marriage, Ac., and not by gift or sale. And in within seven miles of it. And it is also pro- 
the ease of freeholds and copyholds, possession vided, that no tenement situate within a borough, « 
for six months before the hist day of July in and capable of oonfening a qualification on its 
the year in which the voter is registered, is a occupier to vote within the borough, shall give 
necessary condition ; in that of leaseholds, Ac. him a vote for the county, 
twelve months; but this does not apply to Several boroughs in Wales, as well as in 
lands coming by devise, marriage, Ac. Scotland, are contributory; several towns being 

2. The qualifications of voters in cities and joined in one for the purpose of returning mem- 
boroughs, in England, were, under the law as hers to parliament. 

it stood before the Reform Act, extremely The system of registration of voters, in Eng- 
various, and depending more on the local law land and Wales, was framed by the Reform 
of every place than on the general custom of Act, but is now regulated by stats. 6 A 7 
tiie country. The principal franchises were : Viet. c. 18 and 28 A 29 yicti c. 86. In coun - 
(1.) In respect of property ; thus freeholders to ties, the register is made up by the overseers 
the amount of 40s. voted in many towns and of the poor in every parish or township, who 
cities which were counties of themselves;' lease- insert therein the names of all persons not 
holders, copyholders, Ac., in other places ; and already registered who have delivered to them, 
burgage tenants. The franchise of burgage before the 20th of July in each year, a claim to 
tenure, which existed in some towns, depended vote in respect of property situate within their 
on the possession of certain ancient tenements, district. The lists thus drawn np by the over- 
which conferred a right to vote. (2.) In respect Beers, are delivered to the clerk of the peace 
of corporate privileges. Freemen or burgesses, for the county. The overseers are empowered 
and, in London, liverymen [Corporation], en- to object to any person on their list whom 
joyed by virtue of their privilege a right of they conceive not entitled to vote. They are 
voting m corporate towns. (3.) In respect also to receive written notices of objection 
of inhabitancy. Voters in this respect were of by third parties, who are themselves voters 
four sorts : inhabitants paying scot and lot ; or claimants, duly delivered to them, and to 
inhabitants householders, housekeepers, pot- mark the names of all parties so objected to 
wallers (i.e. pot-boilers), legally settled; in- on the list The lists thus formed are revised 
habitants householders resiant; inhabitants by the barrister or barristers appointed for 
generally. In many towns, several of these that purpose. These officers are nominated 
qualifications were recognised at the same time by the senior judge of assize for each county 
as conferring a right to vote. and borough within his circuit ; and by the 

The alterations introduced into the system chief justice of the Queen’s Bench in the metro- 
of borough qualifications by the English Be- politan county and boroughs. Their courts, for 
form Act were twofold. In the firat place, a the purpose of revising the lists and deciding 
new franchise was created which is everywhere on claims and objections, must be held (for 
the same. Every capable person who occupies counties) between the 20th September and 81st 
within the limits of a borough any house or October in every year. The lists revised by 
building falling within the specifications of the them form the register, which is delivered to 
Act, which is, either separately, or jointly with the sheriff, and is the authentic list of voters 
land occupied therewith by him as owner, or until the next registration. Any person hav- 
under the same landlord, of the clear yearly ing his name and qualification once inserted 
value of 10/., is entitled to vote; provided he in the register is not bound to make a claim 
has occupied such premises for twelve months another year. 

previous to the last day of July in the year in In cities and boroughs the course is some- 
which he is registered ; and provided he has what different. On or before the last day of 
been rated, and paid all rates for the benefit of July in every year, the overseers are to make 
the poor due up to the 6th of January next pre- out an alphabetical list of persons entitled to 
ceding, and also all assessed taxes. In the next vote under the Reform Act; and another of 
place, former franchises are modified as fol- persons entitled to vote in respect of ancient 
lows: Freemen, and in cities being counties of rights (except freemen, the list of whom is to 
themselves, freeholders and burgage tenants, be made by the town clerk, and in London 
are to retain their qualification (subject in the by the clerks of the several companies). Any 
latter case to certain restrictions as to value, person whose name has been omitted in either 
Ac.); but no one can claim to be registered of these lists is to give notice of a claim, in 
as a burgess or freeAan who was .admitted writing, to the overseer or town clerk or other 
since the 1st of March, 1881, except he derive clerk (as the case may require). Objections 
his title through birth or servitude. All other are to be made, in boroughs, only by parties 
borough franchises are abolished, saving their whose names are inserted in the list The 
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lifts are revised by the barristers in the same 
manner as those for the counties, and delivered 
to the returning officer. 

8. In Scotland, the right of voting in counties 
is declared by the Scofeh Reform Act, 2 & 3 
Wm. IV. c. 65, to be in the owners of ancient 
rights (termed euperioritie*)'m)t acquired since 
1831, and in such persons as have been owners for 
six months previous to the last day of July of 
* any lands, feu duties, or other heritable sub- 
jects,' of the annual value of 10/. after deduc- 
tions. Where two or more parties are inter- 
ested in any subject to which a right of voting 
is for the first time attached by the Act, as life- 
renter and as fiar, the right shall be in the 
former. The right is also extended to tenants 
for life, or on lease of fifty-seven years or more, 
the value of whose interests amounts to 10/. 
per annum ; tenants on lease of nineteen years 
or more, the value of whose interests amounts 
to 50/. per annum ; occupying tenants at a rent 
of 50/. per annum ; and tenants who have paid 
for their interest a price of 300/. 

4. In Scottish boroughs, the right of voting 
is in occupiers of houses, &c. (as in the English 
Reform Act) of the yearly value of 10/. 

5. In Ireland, the right of voting in coun- 
ties was, by the Irish Reform Act 2 & 3 Wm. 
IV. c.- 88, vested (in addition to the 10/. 
freeholders then already entitled to it) in 10/. 
copyholders, in leaseholders for sixty years the 
yearly value of whose interest amounted to 10/., 
in leaseholders for fourteen years the yearly 
value of whose interest amounted to 20/., and 
in certain classes of occupying tenants. By stat. 
13 & 14 Viet. c. 69 the county franchise was ex- 
tended to 61. freeholders, and occupiers of land, 
&c. rated at 12/. and upwards. 

6. In counties of cities, counties of towns 
and boroughs in Ireland, the franchise is bv 
the Irish Reform Act in 10/. freeholders, 20/. 
leaseholders, 10/. householders, and in the 40s. 
freeholders ; but not in any persons acquiring 
such last mentioned freeholds since 1831, ex- 
cept by descent, marriage, &c. ; and by the Act 
13 & U Viet. c. 69 the franchise was extended 
to occupiers at a rent of 8/. and upwards. The 
existing rights of freemen, &c. are saved. 

Both in Scotland aud Ireland the registers 
are made up and revised on the same general 
system as in England, but with variations in 
matters of technical detail. 

III. Mode of Election.-" A. In England ^and 
Wales, when the sheriff receives the writ 
commanding him to return a knight or knight 
of the shire, or division of the shire, he makes 
proclamation, within two days after receiving 
the writ, at the place where the election is to 
be holden: i.«. the principal polling place. 
Counties and divisions are subdivided into con- 
venient districts, with a polling place in each. 
On the day fixed, the candidates are proposed; 
and the election proceeds. In boroughs, the 
returning officer acts in the same manner as 
the sheriff in the county ; and boroughs are 
similarly divided into polling districts. 

When more candidates are proposed than 
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the number to be returned, the election if 
decided by the sheriff or returning officer 
declaring the majority on the view (by calling 
on them to hold up their^ hands). But a poll- 
may be demanded by a candidate or doctor, 
either before or after such declaration. 

The poll commences in boroughs on the next 
day, in counties on the next day but two, after 
the nomination. Two questions only can be 
asked of any person offering to vote as to 
his right : (1) whether he is the same person 
whose name appears on the register, and (2) 
whether he has already voted. The duration 
of the poll in England is limited, both for 
counties and boroughs, to a single day, and 
in the English universities to five days. The 
return is made by tacking the nameB of the 
persons chosen to the writ and returning them 
to the clerk of the crown in chancery. Whepe 
the votes are equal, it is the practice to make 
double returns. 

2. In Scotland, and Ireland, the period of 
polling is also a single day. 

Electors for the English and Irish universi- 
ties are now allowed to vote by voting papers 
(24 & 25 Viet. c. 53). 

IV. Election Committees . — In the first parlia- 
ment of James I. a committee of privileges and 
returns was appointed, to which the trial of 
every petition against an election was referred 
which was not heard before the House of 
Commons. A similar committee was appointed 
at the commencement of every session, until 
the present practice of trying such petitions 
before select committees began. This practice 
is founded on a variety of statutes, beginning 
with 10 Geo. HI. c. 16, commonly called the 
Grenville Act, and amended and consolidated 
by 11 & 12 Viet. c. 98, which is now the 
governing Act on the subject. Under this Act 
there are three classes of election petitions: 
Those complaining (1) of an undue election 
or return ; (2) that no return -has been made 
according to the requisition of the writ ; (3) of 
the special matters contained in the return. 
Any such petition must be subscribed by (1) 
some person who voted or had a right to vote 
at the election, (2) some person miming to 
have had a right to be returned or elected at 
the election, or by (3) some person alleging 
himself to have been a candidate at the election. 
The Act also contains provisions by which 
electors in the interest of any sitting member 
who may be unable or unwilling to defend his 
scat are admitted to defend the election or 
return. 

An election petition is presented to the house 
by a member vrithin a certain time limited 
by the house. But before presentation tho 
petitioner must procure a recognisance to bo 
entered into by sureties on his behalf for the 
payment of 1,000/ or must pay that sum into 
the Bank of England as a security for costs. 
Petitions once presented can bo withdrawn by 
the petitioners on payment of the costs ana 
expenses incurred by the sitting member. 

Under the Grenville Act election petitions 
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parliament: 

were takeninlo consideration by the boose at has been argued that the election is not void, 
a time appointed for that purpose, and at that but that the votes given for the person so dis- 
tfane, if one hundred members were present, the qualified af » thrown away . In other cases, 
parties and agents attending, thirty-three, were bribery, treating, undue influence, Ac. have the 
selected by ballot ; which number, on each party effect of avoiding elections ; and the report is, 
Striking off one alternately, was reduced to that a new writ ought to issue, 
eleven. But according to the present practice Finally, an election committee has the power 
a general committee of elections is appointed by of declaring either the petition, or the opposition 
the Speaker at the beginning of every session, -to it, * frivolous and vexatious ’ in its report ; 
This general committee chooses four members the effect of which is to fix the party against 
to form, a select committee to try an election whom such declaration is made with the pay- 
petition, out Of the whole list of members liable ment of costs. 

to serve, which for that purpose is divided into Besides the three classes of petitions above 
five panel 8, end a chairman for the committee referred to, there is another class presented, 
is chosen by and out of a separate panel, called under 5 & 6 Viet. c. 102, after the time 
the chairmen's paneL usually allowed for the reception of election 

The same nicety, it is said, is not required petitions, complaining of 1 general or extensive 
in election petitions, as to their form, as in bribery/ These must be signed by some 
pleadings at law ; but it is now decided, by a person claiming in such petition to have had 
series of precedents, that it is necessary that a right to vote at the election or to have had 
the matter intended to be proved should be a right to be returned or elected thereat, or 
sufficiently set forth in the allegations of the alleging himself to have been a candidate 
petition ; and that on the hearing of the peti- thereat. Petitions of this class are enquired 
tion it will not be com] ►etent to the party to go into, in the same manner as a committee for 
into evidence in of facts not distinctly trying an ordinary election petition, but do not 

alleged therein. * But there is considerable affect the return or seat of the sitting member, 
variety in the decisions as to what is suffl- By 15 A 16 Viet. c. 57, if a committee ap- 
ciency of allegation. pointed to try an election petition, or to enquire 

Select committees sit every day ; but with into the ’existence of corrupt practices at any 
power to adjourn for twenty-four hours on their election, report that there is reason to believe 
own authority, and for a longer period on leave that corrupt practices have extensively pre- 
obtained from the house on motion. Members vailed at any election, then on an address 
may only absent themselves by leave, or on by both houses of parliament the crown may 
excuse to be allowed by .the house : if any are appoint commissioners armed with the most 
absent otherwise, the committee cannot sit. stringent powers to enquire into the matter, 
Committees are not dissolved by prorogation and the report of such commissioners is laid 
of parliament, but adjourned to the next time before parliament. 

V. Mode of Assembling 'Parliament. — Parlia- 
The determination of the committee is in each ment can only be convened by the authority of 
case Anal and conclusive; and is embodied in the crown ; and, by 6 Wm. A Mary c. 2, must 
its report to the house at the conclusion of its be held at least once every three years ; but, 
sittings. A committee has also the power, if it in point of fact, as the, Mutiny Act is only 

S leases, of making a special report, instead of passed for a single year, and provision is made 
eoiding generally on the merits : in which annually for the public revenue and expendi- 
ease the house makes such order on the report ture, the sittings of parliament are of neces- 
as may seem proper. An examination into the sity annual. The same order in council which 
bad voteB given on each side is termed a commands the lord chancellor to cause the 
scrutiny; and {he effect of it is, that if on great seal to be affixed to a proclamation 
balancing the number of good votes retained for dissolving parliament, is accompanied with 
after such examination the petitioner haB the a warrant to issue writs for a new one. Writs 
majority, it is re port ed that ne ought to have for the return of members of the House of 
been returned. Where an incapacitated person Commons are directed to the sheriffs of coun- 
has been elected, the principle of parliamentary ties, and the returning officers of cities and 
law appears to be, that if his disqualification boroughs. On a vacancy during the sitting 
was sufficiently known to the electors at the of parliament, the writ issues under warrant 
tima they returned him, their votes are consi- of the Speaker by the authority of the house 
dered as lost ; and it imported that the next itself, and the Speaker is empowered by sta- 
on the poll ought to have been returned. If tute to direct the issue of writs on vacancies 
the fact of his disqualification was not known, during a recess. 

the election is simply void. It appears, how- VI. Medina of Parliament. Preliminary 
ever, not to be absolutely decided whether the Proceedings. — The new parliament meets on the 
incapacity which renders the votes thrown ’ 

away must be an inherent or contingent incapa- 
city ; as, for example, where it was publicly despatch t 

known that a candidate . was disqualified by business on the day to which it is prorogued, 
reason of having been guilty of acts of bribery notice to that effect is given by proclamation, 
with reference to the election. In this case r and the parliament begins only on the day to 
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which it is prorogued. The acts of meetingjand 
passing a statute constitute together a session. 
Upon the assembling of parliament the Sove- 
reign meets it in person, or by representation, , 
and explains in his speech the reasons of con- 
vening it* In modern times; the speech is not 
delivered until the commons have chosen a 
speaker, which they receive a command from 
the crown to do. 

The first occasion pn which this important 
officer is expressly named occurs in the parlia- 
ment 51 Eaw. III. He acts entirely as the 
servant of the house which appoints him. He 
takes the chair, which he cannot do unless 
forty members are present ; maintains order ; 
explains and informs on questions of order 
or practice. He cannot speak except upon 
questions of order, nor vote unless in case 
of equality of votes ; or in committees of the 
whole house, where, as soon as the chair is 
taken, he is reduced to the footing of an 
ordinary member. [Speaker.] 

Immediately upon the meeting of every new 
parliament the requisite oaths are administered 
to the members ; but, previous to being sworn, 
every person returned is to all intents and 
purposes a member of the house, except as to 
the right of voting only. Before the queen’s 
speech is taken into consideration, it is usual to 
read a bill as a matter of form. The queen’s 
speech being then reported to the house, an 
address of thanks, as moved or as amended, is 
returned. 

The method of proceeding in making laws 
is, for the most part, similar in the two houses, 
but different in public and private bills. 

VII. Method of Proceeding on Bills in 
general . — Statutes are divided into public and 
private; and the distinction arises from the 
local or personal character of the latter class, 
and from the payment of fees, which are due on 
private and not on public Acts. Constitution- 
ally, public Acts are in general such as relate 
to the kingdom at large ; private Acts, to indi- 
viduals and classes. Judicially, the distinction 
between the classes is, that the courts of justice 
are officially bound to notice public Acts ; but 
private Acts must be formally shown or pleaded 
unless they have a clause to prevent this 
being necessary. [Statute.] 

Au private bills affecting the peerage must 
begin with the lords ; all bills which, directly 
or indirectly, impose a charge on the people, 
must begin with the commons. This class, 
therefore, includes all bills under which tolls 
may be levied for private benefit ; such as bills 
for making roads, canals, railways, bridges and 
enclosure bills. But the increase of private 
bills in parliament has of late years been so 
great, that the strict rule in this respect has 
been recently relaxed, and a considerable num- 
ber of bills for new railways and the like 
purposes are now annually first introduced in 
the lords. 

All other private bills may begin with either 
bouse indifferently; but, in practice, some 
private enactments — viz. estato bills, which 
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enlarge. or alter the power of individuals in 
disposing of their property; divorce bills; 
&c. — begin in the leads' ; that house, from its 
judicial character, being, Supposed to bo best 
fitted for the discussion pf similar subjects. 
On the other hand, bills concerning the par- 
liamentary rights, &c. of particular places, usu- 
ally commence, by custom, in the commons. 
There is one instance of a bill which begins 
with neither house, but with the crown ; via. 
a bill for a general pardon. Bills are always 
read in each house, after leave has been given 
to bring them in, three times before they are 
passed (with the exception of bills of grace, 
such as for a general pardon, which are 
passed on the first reading). The second 
reading' affords the legitimate period for dis- 
cussion on the principle of the bill. If a bill 
be rejected, either on the first or second read- 
ing, it cannot be again proposed that session. 
After the second reading, the bill is committed, 
i. e. referred to a committee of the whole house, 
and, in some cases, to a select committee. Such 
a committee requires, in the commons, the pre- 
sence only of forty members ; m the lords, of all 
members in attendance. In committee the bill 
is debated clause by clause, with the advantage 
that members are not restricted, as in a debate 
of the house, to speaking once. The proper 
province of the committee is to consider the bill 
in its details. When the bill has gone through 
the committee, the chairman reports it to the 
house, with such amendments as the committee 
may have made. The house can then agree or 
disagree with the amendments of the commit- 
tee. [Amendment.] The bill is afterwards 
read a third time. A bill thrice read, and 
passed, admits of no further alteration, except 
| for clerical errors. A bill sent from the com- 
: mons to the lords is usually read the first time 
in the latter house on the day on which it is 
brought ; and, when it has passed through the 
different stages, is sent back to the commons, 
with the amendments, if any have been made, 
with which the commons then agree or dis- 
agree ; the same process, substantially, being 
followed, vice versA, where the bill originates 
with the lords. The amendments returned 
with a bill from one house to another are taken 
into separate consideration; and the amend- 
ments, if agreed to, are always considered as 
proceeding from that house in which the bill 
first originated. If one house cannot agree to 
the amendments proposed by. the other, a 
conference is usually held between members 
deputed by each house, the conference being 
desired by that house which disagrees with 
the amendments in question. If the house 
which amends is not satisfied at the first con- 
ference with the reasons alleged for its dis- 
agreement by the other, it desires another con* 
ference; if this too is unsuccessful, what is 
termed a free conference may be demanded, in 
which the managers of the conference are not 
confined to the delivery of written reasons, but 
may urge their own arguments. If one or 
more free conferences fail of producing unani 
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niitjr, the bill in dropped* It is necessary to resolution ii made which is intended to be 
observe, that in bills of supply (which originate permanent, it is Usual to add the form, * Ordered 
ifr the commons) the fords cannot make any that the said resolutions be standing orders of 
except verbal amendments ; they must, either the house/ Sta nd i n g orders on private bills 
admit or reject altogether. When a bill has are sometimes (but only on special application) 
passed both houses, it is deposited in the House dispensed with by the house, or. further time, 
of Lords, to wait for the royal assent (except &c. given for complying with them, 
in the ease of a bill of supply, which is pre- X. Rules of Business in the two Houses.— 
seated by the Speaker to the throne). The (1.) In the House of Commons . A house for 
royal assent is given either in person, or by the transaction of business consists of forty 
commissioners appointed under the great seal, members, by an order of the year 1640 ; and, 
The bill then becomes a statute, and is printed if a less number be present, the Speaker will 
by the queen's printer. Formerly, too, it was not take the chair. This rule extends to oom- 
tranBcribed into the Parliament Boll, but since mittees of the whole house. The Speaker of 
the year 1849 this practice has been discon- the House of Commons cannot speak in the 
tinned, and the original Acts have been printed, house; the Speaker of the House of Lords 
VIII. Method of Proceeding on Private may. A call of the House of Commons is an 
Bills. — This is regulated by the standing orders expedient to secure attendance for an important 
of each house of parliament, which lay down a occasion ; when it is made, members absent 
great number of rules of practice, relating to without leave may be ordered to be taken into 
the introduction and passing of private bills, custody. No member can be present on the 
which are of too minute and technical a charac- debate of a bill or other business concerning 
ter to be detailed here. It may, however, be himself. When the Speaker's mace lies upon 
stated generally, that although private bills the table of the House of Commons, it is a 
undergo, for the most part, the same formalities house ; when under, a committee ; when out of 
of being read three times in each house, Ac. as the house, no business can be done; when in 
public bills do, they do not, as a general rule, the hands of the sergeant at the bar, no motion 
undergo any discussion in the house itself, it can bo made. 

beiiig the practice Jto refer them as a matter of With regard to the manner of speaking and 
course to a select committee, before which the voting in the commons, motions are made, and 
promoters and opponents of each bill appear petitions presented, by a member in Ms floes. 
by themselves or ttieir counsel, and evidence on The member who moves a motion pets it in 
both sides is rece i v e d. The fate of the bill is, writing, and delivers it to the Speaker, who, 
in fact, determined by the report of the select when it has been seconded, puts it to the 
committee, it being very unusual for the house house ; it cannot then be withdrawn except by 
itself to interfere m the matter. The practice leave of the house. The motion to o fy m rn is 
is for the committee first to enquire whether put in order to supersede n motion of which 
the preamble (which states the occasion for the the house is already in possession. The motion 
bill) is proved. If the committee report that for reading the orders if the dag has equally 
the preamble is not proved, the bill foils to the the effect of superseding the existing question, 
ground ; but if the preamble is accepted, the The motion for the previous question has been 
clauses are taken seriatim, until the whole commonly but mistakenly attributed to Sir 
matter is disposed of. It was formerly the Harry Vane, as its inventor. It can take 
rule for every question arising upon a private place only in a house, and not in a committee; 
bill to be decided by the select committee itself ; in which latter the equivalent motion is, that 
but the delay and expense occasioned by this the chairman do now leave the chair. The 
course was very groat, and increased annually Speaker names the member whom he first 
with the increase of private business. Questions perceives to rise in order to speak; but the 
relating to compliance with standing orders, house is not bound by the Speaker's dec isi on. 
questions of engineering, and the like, have of It is understood to be the rule, that a member 
Jate years accordingly been relegated to sub- may speak even after the question pat, if the 
ordinate tribunals of examiners or referees, and affirmative voice only has been given, and the 
this practice may be expected to increase. negative not yet given. The effect of the 
Ef. Standing Orders of the House of Com- Speaker's naming a member on the occasion 
mens. — These are a series of regulations, of disorder in the house, is that such member, 
adopted by way of resolutions of the house at after being heard, if he pleases, is directed to 
various periods, from 1686 to the present time, withdraw, and the house then considers what 
relating partly to the internal order, Ac. of the penalty to inflict. In the rotes are 

house, partly to certain preliminaries and forms given by ay and no; if a division is demanded, 
required on the introduction of particular bills, the Speaker (by a resolution of 1608) appoints 
both public and private, and to the promulga- two tellers on each side to count. Strangers 
tion of statutes. The most numerous of these are directed to withdraw, and the doors closed 
relate to private bills, and specify the mode of before the question is put On a division, it 
Wfl flfag presenting, the time for delivering was formerly the course for one party to leave 
notices and their necessary contents, the for- the body of the house, while the otherremained ; 

to he required respecting instruments, though in committee of the whole house the ayes 
and a variety of other particulars. When a vent on one side and the note on the other. Hut 
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according to present practice both parties retire 
into separate lobbies provided for that* purpose, 
and are counted as they re-enter the house. 
The Speaker has the casting vote in a house, 
the in a committee. 

(2.) In the House of Lords . The general 
rules of proceeding in the House of Lords vaiy 
little in materialpoints from- those adopted by 
the commons. The Speaker can debate as well 
as vote. The privilege of the lords to vote by 
proxy is only by license from the crown. Prox- 
ies from spiritual lords are only to spiritual : 
proxies from temporal only to temporal. No 
ford can hold more than two proxies. The 
lord chancellor is ex officio Speaker of the House 
of Lords ; and as he is able to speak and vote, 
he has no casting vote : the rule, therefore, in 
case of equality of voices, always is, that the 
presumption is in favour of the negative side. 

Messages between the two houses are sent 
by one of the clerks at the table. Messages 
from the crown are of various sorts : those to die 
commons, to desire any proceeding on their part, 
are usually written under the royal sign manual ; 
those which are sent when a member of the 
house is put under arrest on account of the public 
service are verbal, and delivered by a minister 
of the department of service concerned. 

XI. Jurisdiction of Parliament as a Court of 
Justice. — i. For the trial of a peer, indicted for 
treason or felony, or for misprision of either, 
the lords spiritual and temporal sit as the 
court of the lord high steward of England, an 
office which is in general created pro Me vice by 
a commission under the great seal. But, if the 
trial should occur during the sitting of parlia- 
ment, it is said to be before the court ‘ of 
our lady the queen in parliament ; ’ in which I 
case the high steward is only, aB it were, pro 
tempore speaker of the house, and has a vote 
with the other peers ; whereas,in his own courts, 
held in the recess of parliament, he is judge of 
the court, and, like any other judge, sole arbiter 
on the question of law. 

ii. The House of LordB has also a twofold 
jurisdiction : 1. in criminal cases, 2. in civil 
leases.— 1. The first is for the trial of high 
crimes and misdemeanours by the method of 
pari iam »r t itr Y impeachment by the House of 
Commons. [Imfeschmemt.] The proceeding 
on a bill of attainder, or of pains and penalties, 
is, in fact, a legislative act, and not a judicial 
one. [Attainder ; Pains ant> Penalties, Bill 
of 1 2. The jurisdiction of the House of Lords, 
in civil cases, is divided by lord Hale into 
their jurisdiction in the first instance, and in 
the second instance as a court of appeal ; but 
the former, which consisted in special powers 
of interference, occasionally exercised for par- 
ticular purposes, is now obsolete. In the last 
instance, the House of Lords is the supreme 
court of judicature in the kingdom. Appeal 
lies to it, by writ of error, from the subordinate 
common law court of appeal of the Exchequer 
Chamber; and appeal from the High Court of 
Clwncory also, not only in order to obtain the 
reversal of a decree, but also ou any interlocu- 
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tory matter. On write of error, the House of 
Lords pronounces the judgment ; on appeals, 
it gives directions to the court below to rectify 
its own decree. 

• XII. Privilege of Parliament, in the ordinary 
sense of the words, denotes the privileges of 
individual members of either ho ise, enjoyed 
by virtue of their seats. These privileges are 
partly limited by known precedent, or by 
statute; but they are to a great extent custom- 
ary, and the houses themselves constitute the 
only tribunals before which the enquiry whe- 
ther their privileges have been violated or not 
can be instituted. 

The first privilege is freedom of speech in 
debates : this claim is sanctioned by the stat 
2 Wm. & Mary 2, which declares the liberties 
of the people. This privilege does not extend 
to the publication of what is spoken : if a mem- 
ber publish his speech without the authority 
of the house, he is liable to the common legal 
tribunals for its contents. An exception to the 
privilege also is to be found in the jurisdiction 
of the house itself; which has the power of 
committing, expelling, or fining (the latter not 
exercised since the reign of Elizabeth) a mem- 
ber for a libel or contempt against the dignity 
of the house. 

The next privilege, of freedom from arrest 
in civil suits, is probably as old as parliament 
itself. Privilege of parliament waa formerly 
supposed to exempt peers and member* of the 
House of Commons from civil actions as well 
as arrests ; but this was finally abolished by 
10 Geo. III. This privilege extends to Scotch 
and Irish peers, though not having seats in 
parliament. The exemption does not extend 
to criminal cases or breaches of the peace ; or to 
attachments in case of contempt by the superior 
court. And, by a peculiar process enacted by 
10 Geo. III., but now ngwiiN T Va _X2 and IS 
Viet. c. 106, a member of _ fc* 

made a bankrupt. Unless the bankruptcy is 
superseded within twelve months from its 
being issued, he vacates his seat. The libera- 
tion of parties improperly arrested is effected 
either by the authority of the houses them- 
selves, or, when parliament is not sitting, or 
(in the case of peers) when it is dissolved, 
on motion in the courts from which the process 
issued The duration of the privilege, in the 
case of members of the lower house, is not 
exactly defined. It is the general opinion that 
it extends forty days after every prorogation, 
and forty before the next appointed meeting. 
Members of parliament are not liable to be 
called on to serve as jurors during sitting or 
adjournment 

The general or 1 ancient and just • privileges 
of the houses are, as has been said, undefined. 

* Tho law of parliament/ says Hnllum, 1 as 
determined by regular custom, is incorporated 
into our constitution ; but not so as to war- 
| rant an indefinite uncontrollable assumption of 


least of all in judicial 


power in any case, 
proceedings, where the form sod essence of 
(justice arc inseparable from each other/ Thero 
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hare "been several instances in which questions XI V. prorogation qf Parliament.*— A pro- 
relating to parliamentary privilege have come rogation is the continuance of parliament nom 
before the ordinary courts, in actions for libels one session to another; and is made by the 
contained in papers published by order of royal authority, either expressed by the lord 
parliament (now provided for by stati 3 and 4 I chancellor in the sovereign’s presence, or py writ 


Viet. c. 9), or for arrests made under the Speak- 
er’s warrant* &c. Questions of this nature are 
at present in an unsettled and unsatisfactory 
position. 

^Besides the {general privilege of parliament, 
we may here briefly notice the privileges claimed 
by the two houses, or by members of them, 
with respect to the conduct of their legislative 
proceedings. 

Two privileges peculiar to the House of Lords 
are : 1. That possessed by every peer of giving 
his vote by proxy (see axrt^ Rides of Business 
in the two Houses} ; 2. That which he possesses 
of entering on tne journals of the house his 
dissent from a vote of the house, together with 
his reasons for it, which is styled his protest. 
The first protest, with reasons annexed, is said 
by Lord Clarendon to have been made in 1641. 

Of the peculiar privileges of the House of 
Commons, the most important is that of ori- 
ginating all money bills ; and this, in principle, 
fi a very ancient part of the constitution. But 
it was not before 1690 that it was fully estab- 
lished that the lards could not alter, any more 
than originate, any rate or tax granted by 
the commons. This privilege is now under- 
stood under the following limitations : In bills 
of aid and supply, the lords can neither ori- 
ginate them nor make any alterations beyond 
verbal amendments. In bills which, impose 
pecuniary burdens as a collateral object — such, 
for example, as bills for turnpike roads and 
canals, or for the management of the poor — the 
lords may make amendments, but not such as 
affect the quantity, disposition, or collection of 
the rate. may be made by 

ffc- jLMfUS'Wtfich appear likely, in their conse- 
quences, to bring a charge on the people ; nor 
can they insert or alter any pecuniary penalties 
and foxf eitures'in a bill. 

By a resolution bearing date 1667, and now 
strictly adhered to, any proposition for taxing 
the subject must be first examined by a com- 
mittee of the whole house, and their opinion 
reported. The effect of this rule is, that sub- 
jects on which frequent speaking by the 
same member and other departures from regu- 
lar proceedings are desirable, are discussed in 
a meeting unfettered by some of the special 
rules of the house. 

When a bill of supply, has received the con- 
currence of the lords, it is returned to the 
commons, and by them presented to the throne. 

XIIL Adjournment . — An adjournment is a 
continuance of the session from one day to 
another. This is done by each house for itself 
either from day to day, or over a recess, as at 


under the great seal, or by commission. In the 
proclamation for prorogation, if it is intended 
that parliament, when next it meets, shall pro- 
ceed to the despatch of business, notice is given 
of that purpose ; and in cases of urgency the 
queen is empowered to call together parliament 
with fourteen days' notice only, even when it 
has been prorogued to a more distant day. 

XV. lkseolution of Parliament is effected 
either, 1. By the sovereign’s will, which is the 
exercise of one of his highest prerogatives: this 
iB usually done by proclamation after parliament 
has been prorogued. 2. By the demise of the 
crown; but by 7 & 8 Wm. III. the existing par- 
liament continues six months after that event ; 
assembles immediately, if under prorogation or 
adjournment ; and if there be no parliament at 
the time, the members of the last parliament are 
empowered to reassemble themselves. 3. By 
efflux of time; viz. at the end of every seventh 
year (if not sooner dissolved by the Septennial 
Act 1 Geo. L 8.2 c. 38). The seven years are 
counted from the day on which parliament was 
appointed to meet in the writ of summons. 
(See, as the most useful authority. May’s Law 
and Practice of Parliament ; see also Hatsell’s 
Precedents in Parliament.) 

The parliament of France, like those of 
England and Naples, was in its origin a con- 
vocation of the great vassals of the crown, who 
treated of judicial as well as political matters 
in their assemblies. St. Louis was the king 
who first introduced into this body counsellors 
of inferior rank, chiefly ecclesiastics, as legal 
assistants ; and the earnest registers of the pro- 
ceedings of the parliament* which afterwards 
became fixed at Fans* are of the date of 1264. 
The important step of rendering that court 
permanent, and fixing its seat in the capital 
city is generally attributed to Philip the Fair 
(1304): from that time the great barons 
gradually discontinued their attendance* and 
the lawyers occupied the higher places 
more important functions of &© court. The 
twelve peers of France, however, remained con- 
stant members of the parliament* after the other 
groat vassals had, by disuse, ceased to be con- 
sidered as members of it (although they, like- 
jnse, in process of time, ceased to take part in 
its judicial business). The parliament of Paris 
thenceforward remained the chief tribunal of 
the country until the revolution, with the ex- 
ception of the short period of its suppression 
by Louis XV. in 1771 ; but as. the great fiefs of 
the French monarchy were successively united 
to tho crown, the supreme feudal court of each 
was invested with tho title and attributes of 


Christmas ana Easter. It neither houircan la" 

the Speaker adjourn unless upon motion of Grenoble, Bordeaux, Dyon. Besancon. 1W.’ 
the house, exeept when there is no quorum Aix, Puu, Bonnes, Met*, Douay, Wy Tim 
present, or whan he is otherwise empowered most remarkable prerogative exereiswfby X 
to a^ourn the house. parliaments is one ofNrhieh the origin h£ 
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not been satisfactorily accounted for ; that of 
registering the edicts of the sovereign, and 
thereby giving them the force of law. M. 
Meyer ( Institutions Judiciaires, liv. iv. ch. ix.) 
supposes that it arose from the character of the 
parliament, as the court of the feudal lord of 
each province ; thus the edict of the king 
of France was referred to the parliament of 
Bordeaux, to examine whether it interfered 
with the special rights and duties of the same 
sovereign as duke of Guienne, &c. It appears, 
however, to have been the received doctrine, by 
the end of the fourteenth century, that this 
formality of registration was essential to the 
validity of an edict in every province. Hence 
the important part which the parliaments, and 
especially that of Paris, so often enacted in 
French history, in modifying the otherwise 
absolute power of the monarchs. [Bed of 
Justice.] It was usual for the parliament of 
Pans, and undoubtedly legal, although not 
customary, for the other parliaments, to convey 
remonstrances to the king on the subject of his 
edicts. But Louis XIV. ordained that these 
remonstrances should always be presented after 
they had testified their obedience by registering 
them. The parliaments had also a power of a 
legislative character, that of pronouncing arrets 
de recflrmnit , by which they gave authoritative 
decisions on legal questions, binding not only 
on present but in future 'ases. The counsellors 
of parliament were, by a law of Louis XI., 
immovable except in case of legal forfeiture ; 
but the place of counsellors aud presidents 
soon became purchasable, and afterwards trans- 
missiblc by hereditary descent. Hence, in 
part, the powerful esprit de corps which dis- 
t.npuiihed those bodie« As a high court of 
appeal, the parliament of Paris was divided 
into five chambers : one termed the great 
chamber, tliree des enquetrs, one des reqaetes. 
Besides these, the chancre de la toumclfe , in 
which criminal cases were tried, was a fluc- 
tuating court, in whicib members of all the 
regular chambers sat in turi 
Parlour (Fr. parlor, This word 

signitieh originally the ' little room in vhich 
nuns and ’mull** i nterviews to their visi- 
tors ; or in which the novices converse together 
at the hours of recreation. 

Parmenlanists. In Ecclesiastical History, 
a mime given to the DonatIsts, from Purme- 
nianiw, bishop of Carthage, one of their chief 
leaders, and an antagonist of Augustine. 

Parmentiera. A South American genus 
of Cresctntiacc&y bearing peculiar fleshy cylin- 
drical fruit, whence one of the species, P. cerei- 
fera, found in Panama, is sometimes called 
the Candle-tree. The fruits are often four 
feet long, and somewhat resemble yellow 
wax candles; they have a peculiar apple-like 
smell. The fruit of P. edute is eaten by the 
Mexicans. 

Parnassus. A mountain in Phocis, sacred 
to Apollo and the Muses. On its side stood the 
city of Delphi, near which flowed the Castalian 
spring. 
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Parodp (Gr. iraptpBla). A species of com- 
position in which the form and expression of 
grave or .serious writings are closely imitated 
m similar passages of a ridiculous character. 
Parody is a species of burlesque [Burlesque] ; 
but the imitation is more close and exact 
than iu ordinary burlesque composition. The 
Greek Batrachomyomachia, though a very 
ingenious specimen of the burlesque, is not, 
in the modern sense of the word, a parody. 
The French critics have attempted but hardly 
established a distinction between parody and 
travestie. 

Parol (Fr. parole). In Law, word of mouth. 
Thus, a parol agreement is contrasted with one 
in writing, parol with written evidence, &c. 
But the term is also used to include written as 
well as verbal agreements, and to distinguish 
both from specialties or deeds. [Agreement ; 
Evidence; Specialty.] 

Parole. In Military language, the promise 
on honour to reappear when called for, given 
by a prisoner allowed to go at large. Also the 
pass-word, daily given out by the commanding 
officer, in field or garrison. 

Paronomasia (Gr. froip irapd, and tvopa, 
a name). In Rhetoric, a figure by which the 
same word is used in different senses, or words 
similar in sound are set in opposition to each 
other ; so as to give a kind of antithetical force 
to the expression. . 

Paronychia (Gr. irapd, and the nail). 
A whitlow ; an abscess under or on the side of 
the nail. 

Paronychia. In Botany, the name of an 
inconspicuous genus of herbs, belonging to the 
Illeccbracc <£ . 

Paronymoas (Gr. irapd>np.os). In Gram- 
mar, words of similar derivation, or principal 
words with their derivation ; e.g. equus , eques f 
cquito ; man , manhood , mankind. 

Parophite. A kind of Agalmatolite. 

Parotid (Hand (Gr. irapurls , from oZs, the 
car). A large gland situated under the ear, 
between the zygomatic process of the temporal 
bone and tbo angle of the lower jaw. It 
secretes saliva, which is carried into the mouth 
by the Stenonian duct. 

Parotitis. Inflammation of the parotid 
gland. [Mumps.] 

Paroxysm (Gr. irapotvapis, from ol-Ct, 
sharp). In Medicine, the periodical exacerba- 
tion of a disease. 

Parr. This name is applied in most parts 
of England and Scotland to the young of the 
salmon ( Salmo salar , Linn.) up to near the end 
of their second year, when they lose their dark 
lateral bars by the raperaddition of a silvoiy 
pigment, and congregate together for their 
seaward Tuigration. From the circumstance 
of the r a iit being developed at this immature 
period ? a precocious condition by no means 
uncr jmmon in the cold-blooded tribes, the parr 
ha‘ j b oel i regarded by some ichthyologists as a 
distinct species, and was described as such by 
W illugbby and Ray, under the name of Salmo 
' stimulus [Salmon.] 
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Vaxrol (Port, aparelho). In Naval lan- 
guage,the collar of greased rope, or the trucks, 
by which a yard is confined to the mast while 
it slides up and down it. 

Hnriolde (Lat. parricidium, from pater, a 
father , and cssdo, I kill). Properly, the murder 
or murderer of a father. But the term, is also 
extended to the murder of any near relative, as 
a husband, wife, mother, &c. ; and by the juris- 
prudence of some countries even to that of dis- 
tinguished or sacred persons. The Athenians 
had no law against parricides, from an opinion 
that human atrocity could never reach to the 
guilt of parricide. This was also originally 
the case at Borne; but at a later period 
parricide was punished by the Roman law 
with greater severity than any other kind 
of homicide. The delinquent, after being 
scourged, was placed in a leathern sack, with a 
dog, a cock, a viper, and an ape, and so cast 
into the Tiber. The English law treats this 
crime as simple murder. 

Parrot. [Psrrnacus.] 

Parrot Coal. [Cannel Coal.] 

Paraee. The name given by English 
writers to the Persian refugees, driven from 
their country by the persecutions of the 
Mussulmans. They now inhabit various parts 
of India. Their principal emigration to Surat, 
and the neighbouring coast, is supposed to 
have taken mace aboqt the end of the eighth 
century. (Max Muller’s Lectures on the Science 
of Language, 102.) The sacred fire, the 
emblem of their religion [Guebbbs], called 
behrem, is believed by them to have been 
brought by the first emigrants from Persia, 
and, after many changes of place, is now pre- 
served at Odisari and Nausari, near Surat, and 
at Bombay. In this latter city, under the pro- 
tection or the British government, they have 
grown into a colony of considerable numbers 
and of great opulence. They have become 
particularly distinguished in the art of ship- 
building, and the dockyard of Bombay is 
now almost exclusively in their h.nds. Their 
character in variously estimated by different 
observers ; but all agree in attributing to them 
industry and economy, and attachment to their 
religion, and to those of the higher class strong 
sentiments of honour and honesty. Their 
number is said to equal 700,000; .and at 
Bombay, according to late calculations, at 
least 20,000. [Dualism; Htlism.] 

Parting. The art of resolving a sentence 
i nt o its gr ammati cal elements or parts. 

Panlap (Fr. penril, Or. mpoo&uw). A 
tsrihknown garden herb used for flavouring, 
the produce of PetroseUnxm sativum, an um- 
belliferous plant found in the &M?th of Europe. 
The wild form has plane much-diviu^ 
and is sometimes mistaken for the 
Parsley (JSthuea Cgnaphtm ), a poisonous wee< * 
of garden ground; but this cannot hap'P^JJ 
if the crispy-leaved varieties known as cur. la “ 
parsley are used. 

Parsnip (Lat. pastinnoa, Dutch pnstcnmk* - 
the latter half of the English name being the 
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| nip of Turnip, a tap root : Wedgwood). The 
name of one of our common esculent roots, 
furnished by Paetinaca eativa , an Umbellifer- 
ous plant, which, like the Carrot Cabbage, and 
many others, has been ameliorated bv cultivation 
and selection, until it has become changed from 
a useless weed into a most useful and nutritious * 
article of vegetable food. Parsnip roots have 
been in use from a very early" period, and at 
the present day are in great request during 
Lent as an accompaniment to salt fish. They 
have a somewhat peculiar aromatic flavour, but 
are generally relished. They are saccharine 
and nutritious. What is called Cow Parsnip, 
is the Heracleum ephondglium. 

Parson (Lat. persona ecclesiae). In Law, 
one that has full possession of all the rights of 
a parochial church. His title is derived from 
the Latin persona, because in his person the 
church itself which he occupies is represented ; 
and he is a corporation sole. A parson, or 
rector, has the freehold of the parsonage house, 
the glebe, the tithes, and other dues, during his 
life. Four requisites are necessary to consti- 
tute a parson : Holt Orders, Presentation, 
Institution, and Induction (which seel. 

Part (Lat. pars). In Music, a single line of 
the score or partition, being one of the various 
instruments or voices which constitute the 
element* of the composition. [Partition.] 

Part Owners. In* Law, part owners are 
distinguished from partners, as holding pro- 
perty (chiefly ships) in individual shares without 
liability for each other's debts or engagements. 

Parterre (Fr.). In Gardening, a system 
of beds of different shapes and sizes in which 
flowers are cultivated, with intervening spaces 
of gravel or turf for walking on. The form of 
the beds pity vary according to the taste of the 
designer; but thei> breadth should never he 
greater than will a'imit of the spectator who 
wishes to gather flowens, or the gardener who is 
to cultivate them, reaching the middle. Where 
the object is c^^v t«,- produce a display of 
flowers, the bp- •* should be of sunpte olft.peB, 
with fp- r an^i^ M these can rieve^ 

be completely covered ^ plants *-***''"'' 
the object is to diBplay. - curious figure, to 
be seen from a point considerably above the 
level of the parterre, the beds may bo formed 
of arabesque shapes, or like the figures used 
in embroidery and lace-work. Figures of 
this kind are generally planted with dwarf 
box, kept low by clipping, with only here and 
there a flowering plant, or a small shrub, 
placed in the broadest parts of . the beds , or 
scroll-work. Such parterres were in use during 
the time of the Komans, as appear® by. the 
description of Pliny’s garden by himself, in 
which the letters composing his name were 
of box, kept regularly clipped, a practice not 
uncommon in Rome and its neighbourhood at 
the present day. Embroidered parterres, how- 
ever, were brought to the highest degree of per- 
fection in the time of Louis XIV., when the 
arttljesque style of ornament was introduced into 
everything. The flowers and flowering shrubs in 



PARTHENOGENESIS 

culture in those days were comparatively' few ; 
and hence the leading features of the parterre 
were beds of turf, always an object of luxury, 
and requiring in the climate of France to be 
kept up at considerable expense of watering and 
scroll-work of box. This sort of parterre was 
imitated in England ; but smooth green turf not 
being here an object of luxury, beds of flowers 
became more frequently substituted in its 
stead ; and as the number of foreign flowers 
introduced increased, the number of turf beds 
and scroll-work diminished, till, at the present 
time, the latter is rarely to be met with. In 
this manner has gradually arisen the modern 
English flower garden, which consists of small 
beds, scattered over a surface of smooth turf, , 
so as to combine into groups, which are planted 
with flowers, or low flowering shrubs ; some- 
times in masses of only one kind in a bed, and 
at other times of several kinds mixed together. 

Parthenogenesis (Gr. irapeivos, a maiden ; 
ytyvo fwu, to be born). In Physiology, the pro- 
creation of offspring by a plant or animal 
independently of the immediate stimulus of the 
male principle. The impregnated seed of a 
plant produces a phyton of the proper species, 
usually in the form of a leaf, with a stem and 
root ; from this a succession of phytoru may be 
developed by gemmation, most of them having 
the form of leaves; but, in the higher spe- 
cies of plants, some may take the form of 
p*a&; others of stamens, developing the male , 
principle, or fe&m ; others of pistils, forming 
tbs female principle, or seed. By the union of 
these two principles the seed is impregnated, 
and may germinate ; but the senes of in- 
drndnals successively developed from the first 
individual from the seed are procreated by 
parthenogenesis. The different individuals 
being organically connected, according to a 
definite pattern lor each species, form a com- 
pound whole, which is commonly regarded as 
the individual tree or shrub. 

In the compound Polypes the first individual 
polype from the impregnated ovum deyelopes a 
succession of individuals, by gemmation, most 
of which may resemble the first-formed polype ; 
but others are modified so as to reproduce the 
male principle, or the ova : these generative 
polypes are also, sometimes, as in Ooryne and 
Campanvlaria , set free. For other instances 
of this alternating kind of generation, see 
Steenstrup On Alternate Generation, and 
Owen On Parthenogenesis. 

Parthenon (ntoflywSv). The magnificent 
temple of Athena [MnfauvA.] in the Acropolis 
of Athens, so called in honour of the virginity 
of that goddess (from ftapOiros, a virgin). It 
was a peripteral octostyle of the Rone order, 
with 17 columns on the Bides, each 6 feet 2 
inches in diameter at the base, and 34 feet in 
height, elevated on three steps. Its height, 
from the base of the pediments, was 65 mot, 
and the dimensions of tnc area 233 feet by 102. 
Tho eastern pediment was adorned with two 
groups of statues, ono of which represented tho 
birth of Athena, tho other her contest with 
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Poseidon ('Neptune) for the government of 
Athens. On th* metopes was sculptured the 
battle of the Centaurs with the Lapithas ; and 
the frieze contained a representation of the 
Panathenaic festivals. Ictinus, Callicrates, and 
Carpion were the architects 'of this temple; 
Phidias was the artist ; and its entire cost has 
been estimated at 1 ,500,000/. sterling. Of this 
building eight columns of the eastern front 
and several of the lateral colonnades are still 
standing. Of the frontispiece, which repre- 
sented the contest of Poseidon and Athena, 
nothing remains but the head of a sea-horse 
and the figures of two woman without -heads. 
The combat of the Centaurs and the Lapithae 
is in better pr eser v a tion ; but of the statues 
with which this temple was enriched, that of 
Hadrian alone remains. The Iferthenon, how- 
ever, dilapidated on it i% at£H retains an sir of 
inexpressible grandeur and sublimity; and it 
fo rma at once the highest pht and thw centre 
of the AcropoEn. 
inform the readier t 

placed in the 
* with some 
additions, the collection of the 'R V™* Mar- 
bles. [Exjsaat hCjununi] (BraSt, IJAervpoU 
JJAkimm ; IdhkraiJMa, J£ow2t9, p.36.) 

One of the 


sculpture of the Parthenon ia 
British Mueuan, whan it 4 


necessary to 
Portia* of the 



whose algebraical 
fraction. 


In Algebra, fractions 
ia equal to a given 


The resolution of a fraction 

where the numerator and denominator are ra- 
tional and integral functions which have no 
common divisor, into partial fractions, is a 
problem of great importance in the integral 
calculus. Let a, b , c, &c. ... be the unequal 
roots, real or imaginary, of F(x)— o, so that 

F(*)- (*-«)• (*-&)'(*-*>'. 

where «, 0, y denote respectively the numbers 
of times the roots a, b, o . . . are repeated. 
The above fraction may then be expressed in 
the form — 

f(f) . A«-i 

+ (*-<«)• + (*-o)— 1 
Ai B B*-i_ 

+ * • + ( x-a ) * (*-6? + (*- bf- 1 


B, 


+ tee. 


where $(r) i* a rational and integral function 
obtained bj actually dividing the numerator by 
the denominator, when the degree of the former 
is not less than that of the latter, and 

A., A # .i . • B*, B ^.,1 Ac. • . 
are constants. It con be readily shown that 
this decomposition is unique , so that tho values 
of the sovcr.il constant numerators may bo 
determined in any order and by tho most 
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suitable method. It will suffice, therefore, to 
indicate the most simple way of determining 
the values of the coefficients A, By multiply- 
ing the whole of the last equation by (x - a) 4 , 
it assumes the form 
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♦(*) “ *(*)(*-«)* + A. + A a .,(x-a) 
'• + A,(x— «)* _l + (*-«)*. 


r& 


where ♦(*) - (*-«)*. “> d g^) 

denotes the sum of the partial fractions aris- 
ing from the other roots b, c, See. . . ; now on 
differentiating this equation (a — 1) times suc- 
cessively, and putting x->a in the a results, we 
have at once, 


and Anally, 

A ^ 


. *"(«) 
•A.-«— &c - 


■*» 


u . 




H<i 

form k+iV- 
will be 
h-kV-l. 


roOt «f tfihe 


> say 

tfaotnps c auwapa nding paataal 


If tiw iwy nny 


i + w31 combine to give 

I ,*+!£ 

one of the form 

root a be repeated a times, it sand its 
will give rise to partial fractkms of the 
L.X+M, 

where i has the severs! values 1,2 ... «. The 
coefficients L|, M* may be determined either by 
the above method or by that of indeterminate 
coefficients. 

^Tartlolpanta (Lat. participare, to share). 
A semi-religious order or knighthood, founded 
by Pope Sixtus V., in 1586, in honour of Our 
Lady of Loretto. The members of this order 
were allowed to many. The order was soon 
extinguished; and the title of Knights of 
Loretto is now conferred on some civil ser- 
vants of the pope. 

Participle (Lat. participium). A part of 
speech which partakes of the properties both 
of a verb ana an adjective. It may be de- j 
scribed either as a verb without affirmation, I 
or as an adjective with the addition of the 
notion of time. [Grammar.] 

Particle (Lat. particula, little part). In 
Grammar, a general term to express the 
subordinate or secondary parts of speech — 
the adverb, the preposition, and the conjunc- 
tion. But it is more in accordance with 
grammatical precision to apply this term to 
those minor words to be met with in all 
languages which serve to give clearness and 
precision to a sentence. The term particle is 
also applied by grammarians to those words 
or enclitics (as they arc called, from Gr. iv, 
and u\(va>, I bend) which cannot be used 
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separately, but must form part of the pre- 
ceding word, as the Latin gue in virvmgue , and 
the English ward, in backward. 

Pabthjle. In Physics, this word denotes the 
minutest part into which a body can be mechani- 
cally divided. It is in general used synonym- 
ously with molecule, corpuscle, atom ; but some- 
times these terms are distinguished. 

Particular Tenant. In Law, the tenant 
of a prior estate in lands, tenements, or here- 
ditaments less than the fee simple, and upon 
or following which subsequent estates are 
limited, as in the common case of a settlement 
upon one for life followed by remainders to his 
issue in tail. 

Parttcularists. In Theology, those among 
the Reformed who have held the doctrine of 
particular salvation and reprobation. As a 
party name, it seems to date from the synod 
of Dort. That branch of the Baptists attached 
to high CaJvmistic opinions is still called the 
church -of the Particular Baptists. 

las State (Span, the mam 
marts). A celebrated ancient Spanish code of 
laws, drawn up in the reign of Alphonse X 
-of OaStile {about 1260), so en-Tlwfl from the 
number of Manwp al parts into which it is 
divided. This famous collection did not ac- 
quire the obligatory virtue of a code until 
1888, when it was sanctioned by Alphonso XL 

yirtlun (Fr. pertmsane, from Lot. per- 
tundo, I thrust through ). A weapon constating 
of a blade at the end of a long staffs much used 
by foot soldiers in the sixteenth century. 

lartttlM (Lat. partdtio, a distributing). 
In Architecture, the vertical assemblage of 
materials winch divides one apartment from 
another. The teem is usually, however, em- 
ployed to denote such divisions as are con- 
structed of vertical pieces of timber, called 
quarters. 

Partition. In Law, the division into sepa- 
rate parts of property held by two or more 
persons in undivided parts, as joint tenants, 
tenants in common, &c. This may be done by 
mutual agreement, or, in case of disagreement 
or where persons under disability are interested, 
by recourse to the Court of Chancery. 

Partition. In Music, the arrangement of 
the several parts of a composition on the same 
page or pages, ranged methodically above and 
under each other, so that they may be all und er 
the eye of the performer or conductor, and that 
thus the whole sense of the music may be seen 
at one glance. It is commonly called a score. 
When a score of a great composition, such as 
an oratorio, contains all the parts, vocal and 
instrumental, comprised therein, it is called 
a full score ; but frequently the vocal parts only 
are so printed, the instrumental parts being 
compressed into an accompaniment for the 
pianoforte, and this is then called & vocal or 
pianoforte score. 

Fartltftons of Vomben. The resolution 
of integers into parts subject to given condi- 
I tions. A simple problem in the partition of 
j numbers is the following : Iq how many ways 



PARTNERS PASCAL’S THEOREM 

can a given number n be resolved into parts ing partners or subject to the liabilities of fbk 
not exceeding m in number ; or into parts not person' Carrying on tne business* 
exceeding m in magnitude? According to Partridge. [Perdu.} 

Euler b lav of reciprocity the solutions of these Ptrtridvs Wood. The variegated wood 
questions are identical. The writers on the if certain South American and West Indian 
subject are very numerous, and the subject trees, one of which is supposed to be Andira 
itself, though exceedingly difficult in its higher inermis. 

branches, a very vide and important one, as Party (Fr. parti, divided). In Heraldry, a 
may be veil seen by a reference to Sylvester’s term used to signify the division of a shield by 
exceedingly suggestive Outlines of Lectures on a line running in the direction of either of 
the Partitions of Numbers, London 1859, these ordinaries, as in party per pale, fees, &c. 

Partners. On Shipboard, the frames of ‘ Party. In Politics, a body of men united 
woodwork round the masts, capstan, pumps, under different leaders, for promoting by their 
&c., to strengthen the deck and furnish a joint endeavours the national interest, upon 
firmer foundation. some particular principle in which they are all 

Partnership. A relation established be- agreed, 
tween two or more persons, by an agreement Party Wall. In Architecture, this term 
to combine property or labour in furtherance of is used to designate a wall built upon the joint 
a common undertaking, and for the acquisition land of two tenants, or intended to separate two 
of a common profit. A community of profit distinct tenements ; and m this respect it differs 
between the parties is the true criterion of a from an external wall, built entirely upon the 
partnership ; for one partner may stipulate to ground of the same landholder. The regala- 
be free from loss, and this stipulation would be tions established in London, with respect tq the 
effectual as between himself and his partners, thickness of party walls, have been the subject 
though he would be liable equally with them to of several statutes, beginning from the time of 
the world at large. A dormant partner, i. e. Charles II. 

one who in point of fact participates in the Parulls (Gr. irapov\(s f from rapd, and oJ/Aa, 
profits of a firm, but is not held out as a the gums). A gum-boil, 
member of it, will nevertheless be liable for its Parua (Lat.). A genus of Conirostral 
engagements, because he takes part of that fund Passerine birds allied to the crows, character- 
which is a security to creditors for payment ised by having the conical beak straight and 
of their debts. There is no particular form rather slender, with few hairs at its base; 
necessary to the constitution of a partnership, nostrils round, and covered by reflected bristly 
nor is it necessary that the contract should be feathers ; the hind toe is strong, and armed 
in writing. It may be dissolved at the will of with a long hooked claw. To this genus 
any partner if no period has been fixed for its belong the native birds commonly called tits 
duration ; and even if such a period has been or titmice, of which the tomtit ( Partis caruleus, 
fixed, it may be dissolved by mutual consent of Ray) is the best known species. The great tit 
the partners, or by the decree of a court of ( Parua major), the marsh tit (Parus paluatr is), 
equity in case of the hopeless state of the part- the cole tit (Parus ater), and the crested tit 
nership business or the confirmed insanity or (Parus cristatus ), have the bill longer and 
gross misconduct of one of the partners. So, more pointed ; the last-named species is raro 
also, in the absence of an express agreement to in this country. They are active little birds, 
the contrary, a partnership is dissolved by the continually flitting from spray to spray, and 
assignment by one partner of his share in suspending themselves in all kinds of attitudes, 
the business, or his bankruptcy or death, nr, in rending apart the seeds on which they feed, 
the case of females, by marriage. devouring insects, and not even sparing small 

A partnership is by any of the above matters birds, when they happen to find them sick and 
terminated as between the partners themselves ; are able to destroy them. They store up pro- 
but, to prevent a continuing liability to strangers, visions of grain, build their nests in the holes 
public notice of the dissolution is necessary, of trees, and produce more eggs than is usual 
One partner cannot sue another -atT law in re- among the Passerine birds, 
spect of the partnership account, unless a ba- Pascal's Theorem. In Conic Sections, 
lance has been struck; the remedy being in this theorem may bo thus enunciated. The 
equity, which affords a machinery better adapted intersections of the three pairs of opposite sides 
to the investigation of accounts. As regards the of any hexagon inscribed in a conic lie in a 
rights of third persons against the partnership, right line. Tho theorem follows at once from 
it is a general rude that it will be bound by tne the anhormonic properties of a coffin ; it may 
engagements of any one partner acting with also be proved, after establishing it in the case of 
reference to the joint business, either by his a circle, by the method of prqjeetiong. It also 
simple contracts on the purchase and sale of gives rise to important corollaries when two or 
goods, or by negotiable instruments circulated more of the corners of the hexagon are eon- 
on its behalf. By a recent statute (28 & 29 ceived to coincido. Tho right line in which the 
Viet. c. 86) persons are enabled to receive a three intersection points lie is called a Pascal 
share in the profits of a business as interest line. Six points on, a conic being joined in 
upon a loan or remuneration for services, and all possible ways give rise to sixty different 
in some similar cases, without thereby beeom- inscribed hexagons, to which correspond sixty 
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Pasmt tout. Stabler In Geqgonne’s A mo t et , 
Flacker In OreUe’c Journal, and Eirkman and 
Cayley in the Cam . and Dub. Math. Journal , 
have investigated the properties of theae lines : 
a r£snm6 or their investigations Trill be found 
in* Salmon's Oonto Sutton*. 

Pascal’s theorem is to be found in the 
discoverer's Essai sur lot Cosaques. He is said 
to have founded the whole theory of conic sec- 
tions upon it. The reciprocal theorem was 
discovered by Brianchon. 

fuobtl Cycle. The name given to the 
cycle which serves to ascertain when Easter 
occurs. It is formed by multiplying by each 
other the cycle of the sun, which consists of 
twenty-eight, and the cycle of the moon, which 
consists of nineteen, yean. [Passover.] 

Vssoltsl newer or Vasqne Flower. 
The Anemone Pulsatilla; so called from its 
flowering about Easter. 

Hsba. A title of honour, given in the 
origin of the Turkish empire to the ministers 
and chief assistants of the sultan, whether mi- 
litary or learned. (Von Hammer’s History of 
the Turkish Empire , vol. i. p. 137.) In process 
of* time the title was bestowed particularly on 
the governors of provinces, styled pashatiks . 
The distinction of rank between the two classes 
of pashas consists in the number of horse-tails 
which are carried before them as standards, the 
higher having three and the lower two. There 
were until recently twenty-five pashaliks, sub- 
divided into sangiacates, besides various inde- 
pendent jurisdictions scattered over the empire. 

Pailpapliy (Gr. was, all, and ypdtpu, I 
write). The imaginary universal language to 
be spoken and written by all nations, the inven- 
tion of which has exercised the ingenuity of 
so many learned men, has been denoted by this 
word. Leibnitz seems to have been one of the 
first who conceived this to be possible. Many 
writers in Germany (where the name was in- 
vented) have followed him in the endeavour to 
devise schemes for this fanciful object. In 
England, Bishop Wilkins, in the reign of 
Charles II., invented a scheme for a universal 
language, grammar, and character. (Max 
Miuler, Lectures on Language, 2nd senes, 
p. 47 &c.) 

Vasipbad. [Minotaur.] 

Pasquinade (Ital. pasquinata). A satiri- 
cal writing directed against one or more 
individuals. A mutilated ancient statue of a 
gladiator dug up at Rome about 300 years 
ago, which now lies near the Capitol, was 
popularly termed, by the Romans, ‘ rasquino,’ 
from the name, it is said, of a barber of 
eccentric and well-known character, opposite to 
whose' house it was originally set up. This 
statue, and another, called by the populace 
Marforio, in the same neighbourhood, were used 
for the purpose of bearing satirical placards, 
often reflecting on the court and church of 
Rome, which were affixed to them at night, not 
unfrequently in the form of a dialogue between 
the two statues. So annoying did Pasquin often 
become to the government, that on one occasion 
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a Serious design was entertained of throwing 
him into the river ; but the npnisters of the then 
reigning pontiff are said to have dissuaded him 
from it, representing that if this Were done, 
* the frogs in the Tiber would croak louder 
than ever Pasquin had spoken.’ He has, how- 
ever, lost his public spirit, and rarely or never 
ventures to attack the powers that be. But 
his statue is still the occasional receptacle 
of jocose comments on private matters. 
Matthews ( Diary of an Invalid) mentions an 
instance which occurred during his stay at 
Rome. A man of the name of Caesar (common 
among the townsfolk there) had married a girl 
of the name of Roma. Pasquin was placarded 
with * Cave, Caesar, ne tua Roma respublica fiat.’ 
The man replied by Marforio, * Caesar imperat.’ 
To which the retort was, ‘Ergo coronabitur.’ 
Hence Pasquinata and Pasquules became, in 
Italy, conventional words to signify writings of 
that description, and have been naturalised in 
Other languages. In French and German they 
have been used in the legal vocabulary in the 
sense of libel. 

Fa MB. In a Military sense, this word signi- 
fies a straight or narrow defile ; also, a written 
permission to a soldier to go on leave. 

Passage (Fr.). In Architecture, the part 
of a building allotted for giving access to the 
different apartments. 

Passage. In Music, a short portion of any 
composition. 

Passage, Birds of. [Migration.] 

Passant (Fr.). In Heraldry, a term used to 
describe a beast when represented in a walk- 
ing position. Passant guaidant, walking with 
the full face turned towards the spectator. 

Passepartout (Fr.). In Engraving, a 
plate or piece of wood, whose centre part is 
entirely cut out; round the interior edge of 
the outer part a border or ornamental design is 
engruved, and hence it serves as a frame to 
whatever may be placed in the centre. 

The term is also used for a master key to 
open several locks. 

Passerines (Lat. passer, a sparrow). The 
name given by Linnaeus and Cuvier to the 
typical order of birds, including those which 
neither manifest the violence of the birds of 
prey, nor have the fixed regimen of the terres- 
trial birds, but which feed on insects, fruit, or 
grain, according to the slenderness or strength 
of their beak ; some, with sharp and toothed 
mandibles, feeding on small birds. All the 
Passerines have short and slender legs, with 
three toes before and one behind; the two 
external toes being united by a very short 
membrane. They form the most extensive 
and varied order of birds, and are the least 
readily recognisable by distinctive characters 
common to the whole group. Their feet, being 
more especially adapted to the delicate labours 
of nidification, have neither the webbed struc- 
ture of those of the swimmers, nor the robust 
strength or destructive talons which character- 
ise the bird of rapine , nor the extended toes 
which enable the wader to walk safely over 
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marshy soda, and tread lightly on the floating 
leaves of, aquatie plants; but the toes ore 
slender, flexible, and moderately elongated 
with long, pointed, and slightly curved claws. 

The Passerines in general have the females 
smaller and less brilliant in thei* plumage than 
the males ; they always live in pairs, build in 
trees, and display the greatest art in the con- 
struction of their nests. The young are excluded 
in a blind and naked state, aim wholly de- 
pend for subsistence,, during a certain period, 
on parental care. The brain arrives m this 
order at its greatest proportional size; the 
organ of voice here attains its utmost com- 
plexity; and all the characteristics of the 
bird, as power of flight, melody of voice, and 
beauty of plumage, are enjoyed in the highest 
perfection by one or other of the groups of 
this extensive and varied order. 

The beak of the Passerines varies in form 
according to the nature of its food, which may 
be small or young birds, carrion, insects, fruit, 
seeds, vegetable juices, or of a mixed kind. 
The modifications of the rostrum have there- 
fore afforded convenient characters for the tribes 
or subdivisions of the order, which are termed, 
1. Dentibostbes ; 2. Conibostres ; 3. Tenui- 
rostrbs ; 4. Fissirostres. The order is also 
termed Xnsbssobes. 

Pasalflora (Lat. Flos passionis). The 
typical genus of Passifloracea, comprising nu- 
merous species, mostly of climbing habit, and 
many of them of great beauty. One of the most 
curious parts of their structure is the corona, a 
circle or coloured thread-like process surround- 
ing the stigma. Several of the species bear edible 
fruits, known under the names of Granadilla. 
Water Lemon, Sweet Calabash, &c. The orna- 
mental species are amongst the finest climbers 
for hothouse or greenhouse cultivation. 

Passlfloraceee (Passiflora, or Flos pas- 
sionis, one of the genera). A natural order of 
twining calycifloral plants belonging to the 
Violal alliance of Exogens. They bear very 
showy flowers, furnished with numerous rays 
of bnlliant colours between the corolla and the 
stamens. They chiefly inhabit the hotter parts 
of the world, and bear a fruit not unlike that 
of the gourd, to which natural order they are 
related. Independently of the beauty of their 
flowers, some yield fruits, eaten under the 
name of Granadilla and Water Lemon; and 
others have a hard black wood, not unlike 
ebony. 

Paaatag Votes. In Music, graces whereiu 
two notes are connected by smaller intervening 
notes. 

Passion (Lat. passio). The sufferings of 
Christ* which He is described as having endured 
between the Last Supper and the moment of 
His death. Passion-week is that in the course 
of which these sufferings took place ; namely, 
that immediately preceding Easter. It was va- 
riously called Hebdomada, luctuosa, tnofficiosa, 
pasnosa, indutgcntus , nigra, sancta, ultima. 

Passion Flower. The popular name for 
the plants of the genus Passifloba. 
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Passions. The name popularly given to 
the different emotions of the mind, as love^ 
anger, &e. Various ingenious speculations 
have been instituted to ascertain whether the 
precise situation of the impetus of the passions 
be in the spiritual or material part of man. 
Some philosophers, and among these Descartes, 
consider them wholly seated in the corporeal 
system. Malebranche regards them as those 
agitations of the soul which proceed from un- 
common influence and motion in the blood and 
animal spirits. * Though the passions,' says 
Burton, in his Anatomy of Melancholy , * dwell 
between the confines of sense and reason, yet 
they rather follow sense than reason, because 
they are drowned in corporeal organs of sense. 
They are commonly reduced into two incli- 
nations, irascible and concupiscible. The Tho- 
mists subdivide them into eleven, six in the 
coveting and five in the invading . Aristotle, 
reduceth all to pleasure and pain, Plato to love 
and hatred, Vives to good and bad. If good, 
it is present, and then we absolutely joy and 
love ; or to come, and then we desire and hope 
for it : if evil, we absolutely hate it ; if present, 
it is sorrow ; if to come, fear. . . . Ail other 
passions are subordinate unto these four, or 
six, as some will — love, joy, desire, hatred, 
sorrow, fear. The rest, as anger, envy, emu- 
lation, pride, jealougie, anxiety, miserie, shame, 
discontent, despair, ambition, avarice, &c. are 
reducible unto the first' (i. e. the irascible ). 
We may merely refer the reader to the works 
of Hume, Reid, Hartley, Locke, Lord Karnes, 
Bishop Butler, &c. (Maass’s Versuch Uber die 
Leidenschaften , 2 thle. Halle 1805.) 

Passions. In Painting and ' Sculpture, the 
representation of the violent emotions of the 
mind, produced by anger, fear, grief, &c. The 
expression of the passions is a language without 
which the painter can never hope for success : 
it is in this that he has the means of appealing 
to the sympathy of the spectator. The dose 
observation of nature under similar circum- 
stances is the only mode by which his aim can 
be accomplished. 

Passover or P&soha. A festival among 
the Jews, which derives its name from the 
incident of the angel passing over the houses 
of the Israelites, and sparing their first-born, 
when those of the Egyptians were put to death. 
The name of passover or paschal lamb was 
likewise given to the lamb slain in memoir of 
that deliverance. The festival lasted seven days 
beginning on the evening of the fourteenth of 
the month Nisan, and commenced with killing 
the lamb. The regulations appointed for this 
festival are detailed in Exod. xii. 

Passport. A warrant of protection and 
authority to travel, granted to persons moving 
from place to place by the competent officer. 
The word appears to be derived from the ma- 
ritime usage of some continental countries, of 
giving similar authorities from the admiral of 
a naval station to vessels leaving harbours within 
his j urisdiction. As passports are not required 
in our own country, the only species known to 
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British travellers is that of foreign passports, 
which, for an Englishman travelling on the con- 
tinent of Europe, are usually made out by the 
Foreign Office, or by agents appointed for that 
purpose at the outports, &c., on payment of a 
small fee. They are subject to visa or inspec- 
tion by the proper authorities at the place where 
the traveller disembarks, and also at other 
places which he may reach, according to the 
police regulations of each particular country, 
and on passing the frontiers of states. France 
has recently set the example of the abolition of 
passports, in the case or English travellers ; 
but in that as well as many other continental 
countries, home passports are necessary for the 
native traveller. According to the letter of the 
French law (since 1796), a Frenchman cannot 
pass the limits of the canton in which he is 
domiciled without a passport ; but in practice 
it is not required within the extent of the 
department. Legally speaking, the strict for- 
malities of an internal passport* in France, re- 
quire the direction of a journey to be specified, 
and its exact execution attested by the visas 
and signatures of the police authorities at every 
place mentioned in it; and these laws are, 
from their severity, so incapable of complete 
execution, that it is a common saying, that no 
man but a rogue is ever entirely en regie with 
respect to his passport, suspicious characters 
being usually the most particular in their 
attention to .formalities, for fear of detention. 
A Frenchman travelling without properly au- 
thenticated passport is liable to arrest and 
detention for a period not exceeding a month. 
Such, at least, are the legal formalities ; but 
of late years they have been considerably 
modified in practice in ordinary times. 

Paste (Fr. pAte). In Gem Sculpture, a 
species of glass, used for imitating gems. This 
art was known to the ancients, and after being 
lost, was restored, at the end of the fifteenth 
century, by a Milanese artist. [Glass ; Gnus, 
Artificial.] 

The term paste is also applied to the earthy 
mixture for pottery and porcelain: also to 
dough, and to the solution of Btarcb, or wheat 
flour, made by first mixing it with a proper 
proportion of cold water, and _ then adding 
boiling water under constant stirring so as to 
form an even solution. Alum is often added 
to paste, to strengthen it. 

Pastel (Lat. pastillus). In Fainting, a 
crayon formed with any colour and gum 
water, for painting on paper or parchment. 
The great defect of this mode of painting is its 
want of durability. Pastels must necessarily 
be protected by glass. The Picture Gallery at 
Dresden contains a remarkable collection of 
this class of drawings or paintings. [Crayon.] 

Pastern (Low Lat. pastonum, a shackle 
for horses white pasturing ; hence the joint on 
which the shackle was fastened : Wedgwood). 
The part of the horse's foot under the fetlock 
to the bed. 

Pasticcio (Ital.). In Painting, a picture 
painted by a master in a style dissimilar to 
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that in which he generally painted., and in 
imitation of some other master. David Teniers 
could, for instance, imitate, with surprising 
exactness, the- styles of many of the first 
masters of Italy and Flanders. The same 
may be affirmed of Luoa Giordano and several 
other painters. 

Pastil (Lat. paBtillus). In Pharmacy, a 
kind of lozenge. A compound of charcoal with 
odoriferous substances, which diffiiseB an agree- 
able perfume during its alow combustion. 

Posttnaca (Lat. a parsnip ). The botanical 
name of the Parsnip. 

P acton betters. The. A curious col- 
lection, published as original letters by va- 
I rious persons of rank and consequence, four 
volumes, in 1787 and 1789, by Mr., afterwards 
Sir John, Fenn, a Norfolk gentleman ; a fifth, 
in 1823, by bis literary executor, Mr. Seijeant 
Frere. They purport to be letters and other 
.documents, collected by, and for the most part 
| written to, members of the Paston family, in 
j Norfolk, during the period from Heniy VI. to 
Henry YIL inclusive ; and have been largely 
used by historical and antiquarian writers for 
the information which they convey respecting 
the language and manners of • the age. 

The authenticity of these letters has been 
disputed, on grounds stated by Mr. Merivale 
in the Fortnightly Review for Sept. 1, 1865: 
in particular, that the originals * had never 
been discovered; those of the first four vo- 
lumes, alleged to have been deposited in the 
library of George III., never having been found 
in that repository or elsewhere. But docu- 
ments stated to be the originals of the fifth 
volume (which had been equally unaccounted 
for) have since been presented by the son of 
its editor, Serjeant Frere, to the Antiquarian 
Society, where they are now open to inspection. 

Pastoral. [Eclogue ; Bucolic ; Idyll.] 

Pastoureaux (Old Fr. shepherds ). Insur- 
gent peasants who took up arms in France 
during the absence of King Louis IX. on 
his crusade. They were led by a Cister- 
cian monk, who took the name of * Jacob, 
Master of Hungary,' and seduced them to 
follow him in his fanatical extravagance. 
They committed various excesses, from the 
frontier of Flanders, on which they at first 
assembled, to Bourges, where their leader was 
killed in a tumult, and his horde dispersed. 
Seventy years afterwards a similar insurrec- 
tion of people calling themselves Pastoureaux 
broke out under, the same pretence of a 
crusade, and was distinguished by a grand 
massacre of the Jewa (Hallam, Middle Ages , 
ch. ix. part i.) 

Pasture (Lat. pastura, a feeding ground ). 
Land under grass and herbage, which is eaten 
on the spot by horses, cattle, Ac. HUl pas- 
ture is a term applied to hilly and mountainous 
lands, which are kept perpetually under their 
natural grasses and herbage, while artificial 
pastures are produced by sowing on lands 
which arc occasionally subjected to the plough. 
In all artificial pastures the principal grass is 
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rye mss, and the principal herbage plant 1 
the white clover. Perpetual pastures are stich j 
as are never subjected to . the plough, and 
never receive any other manure upm what is 
left on them by the pasturing animals ; but 
artificial pastures are occasionally mown, and 
sometimes receive a top-dressing of dung, or 
some mixture of dung and earth, lime, Ac. 

Patavinltj. A term in* use among critics 
to denote a provincial idiom in speech; so 
named after that of Livy the historian, from 
his being bom at Patavium {Padua), a provin- 
cial town of the Roman empire. Wherein the 
alleged defect of Livy's writings consists, has 
never been distinctly pointed out by any critic, 
ancient or modem. 

Patchouly.' A well-known perfume obtained 
from Pogostemon Patchouly , the Pacha-pat of the 
Hindus, a subshrubby labiate plant from Sylhet 
and Malacca. Patchouly is highly popular in 
India, where it is one of the commonest per- 
fumes found in the bazaars. 

Pate. In Fortification, a kind of platform 
encompassed with a parapet, and having no- 
thing to flank it. 

Patle or Patonoe (Fr.). In Heraldry, a 
sort of cross, small at. the centre and widening 
towards the ends, which are very broad. 

Patella (Lat. a small plate}. The small, 
flat, and somewhat heart-shapea bone, which is 
placed at the fore part of the knee joint, and 
commonly called the kncepan. 

Patellolde. The name of a family of 
Cyclobranchiate Gastropods, having the limpet 
( Patella ) as the type. 

Paten (Lat. patina). In Ecclesiastical 
usage, the stand or saucer on which the chalice 
rests. It was frequently highly ornamented 
by artists in the fifteenth and sixteenth cen- 
turies. In the administration of the Eucha- 
rist in England, the paten is the vessel on 
which the bread is placed. 

Patent (Lat. patere, to be open). In 
Political Economy, an act of the executive by 
which some sole privilege is conferred on an in- 
dividual, on a partnership, or on a company. The 
form of a patent is that of an advertisement to 
the general public, or to all men. Patents are 
granted by which political privileges are con- 
ferred, as those which constitute a peer; or 
executive, as those by which a bishop, a judge, 
or a minister is appointed, or by which a cor- 
poration is entitled to possess a legal exist- 
ence, and exercise special powers, _as the in- 
struments by which an academical college or 
a society is created ; or, lastly, by which the 
privilege of sole sale is vested in a corporation 
and its successors, or in an individual, his 
assignees, administrators, and executors, for 
(in general) a fixed and determinate period of I 
time. In the present article we shall busy 
ourselves chiefly with the last of these senses, 
the most significant and familiar. 

From very early times, the crown exercised, 
in a capricious and arbitrary way, that part 
of the prerogative which it was supposed to 
possess indefensibly ; the right, namely, ofcon- 
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ferring special privileges on persons tod ecus 
porations. We have already adverted, under 
the head Monopoly, to the leading facts in 
the history of these royal instruments. At 
present it is necessaiy to notice those forms 
of patent only which are conferred in the inte- 
rest of the public, or as part of the undoubted 
right or property of the patentee, or of both the 
public and the object of the grant. 

Under patents conferred in the interest of the 
public, we may rank the privileges bestowed on 
universities and other bodies empowered to 
issue certificates of proficiency to such persons 
as conform to a course of study, and generally 
submit to an examination in the subjects in 
which they are supposed to have attained a 
sufficient knowledge. It is dear, that, if it 
were at the discretion of any self-constituted 
body to grant a diploma in any branch of prac- 
tical science, the real significance of the dis- 
tinction would be rapidly lost, and that the 
public would really suffer by want of any 
means of discrimination. The office of such 
bodies is analogous to that of a mint: only 
those who are experienced can detect degrees 
of alloy in the precious metals, but anyone can 
With tolerable distinctness make an estimate 
of coined money. A certificate of proficiency 
is an aid towards the discrimination of compe- 
tency on the part of the person who offers a 
service, and is thereupon a great gain to the 
public. It is, however, quite another matter 
when the government goes beyond this rule of 
police over the grant of such certificates, and, 
however much it may be justified in the case 
of its own servants, enacts that a sole privilege 
of dealing with the general public should be 
accorded to the holders of such certificates. It 
is certain that in practice the public will not 
agree to any limitation on their discretion in 
the employment of persons certificated or not, 
and that in consequence the law will be made 
only to be evaded. Everyone's experience will 
|- inform him how futile are the legislative enact- 
ments which pretend to give the privilege of 
sole practice to such medical practitioners as 
are certificated by the several constituted 
medical boards. No sensible person, indeed, 
would employ the services of incompetent per- 
sons; but it may be doubted whether a formal 
examination secures the public from practical 
incompetence, and whether also the disposition 
to exercise private discretion in the choice of 
penons who may give medical advice is not 
exaggerated by the very privilege which is 
conferred on particular individuals. The right 
of action for malpractice appears to be a per- 
fectly sufficient safeguard against all possible 
evils of incompetent practice. The same rule 
applies to the profession of law, the privileges 
Accorded to legal practitioners bring on econo- 
mical principles odious, and in practice nugatory 
and unnecessary. 

Again, a patent may be granted in the first 
instance for the pecuniary benefit of its ob- 
ject, and its continuance may become a public 
convenience. Such a jgtent is the privilege 
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accorded to the universities ahd the three | 
aueen’s printers in the publication of the Bible, 
because, no suspicion or fraud being possible in 
these cases, and the patent extending only to 
the text of the authorised version, the reprint 
of exact copies is secured to the community, 
and the chief inconvenience of monopoly, namely 
a high price, is obviated by the plurality of the 
patentees and the competition of the publishers. 
In all likelihood, if the publication of t^he Bible 
had been left entirely to private enterprise, it 
would never have tieen supplied at so cheap a 
rate as at present ; it is equally probable that 
the text would have been far less trustworthy. 

The word patent, however, is commonly used 
to denote a privilege accorded to an inventor, 
for the sole use of some process by which 
an cbject in demand may be supplied to the 
public, or some product already familiar to the 
public maybe made more easily and efficiently. 
In the earliest times in which such patents 
were granted, the inventors were called pro- 
jectors, though the extravagant proposals made 
by such inventors led to the word being used 
in a contemptuous sense. The ground on 
which patents are granted is twofold. The 
interest of the public is supposed to be served , 
by the deferred right which they have in the 
process or invention (the privilege of sole sale 
being always limited to a term), and the fact 
that, m order to secure the right, a full and 
detailed publication must be given of the 
process ; while the interest of the inventors 
is served in the presumption that a patent is 
a stimulus to invention and improvement, 
and that there is a real right of property in 
priority of discovery. 

Opinion is largely divided as to the efficiency 
of the patent system in securing these mutual 
advantages. It is urged in opposition to the 
view taken of the benefit to the public, that 
there is far more hindrance put on industrial 
action by the provisions of patent rights than 
possible benefit in the future, and that vexa- 
tious and mischievous traps are set in the 
way of independent and bonA fide adaptation 
by the existence of an enormous number of 
obscure rights conferred on those who have 
appropriated part of the process, the beginning 
and end of which are matters already of public 
property; and, further, that the* vindication 
of patent rights involves a great amount of 
litigation, and, besides the expense implied in 
the apparatus of law, and the time .of juries, 
entails great charges on manufacturers, and as 
a consequence great loss to consumers. Again, 
it is alleged that instead of patent right being 
a stimulus to invention, it is in fact a stimulus 
to gambling ; that men are diverted from patient 
and steady industry into dreams of some dis- 
covery by which fortunes mny be speedily 
attained ; and that there is not and cannot be 
a more pitiable object than a professed inventor 
and patentee. It is stated, too, that so far 
from the interest of inventors being furthered, 
the pe rson really benefited is some capitalist, 
who makes a hard bargain for really useful 
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inventions, and appropriates all the profit— 
that the patent system is a powerful engine for 
protecting, under .the guise of justice to in- 
ventors, thq present and future .gains of mere 
traders, who contrive by these means to secure 
a monopoly of supply. And, further, it is 
alleged that there is no true property in inven- 
tion ; that simultaneous discovery is the rule, 
independent invention the rare exception; that, 
in fact, a patent is ordinarily assigned to the 
mere accident of priority, to the detriment of 
others who have as effectively found out the 
power or the process appropriated ; and that 
therefore, on the whole, the disadvantages of the 
system greatly exceed the benefits. It may be 
added, that these views are shared at once by 
many manufacturers and patentees, as well as 
by economists, and that almost all persons con- 
demn the present system, though they are not 
agreed as to the remedy. 

The case of copyright is very different. 
There cannot be a simultaneous production by 
two persons of the same book or work of art, 
and, therefore, that definite appropriation of a 
right which cannot be at once possessed by two 
or more persons in the same object, except by 
voluntaiy association, and which constitutes 
the fundamental characteristic of property, 
does belong to literary products. It has been 
doubted, however, whether literary property is 
in any way benefited by the protection of the 
law. 

The granting of patents is now regulated by 
the Patent Law Amendment Act 1852, under 
which an inventor may obtain protection for 
his invention for six months after filing a pro- 
visional specification describing it. He has 
thus time to consider whether he will take out 
a patent or not; if he does bo, he may ob- 
tain a patent for the term of fourteen years 
on payment of stamp duties to the amount 
of 25?., but the patent is made determinable 
at the expiration of three and seven years 
respectively unless further stamp duties of 60?. 
and 100?. are paid: this enables a patentee to 
abandon an unprofitable invention. * A pro- 
longation of the term granted by original 
letters patent may b obtained upon applica- 
tion to the Judicial Committee of the Privy 
Council, if it be shown that the expense and 
labour incurred in perfecting the invention 
has not been sufficiently remunerated. 

Letters patent must be panted for ‘new 
manufactures within this realm which others at 
the time of making such letters patent and 
grants shall not use/ i. e. use in pubic. 

I Letters patent now (contraiy to the former 
law) extend to the whole of the United Kingdom 
of Great Britain and Ireland, the Channel 
Islands, and the Isle of Man ; and in case the 
warrant for granting the patent shall so diroct, 
they may be made applicable to the colonies 
ana plantations abroad. Patents and the pri- 
vileges granted by them are freely assignable 
from one person to another, and the holder of 
thorn may also grant licenses to uso tlio inven- 
tion, which is usually done oil payment of a 
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royalty according to the amount manufactured 
of the patented article. 

Ever since the reign of Anne it has been a 
condition in patents, that the inventor should, 
by an znstromeht technically called a specifica- 
tion, particularly describe the nature of his 
invention ; on failure of which the patent be- 
comes void. An injunction may be obtained, 
or an action brought, for the infringement 
of a patent; but it is necessary to show the 
novelty and utility of the invention, and that 
it is of something capable of being turned 
immediately to account in commerce; no pa- 
tent will be good for a mere philosophical prin- 
ciple neither organised nor capable of being 
so. It is now held that a new process or 
method, as well as an article, may be the sub- 
ject of a patent. The number of patents now 
annually sealed is said to be about 2,000 ; of 
which not above 200 on the average continue 
beyond the first seven years. 

Patents are conferred in most communities, 
and international rules have been established 
between some countries for the mutual protec- 
tion of patentees. The government of Switzer- 
land, however, grants no patents, and that of 
the United'States has hitherto declined to re- 
cognise mutual concessions. This cannot, it 
would appear be due to any mere desire to 
appropriate discoveries from other countries, 
for, of course, in the absence of reciprocity, 
no protection is given to their own inventions, 
ana, as is well known, the scarcity of labour 
is a great stimulus to invention in the United 
States. [Trade Mark.] 

Patent Yellow. A pigment obtained by 
fusing a mixture of oxide and chloride of lead. 

Pater Patratus (Lat.). In Roman Anti- 
quities, the chief of the Fecials ; specially 
named for the performance of certain solemn 
acts, such as declarations of war. 

Patera (Lat. a cup). In Architecture, the 
representation of a cup, usually in bas-relief, 
and employed to decorate friezes, imposts, &c. 

Patera. In Roman Antiquities, a large 
open goblet or cup of gold, silver, marble, or 
earth, &c., used in offering libations to the 
gods. . 

Paterlnee. In Ecclesiastical Histoiy, a 
name given to the Western Manicheans 
(Milman's Latin Christianity , book ix. ch. 
viii.), and also to the monkish party, by the 
married clergy of Milan, in the controversy 
respecting clerical marriage. ( [lb . bk. vi. ch. iii.) 

Paternoster- The Latin expression for 
Our Father , signifying the Lord’s Prayer. 
[Rosary.] 

Pathetic (Gt. mdhrriris). In Painting 
and Sculpture, the expression of the softer or 
more sorrowful pasBions. Its tendency is 
to depress and compose the feelings of the 
spectator. 

Pathetic Verves. A pair of small nerves, 
supposed to influence, by certain movements of 
the eye-ball, the expression of the face. They 
rise from the valve of Vi eussens behind the 
bigeminal bodies, and supply the trochlear 
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muscle of the eye, whence they are called 
the trochlear nerves. They are reckoned as 
the fourth pair qf cerebral nerves in Anthropo- 
logy. 

Pathognomonic (Gr. vitfoyiw/tonirir, 

skilled in judging of affections or diseases ). 
Symptoms which are peculiar to particular 
diseases, and by which they are recognised, are 
termed pathognomonic symptoms. 

Pathology (Gr. »o#o kaydv, to treat of affec- 
tions or diseases). Literally, the doctrine of 
disease. As physiology teaches the nature of 
the functions of the body in a state of health, 
so pathology relates to the various derangements 
of these functions which constitute disease. Its 
objects, therefore, are to ascertain the various 
causes which interfere with the normal action 
of each organ of the body, and to determine 
the diagnostic and pathognomonic symptoms, 
which afford the means of discrimination be- 
tween diseases closely resembling one another. 
An important branch of pathology is that which 
treats of diseases of the fluids oi the body, and 
more especially of the disordered states of the 
blood and of the urine (humoral pathology). 
This science has made rapid strides during the 
last half century, owing chiefly to the advance 
of animal chemistry, and to the application of 
the microscope in the examination of diseased 
secretions and excretions. 

Pathos (Gr. suffering). This word is ap- 
lied in literary language to the effect pro- 
uced by any composition calculated to excite 
all, but chiefly the tender, emotions of the mind. 
In France, this term is generally used in a. 
somewhat disparaging sense, being applied to 
that species of composition which indulges in 
strained and unnatural declamation. 

Patina (Lat.). . In Numismatics, the fine 
rust with which coins become covered by lying 
in peculiar soils, and which, like varnish, is at 
once preservative and ornamental. It is, says 
Mr. Pinkerton, a natural varnish, not imitable 
by any effort of human art ; sometimes of deli- 
cate blue, like that of a turquoise ; sometimes 
of a bronze brown, equal to that observable in 
ancient statues of bronze ; sometimes of an ex- 
quisite green, verging on the azure hue, which 
last is the most beautiful of all. It is also 
found of a fine purple, of olive, and of a 
cream colour, or pale yellow. The Neapo- 
litan patina is of a light green; and, when 
free from excrescence or blemish, is very 
beautiful. Sometimes the purple patina 
gleams through an upper coat of another 
colour, with as fine effect as a variegated silk 
or gem. In a few instances a rust of a deeper 
green is found, and it is sometimes spotted 
with the red or bronze shade, which gives it 
the appearance ’of the East Indian stone called 
bloodstone. These rusts are all,* when the 
real product of time, as hard as the metal it- 
self, and preserve it much better than any 
artificial varnish could have done; concealing, 
at the same time, not the most minute particle 
of the impression of the coin. Gold admits 
no rust but iron-mould, when lying in a soil 
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impregnated with iron. Silver takes many 
kinds, but chiefly preen and red, which yield 
to vinegar ; for in this metal the rust is pre- 
judicial. 

The term patina is applied also to the coat of 
dirt and varnish which, through time, covers 
the surfaces of pictures. The patina or dirty 
varnish of an old picture often gives the 
work an adventitious harmony and effect 
which does not belong to it; and when this 
extraneous coating has been removed by the 
cleaner, the picture has lost these borrowed 
qualities, and is by the inexperienced supposed 
to have been injured. Hence, skilful cleaners, 
after cleaning and repairing a picture, cover it 
afterwards with an artificial patina or glazing, 
and restore the effect of dirt and age. 

Patois. A French word in general use in 
most European countries, signifying the dialect 
peculiar to the' lower classes. 

Patres Oonaorlptl. [Gonscbipt Fathers.] 
Patriarch (Gr. varptdpxns, from *ar-f}p, 
father , and &PX°*t I govern). A title given to 
the twelve sons of Jacob. (Acts vii. 8.), This 
title was also assumed in the early ages of the 
church by the bishops of the principal cities of 
the empire, as Rome, Constantinople, Antioch, 
&c. The name was adopted from the practice 
of the Jews, who, after the dispersion, sub- 
jected themselves to the spiritual superin- 
tendence of the patriarchs resident at Tiberias 
and Babylon. [Resch Glut ha..] The first 
mention of a Christian patriarch occurs about 
440. They were, for the most part, superior to 
archbishops or metropolitans, being set over 
several provinces. This, however, was not 
always the case. The, patriarchs of Ephesus 
and Caesarea, for instance, were subject to the 
bishop of Constantinople, and were only on a 
par with diocesan prelates. 

Patrloians (Lat. patres, fathers). The 
original body of Roman citizens, known us the 
populus. As constituting the whole body of 
the citizens, they held in their hands the 
government of the state: hence with the 
growth of the plebs, they assumed, from the 
strictly hereditary nature of all ancient citizen- 
ship, the character of an oligarchy, the sup- 
pression of which was the object aimed at in 
the long struggle of the plebeians against 
the patricians. The divisions into Ramnenses, 
Titienses,* and Luceres, are variously described 
by Livy. [Lucerbs.] The assembly of the pa- 
tricians received the name of Comitia Curiata, 
as the members there voted by curies, 

ratriok, BU, Order of. An Irish order of 
knighthood, instituted by George JI1. in 1783, 
composed of the sovereign, a prince of the blood 
royal, a grand master, and fifteen knights ; the 
lord-lieutenant of Ireland for the time being is 
grand master. 

tatrialts. A mineralogical synonym for 
Needle-ore. 

Patrlpasslans. [Sabeluans.] 
Patroclu*. [Phaethon ; Telemachus.] 
Patrole (Fr. patrouille). In Military lan- 
guage, ti small party of men, under the charge 
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of a subaltern or a non-commissioned officer, 
detached from the guard. In garrison towns, 
a patrole marches at certain hours in the even- 
ing and night through the streets, in order 
to repress disorder, and take into custody 
soldiers improperly conducting themselves. 
They are usually accompanied, in continental 
towns, by an officer of police. [Posts.] 

Patron (Lat. patronus, from pater, father). 
The relation of patron and client, in ancient 
Rome, has been explained under the head 
Client. After the extinction of republican sen- 
timents and usages, the term patron was still 
applied to advocates who defended causes for 
hire. But the right of patronage, analogous to 
that which had subsisted under the common- 
wealth, may be said to have existed only in tl:e 
relation between masters and freedmen, the 
latter of whom were placed under various 
obligations to their former owners. In the 
usage of the Roman Catholic church, a patron 
saint is the peculiar protector of each country, 
community, profession, &c., or of individuals. 
The prime minister of the pope is termed the 
cardinal-patron. (As to the Roman patrons, 
see Mint, dc VAcad . dUs Inscr. vol. xii.) 

Patronage. In Ecclesiastical Law, the 
right of presenting to a benefice. [Presenta- 
tion.] The remedy in case of disturbance of 
a patron, in his leg-al right in the church of 
England, is by action of quare impedit. In 
the church of Scotland, the right of presenta- 
tion to livings in lay patrons was recognised by 
the old practice of the church, with the exception 
of the period from 1690 to 1712, during which 
lay patronage was abolished, and the right 
of presentation lodged in the heritors (land 
owners) and members of the kirk session. 
In 1712, lay patronage was restored, but still 
under the control of the parishioners, whose 
call (as it was termed) was necessary to ratify 
the presentation. But the call gradually 
became a mere nominal ceremony ; and dis- 
regard to the expressed wisheB of the parish- 
ioners in one or two instances was the cause of 
the great secession from the Scottish kirk. 

S Burghers.] In 1834, by an act of Assembly 
Veto Act], the right of the parishioners was 
iilly revived ; it being expressly enacted that 
the disapproval of a majority should invalidate 
the presentation. This act of the General As- 
sembly, however, was found by the courts of 
law not to be efficient ; but, after the establish- 
ment of the Free Church, in 1843, an Act 
of Parliament (6 & 7 Viet. c. 61), commonly 
called Lord Aberdeen’s Act, was passed, which 
removed all doubts on the subject, and ac- 
knowledged, within certain reasonable limits, 
the right of the members of the church to have 
a voice in the nomination of their pastors. 

Patronymic (Gr. varpwwfjuKSs, from vor^p, 
and 6vofia t a name). A name which designate s 
a person in reference to some of his ancestors, 
either immediate or remote; as Pelides, i. e. 
Achilles, the son of Peleus; JEucidcs, i.«. 
Achilles, the grandson of JEaeus. Patronymics 
wore chiefly employed in poetry. 
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PaoUanliti. In Ecclesiastical History, a 
Sect professing the Sabellian doctrines of Panlus 
of Samosata, &» bishop of Antioch in the third 
century; from whom they derived their name. 
[Sabelliaxs.] 

Paullolans. A Christian sect whose his- 
tory is interwoven with that of the Greek 
church in the ninth and tenth centuries. They 
appear to have arisen in Armenia, and to have 
adopted their name from Paulus, one of their 
leaders, to avoid the imputation of a connection 
with the Manicheans, which was generally laid 
to their charge. Their opinions are to be 
collected only from the allegations of their 
enemies, who accused them of holding the 
doctrine of the two principles [Dualism], and 
denying that the Odd Testament proceeded 
from the Supreme God. In the East they 
underwent persecutions for two centuries: a 
remnant, however, survived in the country of 
their birth. A colony of Paulicians was trans- 
planted to Bulgaria and Thrace, whence, in the 
eleventh century, they spread themselves over 
the West, where they were known under the 
names of Cathari, Paterines, &c., and are 
■vulgarly connected with the Albigenses of 
the South of France. (Mosheim, voL ii. ; Faber 
On the Churches of the Waldcnses and Mbi- 
genses.) 

Paulite. A variety of Hypersthene, from 
the island of St Paul, on the coast of Labrador. 

Pa.nlltntm (after S. PaulH, Professor of 
Botany at Copenhagen). A genus of Sapindace*, 
some species of which are largely used as a 
stimulating beverage by the inhabitants of some 
parts of South America. From the seeds of the 
Guarana, P. sorbUis, the Indians on the Amazon 
prepare hard cakes called Pao de Guarana (i. e. 
sticks of Guarana), which form a considerable 
article of trade, and are carried into all parts of 
Brazil, where a cooling beverage is prepared 
from them. The ripe seeds are thoroughly 
dried, then pounded into a fine powder, made 
into dough with water, and formed into cylin- 
drical rolls, from five to eight inches long, 
which become excessively hard when dry. The 
beverage is prepared by grating about half a 
tablespoonful of one of the cakes into a glass of 
sugar-and-water. Its active principle is called 
guarantor, and is said to be identical in its 
composition with the theine of tea. 

P. Cupana also enters into the compost- 
t’on of a national diet-drink; its seeds are 
mingled with cassava-and-water, and allowed 
to pass into a state of fermentation bordering 
on the putrefactive, in which state it is the 
favourite drink of the Orinoco Indians. 

Paulownltu A Japanese tree resembling 
the Catalpa, the only species of which, P. impe- 
rialis, forms a genus of Scropkulariaccce. It 
grows into a moderate-sized tree with a spread- 
ing head, and has broadly ovate, cordate leaves, 
and panicles of large purplish-lilac flowers ; but 
as these flowers are borne so early as seldom to 
escape injury from frost, which also dumages 
the early growth of the shoots, it can hardly be 
considered as adapted for our climate. 
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Pauperism. In Political Economy, poor 
rates are the aid granted out of the rent 
of land, the incomes of occupiers of land and 
houses, and the provision of tithes and rent 
charges, for the maintenance of persons who 
are unable to work, or unable to find employ- 
ment ; and pauperisfh is the state in which 
labourers and others are placed who need and 
are legally entitled to such assistance. This 
assistance is almost peculiar to the economical 
state of the United Kingdom, and till very lately 
had even a more limited operation, for Scot- 
land was not included in the poor law system 
till after the disruption of the kirk in 1843, nor 
Ireland till after the outbreak of the famine in 
1846. The history of this remarkable charac- 
teristic of the English social system, and the eco- 
nomical effects of the impost upon labour and 
capital, deserve a brief and exact description. 

The writer, in the course of very long and co- 
pious enquiry into the economical history of the 
middle ages, has never but once met with any 
hint of a rate in aid, appraised and collected 
for the relief of the poor. Thi s solitary instance 
is in an account of the manor of Cambridge, 
then and now held by Merton College, and form- 
ing at that time a mesne lordship under the earl 
of Lancaster. In 1315, the year of the great 
famine, an agistment was laid on this manor, 
in common with other Cambridge parishes, for 
the relief of the distress which then prevailed. 
It is not easy to discover at this date what were 
the powers by which such an assessment was 
made obligatory. It is, however, singular that 
this sole example should have been discovered, 
and its occurrence is a strong piece of negative 
evidence against any formal system of parochial 
relief. It is well known that the first statute 
for the relief of the impotent poor was that of 
1 Edw. VL a.d. 1547, and that the first law 
which gave shape to the modem system of a 
rate in aid was 43 Eliz. a. n. 1601. 

The opinion expressed by the late Mr. 
MCulloch, to the effect that the absence of 
any system of parochial relief was due to the 
fact that the mass of the community were in a 
state of slavery, and that* by the conditions of 
slavery the master was bound to maintain .his 
labourers, is not only a false estimate of the 
state of society for three hundred years before 
the statute of Elizabeth, but gives no explana- 
tion why the gradual extinction of feudal ser- 
vitude did not bring about a regular system of 
poor relief, not only in France, Spain, and Ger- 
many, but in Scotland and Ireland. The fact 
is, the popular opinion as to the social con- 
dition or the greater part of the peasantry in 
England during the fourteenth and fifteenth 
centuries is a mass of misconceptions. No 
slavery in the ancient or modem sense of the 
word existed in England from the middle of 
the thirteenth century, the period at which 
domestic accounts commence ; the lord did not 
maintain his serf ; and the only relations which 
subsisted between the two were those of payment 
and service on the one hand, the serviee being 
menial , or rather agricultural, in compensation 
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Jbv gnats of land, and the right on the other closure of hah, and the depopulation of towns 
to heriots, where such customs prevailed, and and houses, in the interest of those who, having 
entry in case of failure of issue, or forfeiture on acquired or usurped rightsover land, abandoned 
the part of the tenant, consequent upon, feudal husbandry for sheep fanning, as much from de- 
transgressions. The serf or villein, it is true, flciency of capital as from motives of personal 
was bound to the soil, but so was the free tenant* interest. The statute of Elisabeth was followed 
the view of frankpledge and the obligation of sixty years later by that known as 14 Ch. II. 
registration in thetything or decenna, or manor, e. 12, the origin of thi law of parochial settle- 
being laid upon all tenants alike, free and ment, with all its iqji ittay selfishness, waste- 
villean. fulness, and hardship. For an account of the 

In fact, there were several cause* which operation of this ana similar laws, the reader 
would have sufficiently obviated the existence is referred to Mr. Goode's report on the law of 
or even the possibility of a general system of settlement and removal. {Pari. Paper, 1861, 
rating for the relief of the poor. In the first No. 676.) The modem system of poor law 
place, everyone possessed land, and sufficient relief came into operation in 1836; but the 
land to maintain in ordinary times, and accor- parochial Bystem and the law of settlement 
ding to the existing standard, the exigencies of were virtually abolished in 1866. 
each family. In the next place, there was no The economical consequences of a rate in 
wide difference between the middle classes and aid for the relief of the poor have been variously 
the poor, the course of life of the peasant and interpreted ; some hove held that the system 
of all except the few who occupied a con- is wholly mischievous, others that it is neces- 
siderable social position being really almost sary and politic. To all appearance, this diver- 
identical. The labourer sat at his master's sity of opinion is due to the fact that the dis- 
table, and generally dined from the same dish, putants hove discussed the matter from different 
In the next place, the area under the plough, points of view. It may be highly proper and 
though by no means so effectively cultivated as even just that no person should be suffered to 
now, was probably not much lessm extent ; and starve ; it may be that the moral and social evils 
as the population did not exceed the average which would result from any harsh treatment 
means of subsistence, the general equality of even of deserved poverty would be very great ; 
conditions implied general sufficiency of food, but this will not prove that the system of legal 
But more powerful even thm these causes were relief to the disabled or impoverished is capable 
the effects of the monastic system. We are of an economical defence. It would seem that 
Hot, indeed, aware of the number of the mo- the sanction of a poor law is rather to be 
nasteries in England, for the researches of sought in the moral and religious instincts of 
Dngdale have by no means exhausted the cata- man, than in any sense of strict economical 
logue ; we are still less informed as to the obligations. Of course this applies to its first 
number of monks they sheltered. Alt we do imposition ; its discontinuance after persons 
know that these monks were all bound by. vows have been habituated to the aid, and society 
of celibacy, that their ranks were recruited has, so to speak, made its calculations on its 
from the lower classes of society, that they permanence, would be a social wrong, 
were in many cases industrial communities, and It is well known that there is a portion of 
that all lived slenderly, and they must conse- profits destined to the employment of inferior 
qnently have been a powerful check to the ex- or common labour, and it would not be im- 
cessive growth of population. Added to this, possible to calculate this capital, if we could 
they were easy landlords, and notoriously cha- know what is the aggregate amount of wages 
ritable as far as their aid to poverty and dis- earned by those who come within the contm- 
tress could be afforded. Whatever may have gency of poor law relief. This amount of 
been the vices of the monastic system, and how- wages, by virtue of the competition of la- 
ever ripe their institutions were for suppression, tourers, and by the fact that labour is ha* 
there cannot be a moment's doubt that they bitually in excess of remunerative employment, 
served some very important economical ends, and is never more than can be extracted by the 
thirf- their sudden annihilation must have in- needs of those who must subsist at a certain 
faced; even if we had no evidence to that effect, rate in order to work at all, and to bring up their 
serious and distressing social consequences, families as inheritors, in the main, of the toil 
Bo far, there cannot be a doubt that the sup- which they have themselves undergone. In 
pneasion of the monasteries, and the alienation order that this sufficiency may be provided, 
of their lands to non-resident proprietors, who they must not only have enough for their own 
were bound by no tie, religious, moral, or social, maintenance and that of their children, but 
to their poorer neighbours, led to such miseiy they must have enough also to provide for that 
ss to suggest the necessity of a legal relief for part of their life in which, though still in 
the poor. being, they are not able to carry on their 

Tne commencement of the modern system of labour, or not to carry it on with the same 
poor law relief is to be found in the 43 Elis., efficiency as before. They must also be able 
which contained provisions for the erection of to provide against emergencies and casualties: 
workhouses and the supply of occupation for emergencies, for instance, such as the enforced 
tho^e who needed it. Before this Act passed, cessation of labour by want of employment; 
froqueui complaints had been made of the en- 1 and casualties, such as sickness or accident. 
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It is necessary that tnese various funds should 
be supplied, not only in order that labour my 
exist comfortably, out that it may exist at all, 
and be forthcoming for the cultivation of the 
soil, and for whatever other common purpose it 
may be demanded. Now it cannot be doubted 
that the poor law, by interposing to secure the 
labourer against the necessity of saving in order 
to meet these occurrences (some necessary and 
others fairly to be anticipated), takes away 
the obligation, and as population has always 
a tendency to increase np to the margin of 
subsistence, or, what is in effect the same thing, 
to the possibility pf industrial occupation, de- 
presses the rate of wages by just as much as 
would be otherwise needed to meet such emer- 
gencies. In all probability, too, as the ma- 
chinery by which this aid is given is compre- 
hensive, and the supervision over expenditure 
is strict, and the aid is as far as possible re- 
duced to a minimum, actual wages are lower 
when taken in connection with legal relief, than 
they would be in its absence. In fine, the 
system of poor law aid is virtually an insur- 
ance upon labour, effected in part at least, and 
with some economy, on the part of those who 
would suffer in increased wages and diminished 
profits if the machinery were not applied at 
all ; and so far from the agency of the poor law 
being a boon to the labourer, it really keeps 
down his wages to an average low amount, 
the difference being tbe amount expended in 
meeting the contingencies adverted to. 

That this is the effect of the poor law, is, we 
believe, demonstrable from the fact that the 
wages of labour, even of the commonest kinds, 
have greatly increased since the alteration of 
the poor law, and the abandonment of the 
allowance system. At present, while the law 
deals as generously as it ever did with the sick, 
the infirm, and the aged, certain minor points 
of discipline omitted, it is penal on the able- 
bodied labourer. And this appears to be just, 
if no hindrance is put in the way of the migra- 
tion of labour, because it will be seen that all 
aids provided by the law are so many deduc- 
tions from the fund which supplies wages to 
the class which may hereafter be applicants for 
parish relief! Nothing, however, but a selfish 
determination to get labour at low rates, and to 
throw the burden of maintaining it in sickness 
or old age upon others, could have justified 
the imposition and retention of the law of 
parochial settlement. This, limitation of the 
labourer to one site, rendered him as completely 
adfceriptus glebe as the mediaeval seif ever 
was, and made all possible aid to him when 
necessity overtook him, an inevitable piece 
of compensative justice. That the law of 
parochial settlement, and the penal application 
of the new poor law to able-bodied paupers 
should .coexist, was, at the tame of passing 
the new Act, felt to be a wrong, though the 
framers of the Act were unable to provide a 
remedy in the total abolition of the settlement 
principle, owing, it would appear, entirely to 
selfish interests. 


It may be doubted, indeed, whether the fact 
that provision is made by a poor rate for the 
maintenance of labour, does not induce apathy, 
immobility, and indifference to material im* 
pxovement among the classes of workmen 
who are affected by its influences. Reasoning 
from analogy, we shonld^think so ; and to judge 
from the improvement in the condition of the 
labouring elasses since the new system came 
into play, we should he confirmed in this 
inference. It is probable that the greater 
hardihood and enteiprUe of the Scotch and Irish 
peasantry, and their greater readiness to emi- 
grate, are due to the fact that they have not 
till lately been affected by the exceptional aids 
of poor law relief. At the same time, we must 
remember, that whatever may be the abstract 
criticism on the effects of a poor rate, the 
interpretation of social fafets and habits neces- 
sitates a lftrge modification of the conclusions 
arrived at. There are, we believe, excellent 
reasons against the establishment of a poor law 
ab initio ; but to overthrow a system which has 
been in existence for nearly three centuries, 
and by the force of which the relations of 
common labour and capital have been contigu- 
ously arranged, would be a great social wrong, 
if not a serious political risk. The reform of 
1834 was the maximum that could be effected 
in the principles of poor law relief: it was 
even harsh in some of its provisions; but the 
harshness was necessary, for had the an- 
cient system been continued, there seems little 
doubt that the rates in aid would hare finally 
equalled the rental . of lands let to agricultural 
purposes, as they did in some cases before the 
change took place. In short, it does not appear 
likely that the condition of the winking classes 
in England will ever improve so much as to 
make it possible that the poor rate may be 
dispensed with, unless some great revolution 
takes place in their habits, and some great 
facilities are given them far bettering their 
condition ; events which at present seem so 
remote, that, however expedient they may be 
abstractedly, it would be idle to pretend to 
speculate upon the effect of their occurrence. 

The contributions levied for the relief of the 
poor are the largest in quantity of .all the taxes 
which are collected for local purposes. It remains 
to say a few words on their incidence. It has 
been observed that a poor rate is a contribution 
to wages ; that in its absence the rate of wages 
most rise; and that, therefore, in so far a* the 
rate is paid by the employer of labour, it is 
a tax only, in appearance. It is, however, a real 
tax, when contributed by such a* do not employ 
the kind of labour which is ordinarily within 
the contingency of relief; and when the arrange- 
ments made for levying ths tax lay a larger 
share of the rate on some employers of labour, 
to the comparative relief of others. Both these 
results have occurred under the working of the 
poor law. All parties contribute to the relief 
of the, poor according to the rateable value of 
the premises which they occupy, whether they 
employ labour or not ; and the parochial Mysteln, 
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which originally formed the basis of the whole 
rate levied for the maintenance of the poor of 
each parish, or, by successive changes, of the 
greater part of it, made it possible that the 
sole owners of parishes should be able to throw 
most, and. in many cases the whole, of the relief 
required by such as laboured within the parish, 
upon some locality conterminous with it. The 
landowners of close parishes contrived to effect 
this result by destroying house accommodation 
on their estates, or, in case a larger number of 
labourers were employed than could be housed 
in the parish, by forbidding the erection of any 
new cottages. The poor, being cut off from 
house room in the parish where they worked, 
crowded into the open parishes, and, being 
exposed to the vicissitudes of weather in tra- 
velling to and from their work, being badly 
housed, and forced by mutual competition to pay 
a rent disproportionate to their wages, were 
rendered more liable to the attacks of disease, 
and more within the necessity of claiming 
parochial relief. When this relief was accorded! 
it was not paid by the parish in which the 
labourer worked, but by that in which he was 
housed, and thus the poor rate became a tax 
unjust in its incidence, capricious in its amount, 
ana increased hy a system which rendered the 
agricultural labourer's calling hazardous and 
unhealthy. These anomalies and wrongs, in so 
far as close and open parishes are concerned, 
were abolished by an Act of Parliament in 
1866, by which the amount of the rate was 
equalised over the whole union, instead of being, 
as before, determined by the special or adven- 
titious necessities of each parish. This reform 
ie not only a measure of justice, but, by taking 
away hindrances to the free circulation of la- 
bour, is an advantage of the highest value to 
the labourer himself. 

Table I. — The following is the amount which 
has been collected by rate, and applied to the 
relief of the poor, since the year 1748 : — 


Tears 

Boms 

expended on 
Poor 

Tears 

Bums 

expended on 
Poor 

Average 

1748-1760 

£ 

689,971 

1848 

£ 

6,180,764 

6,792,963 

1776, 1776 

1,630,800 

1849 

1783-1786 

2,004,239 

1860 

5,395,022 

1801 

4,017,871 

1861 

4,962,704 

1813 

6,656,100 

1862 

4,897,686 

1821 

6,959,249 

1863 

4,939,064 

1831 

6,798,888 

1864 

5,282,853 


6,626,418 

1866 

6,890,041 

1839 

4,406,907 

1856 

6,004,244 


4,676,965 

1867 

5,898,756 

1841 

4,760,929 

1858 

6,878,642 

1842 

4,911,498 

1869 

5,558,689 

1848 

6,208,027 

1860 

5,454,964 

1844 

4,970,093 

1861 

5,778,943 

1846 

6,089,703 

1862 

0.077, 922 

1846 

4,964,204 

1863 

6,527,036 

1847 

6,298,787 

1864 

6,423,381 
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Table IL — The following table contains three 
columns. 1. The amount of the population 
taken at the census in 1841, 1861, 1861, with 
the annual estimated rate of increase ; 2. The 
contribution, reckoned according to each mem- 
ber of the population, for the maintenance of 
the poor ; and, 3. The price of wheat per impe- 
rial quarter. In the year 1834, the facts of 
the last year of the old poor law are supplied. 
(Compiled from Parliamentary Papers.) 


Years 

ended 

at 

Lady- 

day 

Population 
estimated acoord- 
to the Ratios of 
Increase 

Rate per 
Head of 
Amount ex- 
pended in 
Relief to the 
Poor on the 
Estimated 
Population 

Average 
Price of 
Wheat per 
Imperial 
Quarter 

1834 

14,372,000 

i. 

8 

d. 

9i 

». 

61 

d. 

11 

1835 

14,664,000 

14,768/00 

7 

7 


44 

2 

1836 

6 



39 

5 

1837 

14,956,000 

6 

6 


62 

6 

1838 

15,155,000 

6 

6; 


55 

3 

1839 

15,357,000 

6 

8i 


69 

4 

1840 

15,562,000 

6 10, 


68 

6 

1841 

15,911,767 

6 

11 


65 

3 

1842 

16,981,000 

6 

l\ 


64 

0 

1843 

16,194,000 

6 

5; 

oj 


54 

4 

1844 

16,410,000 

6 


51 

5 

1846 

16.629.000 

16.851.000 

6 

ojj 


49 

2 

1846 

5 

io3 


63 

3 

1847 

17,076,000 

6 

2i 


69 

0 

1848 

17,304,000 

7 

1? 


64 

6 

1849 

17,634,000 

6 

h 


49 

1 

1850 

17,765,000 

6 

1 


42 

7 

1851 

17,927,609 

6 

6« 

i 

39 

11 

1852 

19,205,000 

5 

4i 

t 

39 

4 

1853 

18,402,000 

6 

4 

t 

42 

0 

1854 

18,817,000 

6 

8 


61 

7 

1855 

18,840,000 

6 

3 


70 

0 

1856 

19.043.000 

19.207.000 

6 

3j 


75 

4 

1867 
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tause (Gr. ire vats, a stopping). In Music, 
a character denoting silence in a part for a 
certain time, according to the sort of pause 
j marked. 

I tavan (lot. pavo, a peacock). A slow and 
stately dance formerly practised in England, 
but now confined to the Spaniards. It derived 
its name from the motion of the dancers* 
dresses, which was compared to that of the 
peacock’s tail. 

favemeat (Lat. pavimentum). In Architec- 
ture, a causeway or noor laid with Stone, brick, 

I or other material for greater convenience of 
j walking. [Roads.] 

Psrla (after Pierre Paw, Professor of 
I Botany at Leyden). A genus or subgenus of 
1 Sapindaceous deciduous trees, distinguished 




PAVISE 

from the Horse Chestnut (Msculus), to which 
they are closely related, and which they much 
resemble by their smooth not prickly capsules. 
They are chiefly North American, and are fre- 
quently met with in shrubberies and pleasure 
grounds, the trees being of moderate size, and 
of an ornamental character. 

ParlM (Fr. pavois). A large shield, used 
in the warfare of the middle ages to coyer 
assailants advancing to the walls of a fortress. 

Papo (Lat. a pea-fowl ). The name given 
by Linnaeus to the genus of Gallinaceous birds, 
oi which the splendid Indian peacock ( Pavo 
indicue, Linn.) is the type. They are charac- 
terised by a crest of peculiar form, and by the 
tail coverts of the male extending far beyond 
the quills, and being capable of erection into a 
broad and gorgeous disc. The shining lax and 
silky barbs of these feathers, and the eye-like 
spots which decorate* their extremities, are 
known to everyone. The Indian pea-fowl 
exist wild in the north of India, whence they 
were introduced into Europe by Alexander the 
Great. A distinct species of pea-fowl exists in 
the isle of Java. 

Pavo. In Astronomy, one of the southern 
constellations, added by Bayer. 

Pawl. A catch employed on Shipboard to 
restrain the capstan or windlass from flying 
round in a reverse direction during any pause 
in the winding. 

Pawn. [Chess.] 

Pawnbroker (Dutch pand, Ger. pfand, Fr. 
pan, a pledge; Mr. Wedgwood connects it with 
Lat. pannus, wearing apparel being probably 
the first things given in pledge). One who 
advances money at a certain rate of interest 
upon the security of goods deposited in his 
hands ; having power to Bell the goodB if the 
principal sum, and the interest thereon, be 
not paid within a specified time. The prac- 
tice of advancing money to the poor, either 
with or without interest, seems to have been 
occasionally adopted in ancient times ; but the 
first public establishments of this kind were 
founded in Italy, under the name of Monti di 
Pieta. [Mon^ db Plkte.] Pawnbrokers are 
Bubject td the stringent provisions of the Act 
39 & 40 Geo. III. c. 99 (amended by several 
Btatntes of the present reign), under which 
warrants for searching premises may be obtained 
by those who suspect that their goods have 
been illegally pawned. 

Pax (Lat. ). An allegorical divinity among 
the Romans, worshipped as the goddess of 
pence. She had a celebrated temple at Rome, 
which was built by Vespasian, and was con- 
sumed by fire in the reign of Commodus. 
This term is sometimes applied to a small 
image of Christ, because, in former times, the 
kiss which the people gave it before leaving 
church was called the Jciss of peace. But the 
common pax, or osculatorium, was a metallic 
plate with a crucifix engraved on it. It is 
now disused. (Ducange, Osculatorium ; Milner, 
Archaologia , vol. xx. p. 534.) 

Paymaster. In the Army, an officer ap- 
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pointed to each battalion of a regiment, or 
brigade *of artillery, dec. He issues money to 
the captains of companies, troops, and batteries 
for the payment of their men ; and examines 
and audits their monthly pay lists. He furnishes 
quarterly pay lists to the War Office, where his 
accounts are checked. A paymaster on joining 
has the relative rank of captain, and his pay 
and rank are improved by length of service. 

Paymaster. In the Royal Navy, a com- 
missioned officer employed in each ship to pay 
the crew, take charge of the provisions, and corn- 
duct the financial business generally. 

Paymaster of the Household. An 
officer in the lord steward's department. This 
office has superseded that of the ancient 
cofferers. It has a salary of 4501. per annum. 

Paymaster-General of the Forces. 
This office was formerly extremely lucrative, 
from the interest on the large sum of money 
which remained for or long time in the posses- 
sion of the paymaster. In 1782 it was deprived 
of these extraordinary emoluments, and a fixed 
salaxr substituted. The paymaster is consti- 
tuted by warrant under the sign manual ; he 
is, ex officio, a member of the privy council, 
sometimes of the cabinet. The office is now 
usually held conjointly with that of the Vice- 
President of the Board of Trade, at a salary of 
2,0001. a year. 

Peace, Justices oil [Justices.] 

Peaehwood. A dye-wood extensively used 
in calico printing. It is the produce of Cas- 
alpinia echinata. 

Peacock Copper-ore. The name given 
by Cornish miners to massive Copper Pyrites 
when it is covered with a pavonine or iridescent 
tarnish. The most beautiful specimens are 
found in Cornwall at East Crinnis, and other • 
mines in the neighbourhood of St. Austell. 

Peak (this word appears under various 
forms in many Aryan languages, the root 
denoting pointedness : hence the Greek wi Kp6s, 
sharp , *<vtcr), the fir, from its conical growth or 
from its spines ; Lat. picus, the woodpecker, and 
pugo or pungo, to pierce ; Span, pico ; Fr. pic ; 
Eng. pike , pick , &c.). The upper point of the 
gaff, to which a fore-and-aft sail is suspended ; 
and, occasionally, the upper posterior corner of 
such sail itself. The peak-halyards are for 
hoisting a flag to the peak. 

Pear OIL An alcoholic solution of acetate 
of amyl (amylo-acetic ether). It bas a flavour 
and odour resembling that of certain fragrant 
pears, and is sold by confectioners under the 
above name. 

Pearl. In Printing, the name of a kind of 
type four sizes smaller than that used in this 
work. [Type.] 

Pearl Mica. A minerulogical synonym for 
Margarite. 

Pearl Sinter. A variety of Opal found in 
cavities in volcanic Tufa. [Fioejte.] 

Pearl Spar. The name applied to rhom- 
bohcdal crystallisations -of •Dolomite or magne- 
sian carbonate of lime, when they have curved 
faces anu a pearly lustre. When the crystals are 
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not curved, and are coloured brown or of a 
reddish colour owing to the presence of from 5 
to 10 per cent, of oxide of iron or manganese, 
they are called Brown Spar . 

fsaris (Ital. perla, Old High Ger. herala, 
a form which suggests a possible affinity with 
Gr. fMiptAXos, beryl). Pearls are substances 
formed by certain bivalve Molluscs, consist- 
ing of concentric layers of a fine compact nacre, 
or- substance identical with that which lines 
the inside of the shell; they are sometimes 
found free and detached within the lobes 
of the mantle, but most commonly adherent to 
the nacreous coat of the shell, which on that 
account is termed mother of pearl. The 
species of bivalve which produces the most 
valuable pearls is the pearl oyster of Ceylon, 
Mdeagrina margaritifera, Lam. A pure pearl 
is generally spherical, and has a white,, or 
bluish, or yellowish-white colour, with a pecu- 
liar lustre and iridescence, and consists of al- 
ternating concentric layers of membrane and 
carbonate of lime. When steeped in dilute 
muriatic add, the carbonate is decomposed 
with effervescence, and films of membrane 
remain undissolved. 

Pearls were in the highest estimation in 
ancient Borne, and bore an enormous price. 
(Plin. Hist. Nat. lib. ix. c. xxxv.) Their price 
in modern times has very much declined, 
partly, no doubt, from changes of manners and 
fashions, but more, probably, from the admi- 
rable imitations of pearls that may be obtained 
at a very low price. When the pearls dwindle 
to the size of small shot, they are denominated 
seed pearls, and are of little value. They are 
mostly sent to China. One of the most re- 
markable pearls of which we have any authentic 
account was bought by Tavernier, at Catifa, in 
Arabia, a fishery famous in the days of Pliny, 
for the enormous sum of 10,000/.! It is pear- 
shaped, regular, and without blemish. The 
diameter is 63 inch at the largest part, and 
the length from two to three inches. It is in 
thepossession of the shah of Persia. 

The pearl oyster is fished in various parts 
of tike world, particularly on the west coast 
of Ceylon ; at Tuticoreen, in the province of 
Tinneivelly, on the coast of Coromandel; at the 
Bahrein Islands, in the gulf of Persia ; at the 
Sooloo Islands; off the coast of Algiers; off 
St. Margarita, or Pearl Islands, in the West 
Indies, and other places on the coast of Co- 
lumbia ; and in the bay of Panama, in the 
South Sea. Pearls have sometimes been found 
on the Scotch coast, and in various other places. 

rtash. Impure carbonate of potash. 
[Potash.] 

Pesrlftone. A variety of Obsidian of a 
pearly lustre, and of various tints of grev, 
yellow, browu, or red. When felspathic rocks 
have undergone perfect, fusion, those portions 
of the mass which have cooled the slowest, 
frequently contain rounded or spherical nodules 
of a dear grey colour, which nave been com- 
pared to Pearls, and have caused the name 
roarlstone to be given to the rock. The kcr- 
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ne)s or grains have received the name of Sphe- 
rulite, from their spherical shape. 

Pearlwlilto. The subnitrate of bismuth ; 
formerly used as a cosmetic under the above 
name. 

Peasant Proprietor. In Political Eco- 
nomy, a person who is himself the owner of 
the soil, and who cultivates it, by his own 
labour, for his own subsistence. This term' 
is employed, by Mr. Mill and others, to de- 
signate tne social and economical condition of 
the largest portion of agricultural labourers 
throughout Europe and the New World. Ow- 
ing to the system of subdivision, which has 
always prevailed in countries where the civil 
code has been the foundation of municipal law, 
land is held in small portions. This state of 
things is intensified in a cquntry like France, 
where the subdivision of a deceased person's 
estate, among all his ‘lineal descendants, is 
compulsory. It must take place, to a greater 
or less extent, where the habits or the needs of 
a community lead the mass of the people to 
agricultural pursuits. 

Great difference of opinion has been ex- 
pressed as to the effect of the subdivision 
of the soil. Some writers, as Mr. Mill, have 
strenuously advocated the system ; this author 
having even proposed, as a remedy for seve- 
ral acknowledged social inconveniences in this 
country, that future enclosures should be 
always effected on the principle that land so 
taken into cultivation should be guaranteed to 
permanent occupiers of a peasant character. 
Others, like the late Mr. McCulloch, appear to 
consider that the system prevailing in England, 
by which it is all but impossible for the peasant 
to become a proprietor, is faultless, and that 
the maximum of advantage is obtained by it. 

Peastone. [Pisolite.] 

Peat (a word of doubtful origin). One of 
the varieties of mineral fuel, the least altered 
from original vegetable structure. Peat and 
turf are accumulations of many kinds of ve- 
getable matter collected round the roots and 
stalks of plants, and all in some stage of de- 
composition. Near the surface this substance 
is light coloured and spongy, and the vegetable 
matter is little altered ; (Leper, it is brownj 
dense, and decomposed; at the bottom it is 
black, and nearly as dense as coal. 

As a fuel, peat contains both water and ash, 
and is thus in a double sense uneconomical. 
The water cannot be driven off by mere air- 
diying, for turf that is apparently dry still 
contains 25 per cent, of water. Well dried 
under cover, it retains about 10 per cent of 
water, but is then wanting in density. 

Turf yields a vast body of inflammable 
ingredients, and flames very readily ; but it is 
difficult though not impossible to obtain in- 
tense heat from it When artificially solidi- 
fied, it is very dense. 

By distillation tnrf yields several ingredients 
of considerable importance and value. The 
coke thus obtained generally contains rather 
an undue proportion of ash. 
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Peat smoke communicates a peculiar flavour 
to aH the articles with which it comes in con- 
tact ; and this flavour is considered a character- 
istic of spirits which have been distilled in 
vessels heated by this kind ad fuel, and also of 
malt, com, and fish Which have been dried by 
it. Peat abounds in every part of the world, 
but more especially in the cold moist climates 
of temperate regions. It covers many thousand 
acres in Ireland, in the Highlands and west- 
ern counties of the Lowlands of Scotland, and 
in the western counties of England ; but drain- 
age and cultivation are rapidly diminishing the 
extent of all these bogs. 

When peaty matter accumulates on the sides 
of declivities it is generally comparatively dry, 
and is then called MU peat ; but when peat ac- 
cumulates on hollow places, or on flat surfaces, 
it is generally thoroughly saturated with water, 
and is then called peat bog . In most eases 
the principal plant which forms the peaty 
matter is the Sphagnum pafoutro or Bog-moss* 
common on all moist peaty surfaces throughout 
Europe, and frequent in many parts of North 
America. This moss continues growing upwards 
from the points of the shoots, while decay is ad- 
vancing in a similar manner from their lower 
extremities, thus forming a thick close mass of 
vegetable matter, which rots below as it increases 
in height. The rotten part is frequently dug 
out and dried, to be used as fuel, or to be mixed 
with dung or lime and rotted into manure. 
The quantity of turf nse£ as fuel in various 
parts of Europe is much greater than is 
generally, imagined. 

When peaty matter accumulates on a surface 
which abounds in springs, the water sometimes 
ooses out beneath the peat, and between it and 
the natural soil, in such quantities as to raise 
up the layer of peat, and float it off to a dis- 
tance ; sometimes carrying everything before it, 
and ending by burying under it lands in a state 
of culture. About the middle of the eighteenth 
century, a remarkable irruption of this kind 
took place near Annan in Dumfriesshire ; and 
such eruptions are frequent in Ireland. The 
circumstances fayourable to the growth of peat 
are : a soil abounding in springs, a flat surface 
or hollow surrounded by hills, and a moist 
climate. Hence peat bogs are more abundant 
in Ireland, and in the western counties of 
Scotland, than in any other part of the British 
Empire. 

When An accumulation of peat has taken 
place in a level situation, or on a declivity not 
abounding in springs, the matter accumulated 
is comparatively dry, and is then called peat 
moss. One of the most remarkable peat mosses 
in Britain is the Flanders Moss, in Stirlingshire. 
It rests on a flat surface of excellent alluvial 
soil, of which it covers about 4,000 acres. Great 
part of this peat moss, being quite light, has 
been cut into Bmall pieces, and floated off by 
means of a stream of water to the sea ; thuB 
exposing the natural soil, and rendering it fit 
for culture. This operation was commenced at 
Blair Drummond, towards tlie end of the last 
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century, by the celebrated Lord Karnes, and it 
still continued' by his son, Mr. Drummond. 

> tat Ell When peat is in a state of 
decomposition* mm or agricultural crops may 
be grown, s m it, after it has received additions 
of earthy matter. Tha process of turning 
living peat into peat soil is greatly facilitated 
by draining, and by laying earth or lime on its 
surface, and afterwards mixing the earthy 
matter with' the peat by ploughing or digging. 
The soil is thus benefited by the pressure of 
the earthy compost as wall as by the ingre- 
dients wms& it adds. A crop of rape may 
then be taken after a. dressing of bone dust ; 
and this may be followed by potatoes. In this 
manner every kmd of peaty surface may be 
rendered available for agricultural purposes ; 
and accordingly, m Ireland, in Lancashire, and 
in Ayrshire, good craps of com, potatoes, and 
artificial grasses ore produced on the surface of 
peat loads, whack eomnstef s layer of peat from 
five to twenty feet in depth. The plants which 
thrive best on the surface of bewOf peat of 
this description are those which extend their 
roots immediately under the surface. Hence 
few trees will thrive in such soils, with the 
exception of the sprues fir, the silver fir, the 
birch, and two or three kinds of willow. 
Peat soil is extensively used in gardening, 
in the culture of sorb plants as are found 
growing on similar soO in a wild state, and 
also as an ingredient in the artificial composi- 
tion in which choice exotics are planted. 

Peat from mod , or woody peat, is a composi- 
tion of the branches, trunks, and roots of trees, 
with their leaves, and the shrubs and plants 
which have grown up among them, which hnve 
lain so long in water as to have decayed into 
a mass soft enough to be cut with a spade. 
The colour is a blackish brown, like that of 
mossy peat; and it may be used as manure, 
for fuel, and for the growth of plants. Peat 
of this description is found in some parts of 
Holland, and also in the Vale of Kennett, in 
Berkshire; but is most abundant in North 
America, where it forms the soil in which 
many of the plants and trees of that countiw 
thrive with the greatest vigour. Wherever it 
can be found, it is the most suitable of all 
kinds of peat for garden purposes. This kind 
of peat is frequently burnt both in Britain and 
Holland, for the sake of its ashes, which, from 
the alkali contained in them, are found an 
excellent manure. 

Sandy peat is mossy peat decayed to an 
earthy state, and naturally mixed with sand 
brought over it, from soil lying above its 
level, or by the overflowings of riven. It 
is used in gardening for the same purposes as 
peat, and is known as heath Boil. 

Peat-charcoal, which is formed by charring 
the dead layers of peat in proper furnaces, 
is employed as an absorbent of ammohiacfll 
an d other gases, and a deodoriser of putrescent 
animal ana vegetable matters, and in this state 
it is beneficial as a manure, both for agricul- 
tural and horticultural purposes. In the pure 
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states it u also a uadbfl ingredient in garden i<(Lat. cattle). The name given by 

comports, IjMBBM lie an order of Mammals 4 spona- 

fetti . Peatbog cot wot in email square ing with the Ruminantis of Cuvier, 
or tectangnlar payes, mJlibafldiar herttgeaed Mm (Let a comb). In Comparative 
as Aid. These pieces are cntvrjrtikli^xt spades Anatomy, the vascular membrane, in structure 
in the summer season soxread abroad to dry, resembling the choroid, plicated with parallel 
and afterwards carted £iame and port up m folds like the teeth of a comb, and extending, 
stacks, or heaps, wAririh are thatohicri to ex- in the eyes of birds, from the back of the 
dude the These marts are afterwards retina through the vitreous humour to, or near 

used as fuel, not only fer domestic purposes, to, the crystalline lens, where it mostly termi- 
but for burning lime, and lor heating kilns for nates in a point. This organ resembles a flat- 
drying corn, &e, To Militate the drying of toned conical bag, whence it is also termed 
peat, the water is soamdames pressed out of marsupium. 

the square pieces after they are cat, and thrown In Zoology, the name is applied to a genus 
out of the bog, by a compressing machine, of bivalve shells. They have a binge like that 
which also renders the material more compact of the oyster ; but have been removed on 
and durable in the fire. Beats are also same- account of their shell being inequivalve, semi- 
times charred by a emgrtherod c ombnst ion, so circular, always regularly marked with ribs, 
os to be rendered better adapted to serve aa a which radiate from the summit of each valve 
substitute for pit coal, coke, or charcoal, in to the circumference, and furnished with two 
smelting iron or other metals, in generating angular productions, called ears, which widen 
steam. See. Attempts have been made to the sides of the hinge. 

separate astringent matter from peat, aaad to The animal is chiefly remarkable for the 
use it in tanaiqg leather. little dark green shining globule which termi- 

fedblss {A-Sax. paint). A name men nates moat of the tentacles of the exterior row 
to roundish nodules and geodes, especially of of those at the circumference of the mantle, 
silidous minerals, such a* Bock-crystal, Agate, These specks are conjectured to be mdimental 
&c. ; but commonly and more correctly applied organs of vision, whence Poli was induced to oall 
to small fragments of rocks and minerals which the soft parts of the pecten argue. 
have become rounded and water-worn like the Poetise, Poetic Acid, Peetoee. V<ge- 
shingle forming the beach on a sea-shore, table jelly. A gelatinous principle has long 
Thus, pebbles may be composed of any rock or been recognised as one of the proximate corn- 
mineral ; as, for example, of sandstone, quartz, ponents of vegetables : it is derived, according to 
limestone, flint. Sec. When of considerable Fr^my, from the presence of pcctose (Gr. irqKrSs, 
size, they are called boulders or boulder-stones, coagulated ), a substance usually associated 
Pebbles of gold are known by the name of with the cellular tissue, and which is insoluble 
nuggets or pepitas. In a technical sense, the in water, alcohol, and ether, but which under 
term pebble, among opticians, generally means the influence of acids, aided by a gentle h&t, 
the transparent and colourless rock-crystal or becomes converted into a soluble gelatinous 
quarts (pure silica) which is used as a substitute substance, pcctine , represented by the formula 
for glass in spectacles : its extreme hardness C a4 , H 48 , 0 e4 . ... 

renders it more durable, and less* liable to Pectine is found ready formed m the juices 
become scratched. of ripe fruits, in consequence of the action of 

Peoari. An Artiodactyle quadruped allied their acids upon the original pcctose. It may 
to the hog ; but generically distinguished be obtained from the expressed juice of ripe 
by the absence of the outer toe of the hind pears or apples (after the lime which it con- 
foot, and the presence of a peculiar gland, tains has been precipitated by oxalic acid, and 
which exudes its secretion by an orifice situated the albumen by a strong solution of tannin), 
on the back ; whence Cuvier devised the name by means of alcohol, which throws it down in 
Dicotyles (two navels) for the genus. The gelatinous filaments. When pure, it is white, 
incisor and molar teeth resemble those of the neutral, not crystalli sable, soluble in water, 
hog, but the canines do not project from the but insoluble in alcohol and in ether: it is pre- 
mouth. The metacarpal and metatarsal bones cipitated by subacetate, but not by neutral 
of their two middle and largest toes are con- acetate of lead. When its aqueous solution is 
fluent, as in the Ruminants, with which their long boiled, it loses viscosity, and is changed 
stomach also, divided into three compartments 1 into parapectine. 

with caeca! appendages, presents a marked | Pectine and its modifications are changed 
analogy. Two species of pecari are known, I into pec tic acid by the action of weak alkaline 
both natives of South America; viz. the col- 1 solutions. Pectic acid is generally obtained 
lared pecari (Dicot t, Us torquatus) and the white- . by boiling the pulp of certain roots, of 
lipped pecari (Dicotyles labialus , Cuv.). I carrots for instance, with a very weak solu- 

feebblend or Pitchblende, An ore of , tion of an alkaline carbonate, and precipitating 
uranium. It is an impure oxide of that metaL , by chloride of calcium ; the precipitate, after 
Peck, A measure of capacity containing ' haring been well washed, is decomposed by 
two gallons, or the fourth part of a bushel, j dilute hydrochloric acid, which leaves the pectio 
The imperiul peck contains 554*55 cubic inches, acid in the form of a jelly, insoluble in cold 
[Mhasuuk.I water. 
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1 Vefis Earomterio*. — Pectose always ', a hole pierced in the right tentaculmu ; tbt 
associated with a substance which Fr4my calls rectum and the oviduct of the female sjb# 
pectose, haying * special action upon it; (as creep along the right side of the branchial 
diastase has upon starch), and which he reps*- cavity ; sad them is between' them and the 
sente aa the ferment of the gelatinous products branchiae & peculiar organ, composed of cells 
It is obtained by adding, to fresh' carrot juice, filled with a very viscous fluid, the use of 
alcohol, which throws it down in an insoluble which is to form a common envelope for the 
formrbut it retains its characteristic properties, enclosure of the eggs,, and which the animal 
It transforms pectine (at a temperature he- deposits with them* The form of that envelope 
tween 80° and 90°) into a Substance' insoluble is often very complicated and remarkable, 
in cold water ( pcctosic acid), and subsequently The tongue is armed with little hooks (Or 
into pectic acid, as above described. None curved spinules), and wean down the hardest 
of these pectic compounds exert any rotatory bodies by* stow and oft-repeated frictions, 
action on polarised light, . The g rand difference between these animals 

There are many Algse, Furi, and lichens, lies in the presence or absence of the canal 
which abound in a peculiar gelatinising priori- formed by the prolongation of the margin of 
pie. One of the most remarkable is the Gaidium the branchial cavity on the left side, and* 
cormum, from which an article is prepared which passes along a similar canal or sinus 
known commercially as Japan isinglass. It in. the shell, to enable the animal to breathe 
is insoluble in cold, but soluble in hot, water, without leaving its shell. There is also this 
and sets into a firm jelly on cooling, even dimanction between the genera, that some want 
when it forms only 1-1 20th part of the weight the operculum ; and the species vary in the 
of the water. One part of isinglaee (annual filaments, fringes, and other ornaments that 
gelatine) produces a similar jelly with, about deck the head, the foot, or the cloak. 

80 parts of water. Unlike animal jelly, it in WatsMa(dr; m peris, fired, as being bound 

not precipitated by tannic arid. It has been together, and AlSor, stone). A hydrated silicate 
proposed to substitute it for the varieties of of lime and soda, which occurs in white or 
animal gelatine, but it is destitute of nitro- greyish spheroidal masses composed of an ag- 
gen, having the formula C ti H 91 0 a4 . The gregation of acicular crystals, or of* delicate 
edible birds* nests, esteemed as a delicacy in fibres arranged in a radiated or stellar form. 
China, are constructed by m species of swallow, It is found in Scotland, on the shore near 
of the Plocaria Candida . Landelfoot, and at Knockdolian Hill in Ayr- 

Pectinate (Lat. pectinatus, from pecten, a shire, at the Ratho quarries near Edinburgh, 
comb). In Botany, a term applied to that and in Skye. 

form of marginal division in which the seg- Pectoral* or Pectoral Pine (Lat. pec- 
ments are numerous, narrow, and closely toralis, belonging to the breast). The anterior 
placed, so as to resemble the teeth of a comb, and lateral pair of fins, which represent, in 
PeotfkfclVrbnolilaten (Lat. phcften, and fishes, the fore legs or anterior members of 
branchia, gills). The name riven by Cuvier to other vertebrate animals, 
his sixth order of Gastropods. It u the most Peculation (Lat. peculator, a thief). A 
extensive division of that class, since it term of the Roman Law, rendered in that of 
includes almost all the spiral univalve shells, France by concussion. The embeodement by 
as well as several which are merely conical, a public officer of public money. Peculation, 
The order is thus characterised by Cuvier: in the Roman law, also comprehended offences 
1 The branchiae, composed of numerous leaflets relating to the coin. 

or fringes, ranged parallel like the teeth of a Peculiar. In Ecclesiastical Law, an ex- 
comb, are affixed in two or three lines (according empt jurisdiction, which is not under the or- 
to the genera) to the floor of the respiratory dinary Of the diocese, but has one of its own. 
cavity, which occupies the last whorl of the They are: royal, of which the king is ordinary ; 
shell, and which communicates outwards by peculiars of archbishops, bishops, deans, chap- 
a wide aperture between the margin of the ten, prebendaries, ana the like ; to which were 
cloak and the body. Two genera only — Cycle- formerly added peculiars of monasteries, the 
stoma and Hdictna^- have, instead of branehi®, jurisdiction over which, by 81 Hen. VIII. c. 
a vascular network clothing the ceiling of the 18, waa granted to the ordinary within whose 
cavity, in all respects the same as that of the diocese they were situated, or to such persons 
order; and they are the only ones which re- ss the ling should appoint. For some purposes 
mire the atmosphere, water being the medium connected with pluralities and non-residence, 
of respiration to all the rest.’ benefices exempt or peculiar are now made 

All the Pecfcinibrancbiates have two tent&cula subject to the jurisdiction of the archbishop or 
and two eyes, raised sometimes on pedicles ; a bishop w ithin whose diocese they are locally 
mouth in the form of a proboscis, more or Ifes* situated (lk 2 Viet, a 106). 
lengthened ; and separate sexes. The penis of f wHs s s (Lat). In the Roman Law, the 
the male, attached to the right side of the neck, property which a slave ought acquire indepen- 
cannot in general be drawn within the bod£* drat of t toe control of his master. This pro- 
test, is reflected into the branchial cavity ; it is pertywrafra^rnntlyperraitted to accumulate, so 
ranwtimaavery large. The Paludina alone has 1 rate suable the slave to purchase his freedom. 

tht organ and it comes out through The son being; on the principles of the Roman 

m * 
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tm, un^jmc&prted during the lifetime of hie 
father whatever p ro per t y he might acquire 
appertained in strictness to the latter; but, by 
degreee, certain aperies of property acquired by 
the child obtained the title and character of 
pecukum. Of theee, however, the only one which 
was absolutely the child's was that which the 
son acquired in military service (peculium cas- 
trense), or in public service of anyltind, which 
by a legal Actum was regarded as equivalent 
to military. 

VedaffOftie (Or. reufayttyls ; from mus, 
boy, and kyeryis, leader). Among the ancient 
Greeks, a slave charged with the personal care 
of a boy from the earliest age after infancy 
(from the milk, in the loose phrase of Plutarch ; 
from about the age of seven, as it is more 
accurately stated by JSscMnes) until he be- 
came a youth (futpixior), ie. until the seven- 
teenth or twentieth year. The pedagogue’s 
duty was to attend his charge on all occasions 
when he left his father’s house ; to the lecture 
rooms of masters, the theatre, && (Plato, 
Sumpoe.) He was also intrusted with the duty 
of instruc ting and disciplining the «hiUl in 
inferior brandies of education and ordinary 
manners. He was, consequently, of a very 
superior order of common slaves, and must be 
understood as excepted when Aristotle recom- 
mends that a child should be left to converse 
as little as possible with persons of the 
servile class. (Politic. viL 156.) The custom 
of intrusting children to slaves in this manner 
was common in other Grecian states; the 
Homans also employed a slave for similar pur- 
poses, with the title of cuetos or magiater. 

Pedal Clavier. On the organ, a row of 
keys intended to be played on with the feet, 
and which in large instruments actuate a sepa- 
rate organ, called the pedal organ. The in- 
vention of the pedals or foot-keys of the organ 
is attributed to a German named Bernhard, 
who lived in the fifteenth century. It was long, 
however, before their utility and importance 
were acknowledged by other nations ; and it is 
a singular fact, that though England was the | 
first to introduce the organ generally into the 
church, she was the last to adopt this inven- 
tion. Within the last twenty years the use of 
the foot-keys lias been much extended, and 
few organs are now built without them. 

Pstfal Curves and Surffcoes. The 
locus of the feet of perpendiculars let fall from 
a given point o, the pedal origin , upon all the 
tangents of a given (primitive) curve or upon 
all the tangent planes of a given surface, is 
called the pedal of that curve or surface. From 
this definition it follows at once that the inverse 
of a pedal is the reciprocal of the primitive. 
The pedal of a curve or surface S being de- 
noted by S„ the pedal of the latter is repre- 
sented by S 9 , and termed the second pedal of 
the primitive, and so on. . The curves or sur- 
faces thus obtained are said to form a series 
of positive pedals , in order to distinguish them 
from the series of negative pedals , obtained by 
reversing the above process. Thus the curve 
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or surface S_i, whose first positive pedal 
is the primitive itself, is called the first nega- 
tive* pedal of the latter, sad similarly the 
second negative pedal of 8, which is the 
first negative pedal of S.i, would be repre- 
sented by S. 9 , and so on. Just as S t is the 
! inverse of the reciprocal of fl, so S.i is the 
1 reciprocal of the inverse of S ; in other words, 
the processes of reciprocation and inversion., 
applied consecutively to the primitive lead 
to the first positive or first negative pedal, 
according as the one or the other operation is 
first performed. Although pedal curves were 
studied as early as 1720 by Madaurin, in his 
admirable Geomctria Organioa , they do not 
appear to have received any distinctive name 
in England until 1862, when Dr. Salmon, in 
his Analytical Geometry * of Three Dimensions , 
proposed to adopt the present English transla- 
tion of the French term courbee podaires. It 
was under the too general title of derived curves 
that the Hev. W. Roberts of Dublin, in the 
Philosophical Magazine 1848, and in Liouville's 
Journal 1845, first examined the properties of a 
complete series of pedal curves, and introduced 
the useful and natural distinctions of positive 
and negative pedals. In 1859 Mr. Roberts’ in- 
vestigations were extended to a complete series 
of pedal surfaces by Prof. Hirst, in the Annali 
di Matematici, t. ii., and in the Quartt rlv 
Journal of Mathematics , voL iii. 

The reciprocals of the several pedals 

®-«» S.i, S, S„ S n , 

of any complete series form another series of 
pedals 

S' 8 \, S', S'. lf S'- w 

whose terms are arranged in contrary order. 
In other words, the reciprocal of the n th positive 
pedal of S is the n u negative pedal of S', the re- 
ciprocal of S. This will be at once evident on 
observing that S, is the inverse of S', and con- 
sequently that the reciprocal of S, must be the 
first negative pedal of a. In the same way the 
inverse of the « th pedal is the (— ») u pedal of 
the inverse, and, we may add, the — («— l)* h 
pedal of the reciprocal. By means of these 
relations the equations of negative pedals can 
often be obtained from those of positive ones 
by very simple substitutions. 

With respect to the areas .and volumes of 
pedals, several very general relations have been 
established. Steiner has shown that if the 
primitive be a closed curve, but in other re- 
spects perfectly arbitrary, the origins of first 
positive pedals of the same area all lie in the 
circumference of a circle, whose centre is the 
origin of the pedal of least area. If the pri- 
mitive be not closed, then the pedal will also be 
unclosed ; but if we consider the area to be re- 
presented by that of the vector formed by the 
pedal and its extreme radii, it can be shown 
that the locus of the origins of pedals of con- 
stant area is a conic. (Crelle’s Journal/ vols. 
xxi. and 1.) Extending ‘Steiner’s results to 
surfaces, Mr. Hirst has shown that the locu .9 
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of Hid origins of font positive pedals of equal 
volume Is in general a surface of the third 
order, hut that for any closed primitive surface 
the origins of pedals of equal Volume lie on a 

S uadric surface («>g. ellipsoid) whose centre is 
be origin of the pedal of least volume. (Phil, 
Trans. 1863.) 

Hie pedals of the ellipsoid 

f+f+S-1 

a b o 

possess considerable interest, and have accord- 
ingly been most investigated. The first posi- 
tive central pedal is the well-known surface of 
elasticity of Fresnel [Elasticity, Surface of.] 
Its equation may be easily obtained from the 
foregoing relations. In fact, the reciprocal of 
the given ellipsoid has the equation 

aj* + by*+ci?mml t 

and the inverse of this, the first pedal of the 
primitive, is obtained by replacing x, y, r, by 

% jfj, where hence 

ox* + btf + es* m, (*• + + **)* 

is the equation required. The equation of the 
first negative pedal was first obtained by 
Cayley. ( Proc . of Royal Soc. 1858, and Anntui 
di Matematici 1859.) It is a surface of the tenth 
order, and may be defined as the envelope of 
planes drawn perpendicular to the central radii 
of an ellipsoid through their extremities. The 
inverse of this surface is, according to Hirst’s 
general relations, the second positive pedal of 
the reciprocal ellipsoid ; so that, putting 

g y e l l \ 

? ** 7 b 9 V 

for x, y, x, a t b , c, respectively in Cayley’s equa- 
tion, that of the second positive pedal of the 
primitive ellipsoid is at once obtained. With 
respect tq the volumes of the first positive 
pedals of the ellipsoid, that of the central pedal 
has been calculated by Tortolini (Crelle'stTbamo/ 
1844), and Mr. Hirst has shown that from this 
the volumes of all other first pedals may be 
obtained by simple differentiation. 

Pedal Harmonies; In Music, the same 
as Pedal Point. 

Pedal Petal or Organ Foist In Music, 
a passage in which a certain bass note, usually 
either the dominant or tonic, is held down for 
a long time, while the upper harmony changes 
repeatedly, and the various parts perform 
figured movements. It is so called because 
it is done on the organ by holding down one 
of the pedal keys. 

Pedals (Let. pedalis, belonging to a foot). 
In the pianoforte, harp, and organ, are also 
levers or stops to be worked with the feet, and 
intended to modify the tone, or to produce 
mechanical changes in the instrument in order 
to give certain effects desired by the player. 

Pedaliaeea (Pedalium, one of the genera). 
A natural order, of small extent, belonging 
to the perigynous Exogens of *the Bignuniul 
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alliance. They am characterised bv having a 
bony or capsular fruit, parietal placentae, an 
amygdaloid embryo, and a short radicle. They 
are herbaceous tropical plants. Sesamum, one 
of the genera, yields Oingifie oil; the fresh 
branches of Peaaltum mure x render water or 
milk mucilaginous, and the genus Martynia 
yields some handsome garden plants. 

Vedalmaselil. A Turkish officer, whose 
duty Consists in looking after the interests of 
the sultan in cases of legacies. The Ottoman 
treasury receives through this officer a tithe of 
all bequests made to heirs male. 

Pedate. In Botany, a palmate leaf, with 
the two lateral lobes themselves divided into 
smaller segments, the midribs of which do not 
run directly into the common central point ; as 
in the leaf of Dracunouluo vulgaris or ZZltfs- 
borus feetidus. 

Pedestal (Lat. pea, a foot). In Architec- 
ture, the substructure to a column or a wall. 
The component parts of a pedestal are three ; 
the base, the die, and the cornice. The whole 
height of a pedestal is from one quarter to one 
third of the height of the column, with its en- 
tablature. 

Pedicel (Lat. pes). In Botany, one of the 
ultimate ramifications of that part of the in- 
florescence called the peduncle. Hence the 
term pedicellate , applied to stalked flowers 
borne on a branched inflorescence. 

Pedicellate* (Lat. pes). The name of an 
order of Echinoderms, comprehending those 
which have the vesicular pedicellate organs, 
which are termed feet in this class, but which 
prqject from various parts of the surface of the 

Pedlmanes (Lat. pes, and manus, a hand). 
The name of a family of Marsupial animals, of 
which the opossum {Diddphys) is the type; 
they are distinguished by the opposable pro- 
perty of the hinder thumb or hallex, the fore 
feet being organise^ like those of ordinary 
Unguiculate quadrupeds. 

Pediment (Lat. pes). In Architecture, the 
low triangular mass representing the gable of a 
roof, over the front of a building, portico, door, 
window, &c. A pediment is frequently orna- 
mented with sculpture. The heights of pedi- 
ments are seldom more thfin two-ninths of their 
width. According to L'Eveill6, Considerations 
sur Us Frontons , 4to. Paris 1 824, the pediment is 
divided into three parts, the tympanum, the 
cornice, and the acroteria. The tympanum is 
the plane face, and is often ornamented with 
sculpture ; the cornice is, as its name implies, 
the moulded decoration accompanying the tym- 
panum ; and the acroteria are the small pedes- 
tals usually introduced at the feet and at the 
apex of the pediment, to receive statues or 
groups of sculpture. 

Pedipalps (Lat. pee, and palpo, I touch 
softly ). A name given to a tribe of pulmonary 
ArachnidanB, comprehending those which have 
the feelers in the form of pincers, or armed 
with a didactyle claw ; as the scorpions. 

Pedlar. [Hawkers.] 
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or fodometer (Oik veOs, the 
foot , and pfrpop, measure). An matnunent for 
the purpose of registering the number of paces 
taken by a man in travelling or walking, 
whence the distance is ascertained. It Is 
usually in the form of a watch, and receives its 
movement from the motion of the body, so that 
it advances one division at each step. The 
number of divisions may be noted by an index, 
or hand, in the same manner as the number of 
vibrations of a watch-balance. 

Peduncle (Lat. pcs, a foot). In Botany, 
that part of an inflorescence which proceeds 
immediately from the stem, and forms the 
support of a solitary single flower. Hence 
pedunculate, applied to stalked solitary flowers, 
as petiolate is to stalked leaves. A peduncle 
supporting several flowers at its apex is called 
a scape. 

Pedunculate*. The name of ap order of 
Cirripeds, comprehending those which have the 
body supported by a flexible tubular stem. 

Peep-o’-2>ay Soys. The well-known 
appellation of certain insurgents who appeared 
in Ireland in 1784. They obtained this name 
from visiting the houses of their antagonists, 
called defenders , at break of day in search of 
arms. 

Peer (from Lat. par, Fr. pair, equal). This 
word still- retains its original meaning in the 
language of the common law, as trial by jury is 
said to be by the peers, or equals, of the de- 
fendant. In this sense, the name remains as a 
relic of feudal institutions, according to which 
• very rank of society formed an association for 
the purpose of mutual defence and the decision of 
disputes ; as the tenants of a lord paramount or 
inferior, who met as equals (pares curise) in the 
court over which he presided. Hence, in the 
French monarchy, the highest vassals of the 
crown formed a rank apart, and were called pares 
or peers with reference to each other ; and the 
designation became a title of honour. The 
peers of France differed in number at different 

S eriods of the early French monarchy, as their 
omaius became united to the crown ; but ac- 
cording to heraldic theory, there were six tem- 
poral— the dukes of Burgundy, Aquitaine, and 
Normandy, and the counts of Flanders, Toulouse, 
and Champagne; and six spiritual — the arch- 
bishop of Rheims, and the bishops of Laon, 
Beauvais, Noyon, Ch&lons, and Langres. In 
later times new peerages were created, as the 
duchy of Brittany and counties of Artois and 
Aqjou. At last the title remained as a simple 
dignity ; and Louis XIV. increased the number 
of dukes and peers (dues et pairs) until at last 
they amounted to thirty-seven. They had no 
privileges except precedence and a seat in 
the parliaments. On the restoration of Louis 
XVIII. hereditary peerage was established in 
France on the model of that of England, bnt 
was abolished in 1831 ; and the chamber of 

{ leers for life was itself abolished in 1848, but 
las since been revived as the senate. For the 
history and privileges of the English peerage, 
ace Pabmamext. 
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fefsaits. A hydrated phosphate of alu- 
mina of an emerald-green or White ecdOui 
occurring in thin crusts or very small thombie 
prisms with the acute lateral edges truncated, at 
Stiigis and Frankenberg in Saxony. 

Pegnm am (Gr. yfryassr, the kerb ms). A 
small genus of Butacem, a species uf which, 

P. Harmala, common in the South of Europe, is 
a powerful-smelling plant, whose seeds aroused 
in Turkey as a vermifuge. 

Pegasus (Gr. mftyturot, said to have received 
this name from his apjfearing first near the 
fountains, *^*yeu, of ocean). £i Greek Mytho- 
logy, the horse which, with ChrySaor (the god 
of the golden sword), sprang from the head of 
Medusa, when she was slain by Perseus. This 
horse, by the aid of Athena, Belusrofhok 
caught near the fountain Peirene, and on it 
rode to encounter the* Chooera. According to 
one version of the myth, the horse, having 
thrown off his rider, rose to heaven and lived 
afterwards in the palace of Zens, carrying his 
thunder and lightning. His connection with 
the Muses is confined in the ancient tales to 
his calling forth by a blow of bis hoof the 
fountain Hippocbens (hence called by Persiu9 
fans cabaUinus) during the contest of -the nine 
Muses with the nine daughters of Pierus oh 
Mount Helicon. A similar origin was assigned 
to other wells near Corinth, Troezen, &c. 

Pegasus. This name denotes, in Astro- 
nomy, one of the forty-eight constellations of 
Ptolemy, situated in the northern hemisphere. 

Pegasus. In Zoology, a genus of Lopho- 
branchiate fishes with large pectoral fins, by 
means of which they are enabled to take short 
saltatoiy flights through the air. 

Pegmatite (Gr. anything fixed). A 

variety of granite frequent in veins in true 
granite. It is a granular mixture of quarts 
and felspar, passing into graphic* granite, and 
like the other varieties of porphyritic rock must 
be regarded rather as a local variety than as 
dne to any widely acting cause. It is a name 
given by the French geologists. 

Pegmatollte. A mineralogical synonym 
for Orthoclase. 

Peine Porte et Mure. In English Law, 
the Anglo-Norman name for the barbarous 
practice of pressing with weights of iron pri- 
soners who refused to plead when indicted. 
[Question.] 

Pelaglanlam. The religious system of 
Pelagius, a British monk of the fifth century. 
His tenets are thus stated by a modern writer: 
4 1. That the sins of our first parents are im- 
puted to themselves alone, arc not to their 
posterity ; that we derive no corruption from 
their fate ; that we inherit no depravity from 
our origin, but enter into the world as pflre 
and unspotted as Adam at his creation. It was 
a necessary inference from this doctrine that 
infant baptism is not a sign or seal of the re- 
mission of sins, but only a mark of admission 
into the kingdom of Christ. 2. That our owu 
powers are sufficient for our own justification; 
tliat as by our own free will we run iifto siu, 
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to by' the tame voluntary exercise of out farul- ing as in Africa ; in no African mind to such 
ties we are able to repent and reform, and, raise absorbing energy as in that of Augustine.’ 
ourselves to the highest degree of virtue and ( History qf Latin C’tristianity, book u. ch. ii.) 
piety; that we are infeed assisted by that Pelagosaurus (Gr. WAayor, the sea, and 
external grace of God which has taught us the oavpos, a lizard). A genus of large extinct 
truths of revelation, which opens to us our pro- amphicoelian crocodile, the remains of which 
spects, and enlightens our understanding, and characterise the upper Jurassic formations, 
animates our exertions after holiness ; that the Polar* onto Add. A liquid found in the 
internal or immediate operation of the Holy oil of Pelargonium roseum. In combination 
Spirit is not necessary either to awaken us to with oxide of ethyl it is frequently used as 
religious feeling, or to further us in our pro- the flavouring agent of whisky, 
gress towards holiness ; in short, that man, by Pelargonium (Gr. v*\apy6s, a stork). A 
the unassisted agency of his natural perfection, very extensive genus of plants, called Stork’s 
under the guidance of" his own free trill, is bill, occurring chiefly in South Africa, and 
enabled, to work out his own salvation.’ (Wad- belonging to the order Geraniaoeee. They 
dington's History of the Church.) Pelagius form, in fact, the Geraniums of our green- 
was condemned by Pope Innocent I. ; but his houses and summer flower gardens, though the 
sentence was annulled by his successor Zosi- true Geraniums are somewhat different. Few 
mus. The African bishops protested in the of our garden flowers are more j)opular than 
council of Carthage, a.d. 418, and appealed to these, which now appear in at least four prin- 
the emperor, who issued a rescript deciding on cipal subdivisions, known as Show Pelargo- 
the abstruse question of theology. ‘There mums, in which the two upper petals are 
can be no doubt/ says Dean Milman, * that usually clouded or veined, and dissimilar from 
the law was obtained by the influence of the the three lower ones ; Fancy Pelargoniums, 
African bishops with the emperor or his a smaller growing race, chiefly with lighter- 
ministers ; there is great likelihood, by the coloured flowers; French Pelargoniums, in which 
personal authority of Augustine with the Count appear brighter tints of colour, often Bhaded ; 
Valerius. This appeal to the civil magistrate and Scarlet Pelargoniums, as they are called, 
is but another instance that the ecclesiastical but which vary with colours of almost every 
power has no scruple in employing in its own shade, the flowers of which are nearly whole 
favour those arms of which it deprecates the coloured, and the stems and leaves more 
use, the employment of which it treats as impious succulent The latter, in their various sub 
usurpation when put forth against it. By this divisions, are much used for decorating sum 
law it became a crime against the state, to be mer flower gardens or parterres, 
visited with civil penalties, to assert that Pole’s Bair. A capillary form of Obsidian 
Adam was bom liable to death. The danger- from Hawaii. ( Descriptive Catalogue of the 
ous heresiarchs were condemned by name, and Rock Specimens in the Museum of Practical 
without hearing or trial, to banishment from Geology, 3rd edition.) 

Rome.’ Yielding submission to this rescript, Pelecanldee (Gr. Te\eiatv). The name of 

Zosimus anathematised the doctrine of Pe- a family of swimming birds, of which the pelican 

lagius in a circular letter addressed to all (Pelecanus) is the type. 

the bishops of Christendom. Eighteen bishops Peleus. [Paris ; Thhtis.] 

alone, of those who took this letter into con- Pelican. [Pelejantdjr.1 

sideration, refuted to condemn their fellow- Pelicaaite. A variety of Cimolite resulting 

Christians unheard, and appealed to a general from the decomposition of the felspar in the 

council. Amongst these the most eminent was granite of Kiew in Russia. 

Julianus, bishop of Eclana, in Campania, Peliom (Gr. ir«A ufs, livid). A smoke-bine 

the founder of what has been termed Semi- variety of Iolite from Bodenmais in Bavaria. 
Pelagianism. The opinions of Julianus were Pellagra. (Lat. pellis, the skin). A disease 

adopted by the monk Cassianus, who settled at of the skin somewhat resembling elephantiasis, 
Marseilles, and was followed by Yincentius, and occasionally producing great constitutional 
and Faustus bishop of Riez. derangement. It is endemic in certain dis- 

Of Pelagias, Dean Milman says, that he tricts of Italy, especially in the Milanese, 
'came too early for any calm consideration of Pellicle (Lat. pellicula, dim. of pellis). A 
his doctrines, or any attempt to reconcile the thin membrane. In Chemistry, the term is 
difficulties which he suggested, with the sacred applied to the fllm of salt or other substances 
writings. In his age the religious sentiment which forms upon the surface of solutions 
was at its height, and to the religious senti- during evaporation. 

ment that system was true which brought the PeUltory (Span, pelitre). The common 
soul most strongly and immediately under nnme for one of our wild plants, Paristaria 
divine agency. To substitute a law for that officinalis , also known as Femtory of the Wall, 
direct agency, to interpose in any way between Pellitory of Spain, The root of the 
the Spirit of God and the spirit of man, was Anacyclus Pyrtihrum. It has a pungent flavour, 
impiety, blasphemy, a degradation of God and and when chewed promotes the flow of saliva, 
of His sole sovereignty. This senti m tot was and is often useful in toothache, 
at its height in Western Christendom. In uoj PeUa, Clerk of tbe. An officer of the 
pert Rad it grown to a passion so overwhehn- Exchequer whose duty it wss to make entries 
Yol. II. 849 8 1 
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on parchment rolls (pellet). The office was 
abolished in 1834. 

Pelokonlte (Gr. v*\6t, ash-coloured , and 
k6vis, powder). A variety of Cupreous Man- 
ganese, found, associated with Chrysocolla, in 

P slops. [Tantalus.] 

Pelorla (Gr. ir 4\vp, a monster). A term 
applied to those flowers which change from 
their usual normal irregular form, to one 
which is abnormal in developement as regards 
the particular family to which they belong. In- 
stances occur in the Snapdragon and the Toad- 
flax, which being normally irregular, sport to a 
regular form. The erect-flowered Gloxinias 
of modern times, which have changed from the 
typical deflexed-flowered G. speciosa, are like- 
wise instances of Peloria. 

Peloslne (Gr. ir*\6s, dusky). A bitter ex- 
tractive matter obtained from the root of the 
Pareira brava, Oissampelos pareira. 

Pelottes de ITelge. The French name 
for the Gueldres Bose, or Snowball-tree, a 
sterile-flowered variety of Viburnum opulus, 
in which the white flowers are collected into 
large round clusters like snowballs. 

Felta (Lat.. a shield). In Botany, a term 
used in describing lichens to denote a flat 
shield without any elevated rim, aB in the 
genus Peltidea. 

Peltasta (Gr. ireKraorhs). Light-armed 
infantry were so named among the Greeks, 
from carrying the weAnj, pdta, or target. 

Peltate (Lat. peltatus, from pelta, a shield). 
In Botany, a leaf or any other organ which is 
fixed to the stalk by the centre or by some 
point distinctly within the margin, as in the 
Tropwolum. 

Peltopboram (Gr. w«A roflpot, shield-bear- 
ing). The name of a genus of Csesalpineous 
Leguminnsce which yields Brazilletto wood. 
This, which is an orange-coloured dye wood 
imported from Jamaica and San Domingo, is 
provided by a tree now called Peltophorum 
Linnai , but formerly Ctssalpinia brasiliensis. 
From 200 to 400 tons of this wood are annually 
imported. 

Peltry (Lat. pellis, a skin). The name 
given to the skins of different kinds of wild 
animals found in high northern latitudes, 
particularly in America; such as the beaver, 
sable, wolf, bear, &c. When the skins of 
such animals have received no preparation, 
they are termed peltry ; but when the inner 
aide has been tanned bv an aluminous process, 
they are denominated furs. 

Pehrlf (Lat.). The inferior part of the 
abdomen, the bony circumference of which is 
formed by the two ossa innominata, each com- 
posed of an ilium, an ischium, and pubis, the 
sacrum , and the os coccygis. It contains tho 
rectum, the urinary bladder, and internal 
organs of generation. 

Pom ml can. A kind of potted moat used 
by Captain Parry in bis polar expedition . It is 
prepared by drying thin slices of tho lean of 
meat over wood fires, then pounding it, and, 
fib!) 
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lastly, mixing it with about an equal weight of 
its own fat. 

Pemphigus (Gr. a pustule). A* 

fever attended by almond-shaped vesicular 
eruptions. 

PensBaoeea (Penaea, one of the genera). 
A small natural order of Monochlamydeous 
plants, referred by Undley to the Rhamnal 
alliance. They are shrubs found at the Cape 
of Good Hope, and are chiefly remarkable 
for their apetalous flowers, their four-celled 
ovary, and their minute or rudimentary 
cotyledons. The gum-resin called Sarcocol is 
said to be produced by some of the plants 
of this order, especially by one called Pencsa 
sarcocolla, now sometimes separated under 
the latter name ; but this statement requires 
confirmation. 

Penal Servitude. In the Law of England, 
a species of punishment of which the legal 
existence dates from 1863, when, by the Act 
16 & 17 Viet. c. 99, it was substituted in 
various cases for transportation. Penal servi- 
tude for four years was reckoned equivalent to 
transportation for seven ; and so on in similar 
proportion. The punishment was defined as 
consisting of imprisonment with hard labour 
either in the United Kingdom or in any part 
of the dominions beyond seas (practically, that 
is, the public works at Bermuda and Gibraltar). 
In 1867, by the Act 20 and 21 Viet. c. 3, 
the sentence of transportation was abolished : 
terms of penal servitude of the same length 
being substituted for terms of transportation 
in the cases to which the latter was still appli- 
cable. But it was provided that the sentence 
of penal servitude may be carried into effect 
(in these cases) out of the kingdom. 

Penalty (Lat. poena, punishment). Penal- 
ties are of three kinds, says Lord Coke ; pmma 
pecuniaria , poena corporalis, and poena exilii. 
Where anything is prohibited by statute under 
a pecuniary penalty, if the penalty, or part 
of it, be not appointed by the statute to the 
informer, it goes to the crown. Penal statutes 
are to be construed strictly. [Statute.] 

Penance. [Penitence.] 

Penang lawyers. The na^ie under which 
are imported the stems of IAcuala acutifida, a 
kind of palm found in the island of Pulo 
Penang.— They are converted into walking- 
sticks. 

Penates (Lat.). The household gods of the 
ancient Italians, who presided over families, 
and were worshipped in the interior of each 
dwelling. The term is connected with penus , 
a store of food; they were worshipped in 
the penetralia. Penates is, in fact, a generic 
term, including the Lares, with whom they 
are continually mentioned in conjunction. As 
there were public as well as domestic Lares, 
so there were public Penates, who exercised a 
general influence over the destinies of the 
whole Roman people. Thus Tacitus relates, 
that tho shrine of Vesta with tho Penates 
of the Roman people was consumed, along 
with other temples, in the great fire during 
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the reign of Nero. (Muller, Etruscans, voL iL 
p. 90, dec. ; Hartung, Religion der Romer , dec.) 

Fencatite. A variety of Predazzite or 
Hydrodolomite, found on Vesuvius, and at Pre- 
dazzo in the Southern Tyrol. 

Penoll (Lat. peniculus, penicillus). In 
Geometry, a term of modern origin, applied 
in the first instance to a system of right lines 
(rays) drawn through the same point. When 
all the lines are in the same plane, the system 
is called a plane pencil of rays , and the point 
itB centre . A series of planes through the same 
line is in a similar manner termed a pencil of 
planes having that line for axis. Again, in 
spherical geometry, a series of great circles 
through the same point is called a pencil. The 
term is also applied to any system of curves 
of the n 4 * order which intersect in the same 
«* points; the latter are called the funda- 
mental points , and constitute the base of the 
pencil of curves of the n ih order. These funda- 
mental points cannot, of course, all be chosen' 

arbitrarily; in fact, - t . 3 )— l suffice, in 
2 

general, to determine the remainder, since all 
curves passing through these points inter- 
sect in 

» («-») . i _ («-!) (w-2) 

2 2 

other fixed points, which together with the 
chosen ones make up the total number n* of in- 
tersections of two curves of the n tb order. If 
U =0 and V =»0 represent the equations of any 
two curves of the »** order, then U + \ V — 0, 
where A is a variable parameter, will represent 
the pencil whose base consists of the n* inter- 
sections of U and V. Each curve of the pencil 
is determined by means of a single point m the 
plane through which it is required to pass. 
If a, b, o . . . denote the points forming the base 
of the pencil, and 1, 2, 3, &c.. .. points in the 
plane which serve to individualise the several 
curves, then the pencil may be represented by 
the symbol (abc ....) [1,2, 3, ....]. Thus 
(a bod) £1,2, 3, 4,] represents a pencil of four 
conics which intersect each other in the points 
a,b,e,d , and pass respectively through the 
points 1, 2, 3, 4. This notation was pro* 
posed by De Jonqui feres, in his Essai sur la 
Gknbration des Ccurbes GionUtriques , Paris 
1858 — a work well worthy of perusaL The 
tangents to the several curves of the pencil at 
any one of the fundamental points constitute a 
pencil of rays to which, according to the gene- 
ral definition, the pencil of curves is said to be 
homographic. By the enharmonic ratio of four 
curves of the pencil is meant the enharmonic 
ratio of such a pencil of four tangents. Two 
pencils of curves, therefore, of the orders m and 
» respectively, will be homographio when the 
corresponding pencils of tangents are so. It 
can further be easily shown that two such 
homographio pencils of curves gonerate, by the 
intersection of their corresponding elements, a 
curve of the (m + ») th order passing through 
the ut % + n* fundamental points. And con- 
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versely, any curve whatever may be generated 
by means of two pencils of curves of lower 
orders. A conic, for instance, is generated 
by the intersection of corresponding rays of 
two homographic pencils of rays. For further 
details on this interesting and important sub- 
ject, the reader may consult the memoirs of 
Chasles, Steiner, De Jonquiferes, Cremona and 
others in the more recent continental and 
English journals. We add here only, that the 
system of surfaces passing through the same 
fundamental (non-plane) curve is also called a 
pencil of surfaces, and tnat the homography of 
two or more such pencils is susceptible of a 
definition similar to the one above given. 

Pencil, Harmonic. [Harmonic Pencil 
of Rats.] 

Penoll of Ur lit. In Optics, a bundle of 
rays or streams of light, which may be either 
convergent, divergent, or parallel 

Pendant (Lat. pendeo, I hang). In Gothic 
Architecture, an ornamented polygonal piece of 
stone or timber banging down from the vault 
or roof of a building. Of stone pendants some 
fine examples may be seen in the chapel of 
Henry VII. at Westminster. In ancient writers 
the springers of arches, which rest on shafts or 
corbels, are called pendants . Two companion 
pictures also are called pendants. 

Pendant. A long narrow flag borne at the 
mainmast-head of a ship of war to denote that 
she is commissioned. Among signals, the pen- 
dant is a triangular flag of greater length than 
width. 


Pendenttve. In Architecture, the portion 
of a vault between the arches of a dome, lettered 
a in the diagram, by which 
it will be seen that it falls 
at its superior port into 
a circle, inscribed in the 

S uare formed on the plan of the four arches. 

ence it is obvious that a dome may be formed 
by means of pendentives over any regular 
polygon. The pendentives of the Moorish 
architecture of the Alhambra are cited as 
models of the employment of this kind of 
decoration. 

Pendulum (Lat. pendulus, hanging ). Any 
body vibrating, under the action of gravity, 
around one of its points (the point of suspension) 
which remains fixed. Eacn particle of such 
a body obviously remains on the surface of a 
sphere whose centre is the point of suspen- 
sion, and the line joining the point to the 
centre of suspension describes a cone. On 
this account such a pendulum is sometimes 
called a spherical or conical pendulum, to 
distinguish it from the ordinary one which 
vibrates around a fixed horizontal axis of 
suspension, and where each particle describes 
a circle whose plane is perpendicular to that 
axis. The theory of the spherical pendulum 
is far less simple than that of the ordinary 
one, to which tne following remarks will l>e 
restricted. The reader will find the theory 
developed in the works of Laplace, Lagrange, 
Poisson, and many other writers. The passage 
3 i 2 
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of a pendulum from its greatest elongation on 
one side of the vertical plane through the axis 
of suspension to its greatest elongation on the 
other side is called an oscillation ; the angle 
subtended at the centre of the circular arc 
described by each particle during an oscillation 
is termed the amplitude ; the time required to 
perform an oscillation is the principal element 
to be ascertained. 

The simple pendulum , with whose oscillations 
those of every other are compared, is purely 
ideal, and is conceived to consist of a gravitat- 
ing point, attached by a rigid but weightless 
rod to the fixed point of suspension. When 
the amplitude of oscillation is small, the oscil- 
lations are, approximately, isochronous, and 
the time t of oscillation (in seconds) is given 
by the simple formula : 




*, where *= 314129. . . . 
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l is the length of the pendulum (in feet), and g 
the accelerating force of attraction, i.e. the 
velocity (in feet) acquired every second by a 
freely falling body. From this formula we 
deduce the following laws: 1. At the same 
distance from the earth’s centre, the times of 
oscillation of two pendulums are directly pro- 
portional to the square roots of their lengths ; 
in other words, the number of oscillations 
made by a pendulum in a given time varies 
inversely as the square root of its length. 

2. At different distances from the earth’s 
centre the times of oscillation, of one and the 
same pendulum, are inversely proportional to the 
square root of the accelerating forces ; in other 
words, the force of gravitation varies directly as 
the square of the number of oscillations per 
second. 

3. The length of the seconds-pendulum, i.e. 
of the pendulum whose time of oscillation is 
one second, is directly proportional to the 
force of gravitation at the place where it 
oscillates. 

Putting t = \, the above formula gives g^nH, 
whence, from the length of the seconds-pendu- 
lum, we can at once calculate the space \g 
described, in one second, by a body falling 
freely from a state of rest Thus, the length of 
the seconds-pendulum at London being 3*2616 
feet, according to Captain Kater's experiments, 
we have 

^-J(3*3141G)*x 3*2616- 16*1 feet nearly. 

In every compound pendulum, or heavy body 
oscillating around a fixed horizontal axis of 
suspension , there is necessarily a certain point 
at which if all the matter of the pendulum were 
collected the oscillations would bo performed 
in exactly the same time. This point is the 
centre of oscillation. It is situated in the 
vertical plane passing through the centre of 
gravity or the pendulum, and at a distance from 
the axis of suspension, which is determined by 
the following formula: Lot dm bo the element 
of the muss of thu compound pendulum, r its 
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distance from the axis of rotation, and x the 
distance of the centre of oscillation from the 
same axis ; then 

x =* J* r- dm c d m 

i.e. the distance of the centre of oscillation 
from the axis of suspension is equal to the 
moment of inertia of the oscillating body 
divided by its moment of rotation. This value 
of x is the length of the isochronous simple 
pendulum, and is always to be understood by 
the term length of a compound pendulum. 

The centre of oscillation possesses the fol- 
lowing very remarkable property, discovered 
by Huygens. The time of oscillation is un- 
altered when the centre of oscillation is made 
the centre of suspension. This property fur- 
nishes an easy practical method of determining 
the centre of oscillation, and thence the length 
of a compound pendulum. [Oscillation.] 

The measurement of time by means of the 
pendulum is said to have first suggested 
itself to Galileo, on observing the isochron- 
ism of the oscillations of a lamp suspended 
from the roof of the cathedral at Fisa. 
Huygens, however, was the first to devise 
mechanism whereby the small isochronous 
oscillations of a body could be sustained 
and registered. This invention —the most 
important that ever was made in reference 
to practical astronomy — dates from the year 
1656. 

Huygens’ researches on the subject of the 
oscillations of the pendulum are contained in 
his admirable work entitled Horologium Oscd- 
latorium. He soon found that the oscillations 
in circular arcs of different amplitudes are not 
equal, the wider requiring rather a longer time 
than the narrower ; and, with a view to remedy 
this defect, he undertook to investigate the 
nature of the curve in which the oscillations 
would be performed in equal times, whatever 
might be the extent of the arc described. The 
curve possessing this remarkable property was 
found to be the cycloid. [Cycloid.] The next 
object was to devise a means of causing a 
pendulum to vibrate in such a manner that its 
centre of oscillation shall describe the arc of a 
cycloid. This was also effected by Huygens by 
the following construction, which depends on 
another property of the cycloid, namely, that 
its evolute is a similar curve : If A C and B C 
be two semicycloids, or semi- 
cycloidal cheeks, each equal to 
the half of A V B, touching 
A B in A and B, and meeting 
one another in C ; and if there 
be fixed at C a pendulum P, banging by a 
thread P C, equal in length to the semicydoid ; 
then P, in its oscillations, will describe the 
cycloidal arc A V B. Nothing more simple or 
boautiful in point of theory could be conceived 
than this construction ; but, on attempting to 
reduce it to practice, it wub soon found to 
possess no advantage, in consequence of the 
mechanical difficulty of making the cycloidal 
cheeks with tho requisite accuracy, and the 
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impossibility of obtaining a flexible string of 
invariable length. Huygens himself showed - 
that the error of & hundredth of an inch in the 
form of the curve would cause a greater irregu 
larity than a circular vibration of ten or twelve 
degrees. Accordingly, the use of cycloidal 
cheeks was abandoned, and the attention of 
artists directed to the means whereby the os- 
cillations might be confined within very small 
circular arcs, in which case any inequality in 
the lengths of the arcs becomes insensible. 
In clocks of the best construction the arc of 
vibration is very small ; and the pendulum is 
made very heavy, in order that, by possessing 
a great momentum, it may be less affected by 
the imperfections of the machinery. 

The oscillations of a pendulum depend upon 
its length, and the latter, of course, is affected 
by the temperature of the vibrating body. To 
counteract the effects of variations in tempera- 
ture, compensation pendulums have been devised ; 
of these the mercurial and gridiron pendulums 
are best known. The principle in all such 
contrivances is the same ; it consists in com- 
bining two substances, whose rates of expansion 
are unequal, in such a manner that the expan- 
sion of the one counteracts that of the other, 
and keeps the centre of oscillation of the com- 
pound body always at the same distance from 
the axis of suspension. In the volume of the 
Cabinet Cyclopedia devoted to the subject of 
mechanics. Captain Kater has given an excel- 
lent chapter on compensation pendulums. 

The determination of the earth’s figure and 
of the force of gravity, as modified by rotation, 
at its several points, constitutes one of the most 
elaborate sdentificapplications of the pendulum. 
On this subject, however, we must content our- 
selves with referring the reader to Airy’s 
* Treatise on the Figure of the Earth 1 (Ency. 
Metro.). We must notice, too, with equal 
brevity the ingenious experiment made by 
Foucault before the Academy of Paris on 
February 3, 1851, by which the diurnal rotation 
of the earth was, as it were, rendered visible 
by the rotation of the plane of oscillation of a 
pendulum suspended in a peculiar manner from 
a hard point. The tendency of this plane of 
oscillation is to remain fixed, so that if the 
experiment were made at the north pole of the 
earth, the plane in question would appear t o 
rotate with the sun from e&Bt to west, and with 
the same angular velocity. If the experiment 
were made at the equator there would be no 
apparent rotation, the pendulum and its plane 
of rotation being carried bodily with the earth. 
In other latitudes the apparent rotation would 
be of the same character as at the poles, but 
less in velocity. In this case Poinsot has 
shown very clearly, by his theory of the 
composition and resolution of rotations, that 
the apparent velocity of rotation, would be 
equal to that of the earth multiplied by the 
sine of the latitude. ( Comptes-Rcndus, vols. 
xxxii. and li.) Upon trial, the experiment 
is liable to failure from various causes, but 
principally from the great difficulty of adjust- 
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ing the suspension so accurately that the vi- 
brations shall continue to be made in a p lane ; 
for if the pendulum acquires an elliptic mo- 
tion, however slight, the greater axis of the 
ellipse, or line of apsides, immediately begins 
to revolve from a cause entirely independent 
of the rotation of the earth, and the two mo- 
tions cannot easily be distinguished. {Notices 
of the Royal Astronomical Society, toL xi. p. 199 j 
Memoirs of Rbyal Astronomical Society , vol. xx.) 

Penelopfe (Gr,). In the Homeric Mytho- 
logy, the wife of Odysseus and the mother 
of Telemachus. [Phaethon.] Parted from 
Odysseus, who accompanies Agamemnon to 
the Trojan war [Paris], she determines to 
remain true to her husband, and repels the 
importunities of a host of suitors by saying 
that she will make her choice as soon as she 
has finished a robe which she is weaving. 
But the magic web is never ended. During 
the night PenelopA unweaves all the work 
of the previous day. Meanwhile Odysseus, 
after the fall of Hion, is on his way home; 
and although on his return to Ithaea he finds 
her as lovely and as pure as ever, he is bidden, 
when he seeks an interview with Penelopft, to 
wait until the evening. Further, he is put to a 
test. Penelopg waits to see whether he wiU 
know his bridal chamber and the beautiful 
robes which his own hands had wrought. 
Then from her hands he receives the bow 
which, like the spear of Achilleus, no hands 
but his own can wield, and with it he smites 
the suitors who for twenty years had vainly 
importuned the pure Penelope. 

The web of Penelope [Hyperboreans] re- 
appears in the legend of Iol6, for whom 
Heracles, like Odysseus, weaves a delicate 
web in the bright spring-time of life. It is 
the web of morning clouds which the Dawn 
spreads in the sky for India, undone as he 
leaves her for the garish regions of the midday 
sky, but reappearing when his course draws to 
a close — in other words, when the hour is come 
that Iol6, and Briseis, and CEn6nd shall be 
restored each to the one who has always had 
her love. 

Penestee (Gr. wcWcrrai). A name (con- 
nected with vbms t poor) by which were known 
the Thessalian serfs, who answered to the 
Spartan Helots. (Grote’s History of Greece, 
voL ii. p. 374.) 

Penetration of Projectiles. [Gunnery ; 

Projector.] 

Pengbawar Djambft. The Malay name 

of the down or soft hair-like scales of a species 
.of Cibotium, which is collected iththe islands of 
the Eastern Archipelago^ and used as a styptic. 
Its action seems to be mechanical. 

Penguin. [Aptenodytes.1 

PenlolUate (Lat. penicilhim, a pencil ). 
In Zoology, when a part supports one or a we 
small bundles of diverging hairs. 

PenlclllifLm (Lat penicillum). A genua 
of moulds, chiefly remarkable on account of 
one of its species, 'P. gluucum , which is on# 
of the commonest of moulds, assuming a variety 
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of forms from its growing on ail kinds of sub* like office in such cases as are reserved for 
stances. It enters largely into the composition episcopal absolution. Briefs granted by the 
both of yeast and of the vinegar Plant. grand penitentiary are at the present time 

fenlninla (Lot. psiiinsula, almost an is- entirely gratuitous, and headed with the words 
land). A portion of land nearly surrounded by Pro Deo . 

water ; as Africa, the Morea, California. Such ■ Penitents. A name given in Roman 
land was called by the Greeks a Chersonesus Catholic countries to certain religious frater- 
(Xtpffiyrjcros) ; thus the long strip of Thrace that nities, distinguished by their parti-coloured 
runs along tne Hellespont was termed the Thra- garments. Of these there were a great variety 
cian Chersonesus, the Crimea being known as in France, Spain, Portugal, &c. ; but the most 
the Tauric Chersonese. The term Peninsula extraordinary were the White Penitents, a 
is also applied to Spain and Portugal taken body of fanatics who appeared in the north of 
together; and the struggle so long maintained Italy in 1399, clothed in white, and bearing 
between these countries, aided by the British, crucifixes, under the guidance of a priest, con- 
and the French, at the commencement of the ceming whom many strange stories were told ; 
present century, is called the Peninsular War. among others, that he professed to be the 
Peninvariant. [Seminvabiant.] prophet Elias, and that his mission was to 

Penltenee or Penance. .In the Roman announce the immediate destruction of the 
Catholic Church, one of the seven sacraments, world. The condition of this outburst of 
Priestly orders give the power to confer this religious feeling extended to Tuscany, and 
sacrament ; but, as a matter of discipline, this thence over the whole of Italy ; but it lasted 
power is not exercised without authority from only a few months. 

the ordinary, either general or special, except Pennatolarlee (Lat penna, a feather). 
in cases of necessity. The terms penitence The name of a family of Polypes, of which the 
and penance are likewise used for the good sea-pen ( Pennatula ) is the type, 
works commanded by a priest to a penitent Pennine. A variety of Chlorite found in 
to be performed in satisfaction for the sins of the Pennine Alps. 

which he absolves him. Public penance, in Pennite. A variety of Hydrodolomite or 
the earlier times of the church, was imposed carbonate of lime and magnesia, containing 
for great offences committed after baptism, a small percentage of oxide of nickel. It 
It consisted in exclusion from the church, soli- is found in the Shetlands at Haroldswick 
tude, prayer, and lasting, and the readmissacn in Unst, and in Swinaness ; also at Texas in 
was only gradual; the penitent being first al- Pennsylvania. 

lowed to approach the doors of the church; then Pennon (Fr. from Lat. penna, a feather \ 
to attend at sermons and readings, but not at The flag of a knight, in the middle ages, who 
prayers; then to pray, kneeling, &c. The time had not attained the dignity of banneret. It 
of penance varied according to different usages ; differed from the banner by being pointed at 
St. Basil mentions two years for theft, seven the end. 

for sensuality, fifteen for adultery, twenty Penny (Dutch penninck, Ger. pfennig), 
for homicide, and the whole life for apostasy. The twelfth part of a shilling. The penny was 
Public penance for secret sins was generally at first a silver coin. It contained the 240th 
remitted about the seventh century ; and its part of the pound, and its weight was about 
commutation for the repetition of prayers and twenty-two and a half grains. Till the tame 
bestowing of alms began in the next. These of Edward I. the English penny was struck 
alms were frequently applied by the penitent to with a cross so deeply sunk in it that it might, 
the purchase of masses for himself or others, on occasion, be easily broken and parted into 
Afterwards the usage of pilgrimage as a mode halves, thence called halfpenny ; or in four 
of penance became general ; and, finally, indul- parts, thence called fourtXings or farthings. 
gences began to be sold in the twelfth century. Edward I. also reduced the weight of the 
Penitential*. In Ecclesiastical History, penny to a standard ; ordering that it should 
collections of canons, regulating the penances weigh the twentieth part of an ounce. It after- 
to be imposed for sins, and the method of waids suffered successive diminutions, till, in 
receiving and restoring penitents. Dean the reign of Elizabeth, its value was reduced 
Milman (Latin Christianity , book iii. ch. v.) re- to the sixty-second part of an ounce of silver, 
garde the penitentials as a check on sacerdotal This proportion is still observed, 
power, which would otherwise have become as Pennyroyal. One of the species of Mint, 
irresponsible as it was despotic. called Mentha Pulegium, which has properties 

Penitentiary. A prison in which con- resembling the other Mints. It has long been 
victed offenders are placed and subjected to valued by country people as a domestic remedy 
a course of instruction and discipline, with a in certain female complaints, 
view to their reformation. [Prisons.] Pennyweight. A weight equal to twenty- 

Penitentiary, Orand. An officer of the four grains, or the twentieth part of an ounce 
Roman Catholic church, usually a cardinal, troy. This was the weight of the silver penny 
appointed by the pope to grant absolution in in the time of Edward 1. [PbnntJ 
cases merved for the papal authority, dispon- Pena (Lat. penna, a feather). Instruments 
nations for marriage, Ac. In like manner, ; for writing, usually formed of the quills of the 
bishops appoint penitentiaries to perform the goose, swan, or some other bird. Metallic 
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ens have long beon occasionally employed; finding employment for them, and by the 
ut it is only of late years that they have Corps of Commissionnaires. The United King- 
been extensively introduced. They first began dom is divided into a large number of districts, 
to be largely manufactured by Mr. John each under a staff officer of pensioners, who 
Perry, of London, who succeeded in giving to pays the men within his district, organises 
his pens a greater degree of softness and them as a veteran company of enrolled pen- 
elasticity than was possessed by any metallic sioners, and would command them if they were 
pens previously in use. They speedily obtained called out for garrison duty. These enrolled 
a very extensive sale, and this success brought pensioners are trained for eight days annually, 
crowds of rivals into the field ; so that metallic receiving good pay. They number about 12,000 
pens are now manufactured in vast quantities, men, and would be a valuable addition to the 
and of many forms. In the manufacture of defensive power of the country in time of 
steel pens the best metal, made from Danne- emergency. 

mora or hoop (l) iron, is employed. It is Pensions for wounds are limited to officers, 
laminated into slips about three feet long and are granted as compensation for injuries 
and four inches broad, of a thickness corre- which, having been sustained in battle, amount 
sponding to the desired stiffness and flexibility to, or equal, the loss of a limb or eye. 
of the pens. These slips are subjected to the Pension to a widow is a posthumous tribute 
action of a stamping press, somewhat similar to to the worth of a departed officer. The amount 
that for making buttons. The point destined varies according to the rank or relative rank of 
for the nib is next introduced into an appropri- the officer deceased ; there being also three rates 
ate gauged hole of a little macliine, and pressed attached to each rank : first, for the case of an 
into the semi-cylindrical shape ; where it is also officer slain in battle ; second, for that of one 
pierced with the middle slit, and the lateral dying from illness contracted in the field; 
ones, provided the latter are to be given. The third, for one dying under ordinary dreurn- 
pens ore now cleaned, by being tossed about stances. To be eligible for pension, the widow 
among each other, in a tin cylinder (about three must have been married a year, her age must 
feet long and nine inches in diameter), which not have been more than twenty-five years 
is suspended at each end upon joints to two less than her husband’s, and toe deceased 
cranks, farmed one on each of two shafts, officer must have served ten years on full pay. 
The cylinder, by the rotation of a fly-wheel A widow is disqualified by wealthy eireum- 
acting upon the crank-shafts, is made to de- stances or by immoral character. Remarriage 
scribe such revolutions as agitate the pens in throws the pension into abeyance ; but it may be 
all directions, and polish them by mutual J revived in subsequent widowhood. The Secre- 
attrition. In the course of four hours several I tary of State for War has power to inter- 
thousand pens may be finished upon this \ pret the pension warrant, and can dispense 
machine. (Commercial Dictionary ; Ure’s 
Dictionary of Arts , &c.) 

Pension (Lat. pensio, a weighing , hence a 
payment). In the Army, an annual reward for 
past service, granted to soldiers after doing vary, as in the case of widows, with the 
duty for twenty-one years in the infantry, rank and cause of death of their parent, and 
artillery, or engineers, or twenty-four years m are tenable to the age of twenty-one, unless the 
the cavalry. It may, however, be earned by orphan be provided for or married earlier, 
shorter service, if from ill-health, wounds, or If an officer leave neither widow nor children, 
reduction of force, a soldier be compelled to the pension may be granted to his mother or 
quit the service The amount of pension is sister, if it can be proved that such relative was 
fixed, according to individual merits, by the dependent on him. 

commissioners for Chelsea Hospital, and varies Pension. In Law, this term has been defined 
from 3s. fid. to l£d. a day, the lowest rates a periodical allowance made to anyone without 
being confined to negroes discharged from an equivalent. Pensions given as matters of 
native regiments serving in the tropics. In- political favour only were among the commonest 
pensioners are old soldiers to whom homes are instruments of parliamentary government down 
granted in Chelsea and Kilmarnham Hospi- to the latter part of the last century! but may 
tals: they forfeit their ordinary pensions, are fed be said to have disappeared from our usages, 
and clothed by government, and have a small The only pensions of this class which are now 
allowance as pocket money. The out-pensioners given are those payable, under Acts of Parlia- 
draw their pensions, and, living where they will, ment, to certain ministers of state, See. on 
enjoy their friends' society and devote their retirement after a number of years' -service ; 
time to civil occupations. Many of these men and those smaller annual payments, for dis- 
acquire fair incomes ; and few are in want of ( tinguished services, to literary persons and the 
employment, as the habits of order and punc- like, which are changeable ^ on the civil list, 
tuality acquired in the army qualify them well The pensions to ordinary civil servants of the 
for situations of trust, as timekeepers, railway crown , which, until recently, were earned by a 
guards, instructors of volunteers, &c., while deduction from annual salary, are more corn- 
work is provided for a large number by a monly styled superannuation allowances, and 
charitable society formed for the purpose of j governed by several Acts of Parliament, 


special circumstances with any portion 
of the usual requirements. Analogous to the 
widow’s pensions are the compassionate allow- 
ances to children of deceased officers. These 
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of which the last are 20 & 21 Viet c. 87, 22 
Viet. c. 26. Last, and as a separate class, may 
be mentioned the pensions earned by military 
and naval services. According to ancient 
usages, pensioners (as in receipt of public 
alms) could not sit in the House of Commons : 
but this rule has been relaxed in some cases of 
late years by statute, as in the case of diplo- 
matic pensions. 

Pension, Haval. An* allowance granted 
to a seaman after long service in the royal 
navy. Formerly the recipient might be either 
an in-pensioner, or resident of Greenwich Hos- 
pital ; or an out-pensioner, receiving an allow- 
ance and remaining with his friends. The 
freedom of the latter life had so much to re- 
commend it, as compared with the corrupt 
znonasticism of the former, that by a change 
made in 1866 the in-pension was prospectively 
abolished. Other naval pensions are those for 
wounds granted to commissioned and warrant 
officers; good-service pensions, which are 
extra allowances to certain officers ; and pen- 
sions to the widows of commissioned and 
warrant officers. Certain small pensions are 
granted by the Trinity House to deserving 
sailors of the mercantile marine. Naval pen- 
sions, like army pensions, are paid by the; 
military staff officers of pensioners, and gene- 
rally the pensions of the navy follow the rules 
of army pensions, the lords of the admiralty 
being substituted a* managers for the Secretary 
of State for War. 

Pensionary, the Grand, of Holland. 

This- title was given to the prime minister of 
the states of the province of Holland, who pro- 
posed the measures to be discussed in the as- 
sembly of the states, transacted business with 
foreign ministers, and fulfilled other important 
functions. His term of service was five years, 
and he was capable of re-election. 

Pensioner. Literally, one who receives a 
pension or allowance. At the universities of 
Cambridge and Dublin, this term is applied to 
those students who live at their own expense, 
i. e. without any support from the foundations 
of the respective colleges. In this sense It is 
synonymous with commoner at Oxford. 

Pentaerlnltea (Gr. wim, five, and itplvor, 
lily). The name of a tribe of Eohinoderms, 
comprehending those in which the animal con- 
sists of An angular, jointed, flexible column, 
fixed at the base, and supporting on its free 
extremity a concave disc or body, terminating 
in five dichotomising, jointed, semicylindrical 
arms. Most of the species Bnd genera of this 
tribe are extinct. 

Pentagon (Gr. vtrrd^avos). In elemen- 
tary Geometry, a plane figure having five 
corners and five sides. A regular pentagon is 
equiangular and equilateral. The inscription 
ot a regular pentagon in a circle is one or the 
of Euclid’s fourth book, and is made to 
depend upon the golden section of a line ; that is 
to say, upon its division into two segments such 
that the rectangle under the smaller and the 
whole line is equal to the square on the greater. 
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The area of a regular pentagon is 1 7204774 . . . 
times that of the square on one of its sides. 

Pentagrtpta. [Paktagraph.] 

Pentameraas (Gr. rfrrc, and. yvpds, a 
joint). The name or a section of Coleopterous 
insects, including those which have five joints 
on the tarsus of each leg. * 

Pentameter (Gr. mvr&fivrpos, of five mea- 
sures or feet). A species of verse consisting of 
five feet or measures (whence the name), and 
which when subjoined to an hexameter verse 
made up an elegiac couplet. 

The scheme of the pentameter is as follows 

| | - | -ww | -w | - | 

It must be observed, that the Csesural pause 
at the third foot must always terminate a word; 
and, as a general rule, the l&Bt word of the 
verse must consist of two syllables, although a 
quadrisyllable, especially in proper names, is 
sometimes admitted. 

The first Greek elegiac writers vere Callinus 
and Tyrtseus, who were followed by Mimner- 
mus, Theognis, and Solon, in their own country; 
and by Catullus, Propertius, Tibullus, and Ovid 
in Borne. The variety of themes sung by these 
different writers proves the capacity of this 
measure for adaptation to every subject, whether 
mournful, as the term elegiac would imply ; or 
political and warlike, like the strains of Tyrtaeus 
and Callinus ; or erotic, like those of Propertius, 
Tibullus, and Ovid; or historical and mytho- 
logical, like the Fasti of the last. The hexa- 
meter and pentameter distich is described in 
the following lines of Schiller : — 

Im Hexameter steigt dea Springquella flttaalge Stale : 

Im Pentameter drauf fiOlfc ale melodisch herab ; 

thus rendered by Coleridge, who was long con- 
sidered as the original author : — 

In the hexameter rises the fountain's silvery column : 

In the pentameter aye falling In melody beck. 

Every page of Ovid's Her oides, or Tristia , illus- 
trates the manner in which the hexameter 
breaks and falls back in the pentameter; in- 
deed, the secret genius of the metre appears to 
consist in this play. 

Besides this peculiarity in the pentameter, 
grammarians have pointed out several others, of 
which perhaps the most important is the axiom 
that although either a spondee or a dactyl may 
be used at pleasure in the first two feet of the 
verse, a dactyl should be preferred to a spondee 
whenever practicable. [Hhxajieter.] 

Pentapolis (Gr. with five cities). A name 
given by the ancient Greeks to certain countries 
which were remarkable for having five distin- 
guished cities : thus there was the Pentapolis 
of Libya, Italy, and Asia Minor ; but the most 
celebrated was the Pentapolis Cyrenaica, of 
which the five cities were Berenice, Arsinoe, 
Ptolemais, Cyrene, and Apollonia. 

Feataptera (Gr. virr* t five , and wreply, 
a wing). P. glabra is a large smooth-barked 
tree, common in the teak forests of Pegu, and 
yields an excellent dark-coloured timber, used 
for mast-pieces, spars, and other shipbuilding 
purposes. In Canara, the natives obtain a 
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kind of lime by calcining the bark and wood, 
which they prefer to ordinary cane for chewing 
with their betel-nut. 

Pentaatemon (Gt. iris'™, and <rri\(xwv, a 
stamen ). A popular genus of garden perennials 
belonging to the Scrophulariacece. Ihe flowers 
are tubular, borne in clustered panicles, and 
various in colour. 

Pentateuch (Gr. ircvr&revxos, from Wm, 
and r*vxos t an instrument , hence a book). A 
•name given to denote collectively the five books 
commonly known as the books of Moses : viz. 
Genesis, Exodus, Leviticus, Numbers, and 
Deuteronomy. 1. The book of Genesis (Gt. a 
creation) gives an account of the creation of 
the world and of man ; of the antediluvian 
patriarchs, and of the flood; and the history of 
the Jewish patriarchs, Abraham, Isaac, and 
Jacob, down to Joseph. 2. The book of 
Exodus (Gr. f{o8os, a aoing out) narrates the 
fortunes of the descendants of Abraham after 
their migration to Egypt; the birth of Moses, 
and his endeavours to emancipate the Jewish 
nation from Egyptian bondage; their escape 
from Egypt ; their journey through the wilder- 
ness ; and the delivery of the law to Moses. 3. 
The book of Leviticus consists chiefly of the 
law and ordinances of the Jewish priesthood, 
as to the different kinds of sacrifices to be 
offered up; the duties of masters towards 
their slaves; regulations as to marriage, &c. 
[Levitbs.] 4. The book of Numbers (so called 
from its giving an account of the numbering 
of the people) contains besides, an enumeration 
of many civil and ceremonial ordinances ; and 
embraces a period of thirty-eight years, chiefly 
relating to the captivity and the wilderness. 
5. The book of Deuteronomy (Gr. fcinepos, 
second, and v6fios , law) contains chiefly (as 
the term implies) a condensed Bumnary of 
the laws and ordinances delivered in the. 
three preceding books. On the date and au- 
thorship of these books there is still much 
difference of opinion. Bishop Colenso (Penta- 
teuch and Book of Joshua critically examined) 
maintains that no part of them was thrown 
into the form in which we have the books, 
before the time of Saul or David, and that the 
book of Deuteronomy was written in or about 
the time of Josiah. Opinions differing more 
or less from those of Dr. Colenso, are advanced 
by Dean Milman, History of the Jews , Ewald, 
Geschichie des Volkes Israel, Hengstenberg On 
the Pentateuch , &c.; to which, with almost all 
other works relating to the literature of the 
subject, references may be found in the volumes 
of the bishop of Natal. 

Of the two ancient copies of the Pentateuch, 
the one written in Samaritan or Phoenician 
characters, the other in Chaldean, the latter was 
adopted by the Jews, in preference to the former, 
after their return from Babylon. 

Pentatblonie Aold. An unstable oxygen 
compound of sulphur. Its formula is S 5 0 5 , HO. 

Pentathlon (Gr. from itIktc, and 2 $\os, a 
contest). A general appellation given by the 
Greeks to their five chief bodily exercises ; ”iz. 
857 


PENUMBRA 

running, leaping, throwing the quoit or discus, 
hurling the javelin, and wrestling. These five 
exercises were termed Quinquertium by the 
Romans. 

Penteoontori. [Tbi&eme.I 

Pentecost (Gr. tt€vttikoo-t6s, fiftieth). A 
Jewish festival ; so called because it was 
observed on the fiftieth day after the feast of 
unleavened bread ; i. e. the fifteenth of the 
month Nisan, and next day after the feast of 
the Passover. Being celebrated seven weeks 
after the Passover, it also obtained the name of 
the Feast of Weeks. It occurred about the 
beginning of the harvest, and seems to have 
been instituted as an acknowledgement of the 
goodness of God in giving the fruits of the 
earth. It was also considered in later times 
as commemorating the giving of the law on 
Mount Sinai, according to the construction put 
on Exod. xix. The narrative of the descent 
of the fiery tongues upon the apostles on the 
same day, as given in Acts ii., has caused its 
observance to be continued among Christians. 
In England it is known by the name of Whit 
Sunday ; and in Germany by that of Pfingsten . 

Pentelasmidee (Gr. rime, and iKaa-fia, 
a metal plate). The family of Pedunculate 
Cirripeds of which the common barnacle 
(Pentelasmis) is the type. The principal or- 
gans of the body are protected by five shelly 
plates. 

Fentbeus (Gr.). In the Theban Mythology, 
a son of Agav£ daughter of Cadmus. [Eurofa.] 
During his re^>, it is said that Dionysus re- 
turned from his wanderings in Egypt and 
other Eastern countries, bringing with him the 
frenzied orgiastic rites hitherto unknown in the 
Achaean land. Pentheus resisted their introduc- 
tion ; but the fury of the women who had been 
fascinated by Dionysus was not to be withstood. 
Having climbed a pine-tree to see what the 
women did in their orgies, he was discovered, 
pulled down, and tom in pieces, his mother 
Agavfi being the first to lay hands on her son. 
The tale of Pentheus is one of many which in- 
dicate the resistance made to the changes in 
the old Hellenic worship by new rites brought 
in from Thrace and other countries. (Grote, 
History of Greece, i. 38-60.) 

Penult or Penulttma (Lat. pen& ultima, 
almost last). In Grammar and Prosody, the 
last syllable of a word but one. 

Penumbra (Lat. psene, almost,. and umbra, 
shadow). An imperfect shadow. In an eclipse 
of the moon, the penumbra of the earth is oc- 
casioned by the apparent magnitude of the 
sun’s disc, and covers that portion of space 
behind the earth within which a body will be 
illuminated by a part only, and not by the 
whole of the disc of the sun. It is thus dis- 
tinguished from the umbra , or perfect shadow, 
which is the corneal space within which no 
part of the disc of the sun is visible. Let S be 
the sun, E the earth, A D the orbitof the moon ; 
and let a A, a C, d B, d D, be tangents to S and 
E. As soon as the moon passes the point A, a 
! portion of the sun’s discat a will be intercepted. 
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and the visible portion will become less and less 
until the moon reaches B, where total darkness 
begins. From A to B, 
therefore, the moon is in 
the penumbra. The um- 
bra extends from B to 0. 
When the moon passes C, 
it will again receive the light from the border 
of the solar disc at a , and will be in the 
penumbra from C to D. The whole penumbra 
thus forms a cone, of which the apex is at 
O, and the angle at the apex equal to A 0 D. 
As the obscurity becomes greater in propor- 
tion as more of the solar disc is concealed, and 
insensibly merges into total shade, it is ex- 
tremely difficult in eclipses of the moon to 
determine by observation the exact time at 
which the moon’s limb passes the point B or 
C, and the eclipse begins or ends. 

In solar eclipses those parts of the earth 
which are covered by the penumbra of the 
moon are only partially deprived of the sun’s 
light. Let E be the moon, and A D part of 
the earth’s orbit. To a spectator on the earth, 
placed between A and B, a part of the sun’s 
disc is concealed, and the sun is partially 
eclipsed. The limits are calculated from the 
known magnitudes and positions of the sun 
and moon, and their respective distances from 
the earth. [Eclipse.] 

Penumbra. In Painting, &c., the boun- 
dary of shade and light where the one blends 
with the ether, the gradation being almost 
imperceptible ; called $lso half -tint 

Peonage (Span, peonaje). A peculiar form 
of servitude which existed in Mexico after the 
Mexican conquest. The Spaniards constrained 
the Aztec population to work for certain times 
in the mines; this service was called mita. 
The obligation was abandoned before the War 
of Independence. But there still remained, it 
appears, the contingency of peonage, confined, 
however, to criminals and debtors. As far as 
the latter were concerned, peonage ceased 
after the independence of the country was 
secured. It is stated, however, that one of the ' 
acts of the new empire has been a revival 
of peonage, perhaps in its earlier form of a 
corvee or compulsory labour for public pur- 
poses, and the change has excited one of the 
present complaints uttered against the new 
regime, as snowing a tendency towards esta- 
blishing a form of slavery. 

Peony. [Pjeonia.] 

Peperlno. An Italian technical name for 
a particular kind of volcanic rock, formed by 
the cementing together of volcanic sand and 
ashes. Many of theso curious compound 
roeks, possessing valuable properties, have 
been met with in volcanic countries. They 
almost all form admirable natural cement 
stones, and consist, for the most part, of the 
materials of felspar combined with a certain 
proportion of carbonate of lime. 

Peplollte (Gr. w6rXos, a cohering ; \lQos, 
stmc). A pseudomorplious mineral, after 
tolite, from Ramsberg in Sweden. 
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Peplus (Gr. WwAor). An upper garment 
anciently worn by the Greek, and especially 
by the Athenian, females: it was without 
sleeves, and fastened by a clasp on the arm 
or shoulder. The celebrated peplus of Athena 
was carried every year, in the Panathenaic 
processions, from the Geramicus to the Par- 
thenon, where it was offered to the goddess. 
The antiquity of this kind of ceremony is 
evinced by the passage in the Iliad (book vi.) 
where the Trojan women offer a similar robe. 
With this robe or peplus may be compared the 
hangings woven by the Jewish women for the 
Ashera. [Panathenasa ; Phallus.] 

Pepo (Lat. ; Gr. — lit. ripe — a gourd). 

In Botany, a one-cell ed, many-seeded inferior 
fruit, with parietal placentae, and a pulpy 
interior, as the Melon, the Gourd, &c. 

Pepper (Lat. piper, Gr. Wirepi). The Pep- 
per of commerce consists of the fruits of Piper 
nigrum, which, as prepared with or without 
their skin, form respectively black and white 
pepper. Other sorts of Piper possess properties 
for which they are valued in medicine. The 
name of Pepper is also given to several other 
vegetable products. Thus Bell Pepper, Bird 
Pepper, Bonnet Pepper, and Guinea Pepper, are 
various kinds of Capsicum, the fruits of which 
dried and ground yield Cayenne Pepper : Afri- 
can Pepper and Ethiopian Pepper are yielded 
by Habzelia ; Jamaica Pepper is the Allspice, 
Eugenia pimenta ; Malaguetta Pepper is the 
produce of an Amomwn ; and Japanese Pepper 
is Xanthoxylon piperitum. [Pimento; Piper; 
Pipe rack®.] 

Pepper-brand. Another name for Bunt. 
An affection of com plants attributable to tho 
presence of a microscopic fungus, called TUletia 
caries. The wheat crop often suffers much 
from this parasite. 

Pepper-dulse. The Laurencia pinnatifida, 
an alga which is sometimes eaten in salads, but 
is of inferior quality. 

Pepper-pot. The man-dram, a West Indian 
appetising preparation of Capsicum and other 
ingredients. 

Peppermint. The common name for 
Mentha piperita , a medicinal herb, which on 
distillation yields the Oil of Peppermint of the 
shops. [Mentha ; Mint.] This oil and the 
preparations made from it are largely need as 
aromatics, carminatives, and stimulants ; while 
from its powerful flavour it is often used to 
cover the taste of nauseous drugs. 

Pepsine (Gr. vfy is, digestion ). A peculiar 
animal principle, contained, hut only in very 
minute quantity, in the gastric juice, and which, 
in conjunction with acid matter, also present 
in that secretion, confers upon it its solvent or 
digestive powers in regard to certciu compo- 
nents of the food, and more especially in re- 
spect to the nitrogeniferous or plastic nutri- 
ment, such as albumen, fibrin, casein, and 
their modifications. It is especially charac- 
terised by its power of coagulating milk 
[Rennet], and afterwards acting upon and 
absolving the coagulum. It has no such 
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solvent power over fatty or amylaceous matters. 
Various means of isolating this principle have 
been suggested, but none of them very satis- 
factory. Certain preparations represented as 
containing pepsine (such as pepsine wine, &c.) 
have been supposed to be medicinally useful, 
as promoters of digestion ; but, even if they 
do contain pepsine, their therapeutic powers 
are very doubtful. According to Schmidt, by 
neutralising the gastric juice (obtained in this 
case from a woman suffering under a gastric 
fistula) with chalk, filtering, concentrating it by 
careful evaporation, and then adding alcohol, the 
pepsine is thrown down in white flakes, which 
are soluble in water and weak alcohol, but in- 
soluble in pure alcohol, and which, if heated 
above 150°, lose all their peculiar properties. 

Peptic. Relating to digestion. [Dyspepsia.] 

Perambulator (Lat. ambulo, I walk). A 
machine for measuring distances on roads ; also 
culled Odometeb and surveying wheel. Ma- 
chines of various sorts have been constructed for 
this purpose, both in ancient and modern times. 
One is described by Vitruvius, in Mb work De 
Architecture lib. x. c. xiv. The machine com- 
monly employed consists of a wheel, to wMch 
a sort of double pole is attached, carrying an 
apparatus of clockwork, wMch is set in motion 
by the revolution of the wheel, and shows the 
number of miles, furlongs, &c., passed over 
by an index and dial. The apparatus may be 
drawn along by a person on foot, or by a car- 
riage, to which it is more usually attached. 
For the sake of facility in reckoning, the cir- 
cumference of the measuring wheel is made 
equal to an aliquot part of a mile; usually 
half a pole, or ninety-nine inches. (Repository 
of Arte , vi. 249.) 

(Lat. pereeptio). In Mental 
Philosophy, that power, act, or state of the 
mind, which has a conscious reference to ex- 
ternal objects. Various theories of perception 
have arisen among philosophers, differing as 
this reference is supposed to be more or less 
immediate, or as the objects to which it refers 
are conceived to possess an independent reality 
or not. These theories are designated by the 
terms idealism and realism, which latter is sub- 
divided into natural or positive, and relative or 
negative realism. The best known system 
of idealism is that of Bishop Berkeley. 
[Idealism.] 

According to the scheme of negative or 
relative realism, all that we can know of an 
object is the feeling which it excites in our 
minds. The cause of tMs feeling we necessarily 
judge to be something external to ourselves ; 
out what it is in itself we have no means of 
knowing. This is the view adopted by the 
great majority of philosophers, down to Kant 
and Brown. 

The theory of natural realism is the one 
supported by Dr. Reid under the name of the 
common-sense system. This philosopher con- 
ceives the object in perception to be in some 
way immediately present to our consciousness 
its qualities are not merely felt by us, but dis- 
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covered in it. We derive a certain sensation 
from the whiteness or roundness of an object ; 
but it is the object itself and not our minda that 
are white or round. This doctrine, wMch was 
also that of the ancient Stoics, and expressed 
by them in nearly the same words as those 
used by Reid, is in fact rather a statement than 
an explanation of the problem. (Bain, The 
Senses and the Will.) 

Perch (Lat perca, Gr. Wpmj). The Perea 
fluviatilis, a river fish well known to anglers, 
and of wMch several allied species are to be 
found throughout all the northern countries of 
Europe ; the family is more widely dispersed. 

Perch (Fr. perche, Lat. pertica, a rod). In 
Land Measure, the fortieth part of a rood, or 
thirty and a quarter square yards. Perch 
is also sometimes used as a denomination of 
long measure, when it signifies the same thing 
as a rod or pole, being five and a half yards, 
or sixteen and a half feet. 

Perohera (Lat. pertica, a rod). The name 
of an order of birds, including the Scansores and 
Passeres of Cuvier. [Insessores.] 

Perchloric Acid. When sulphuric acid ip 
poured upon chlorate of potash, gaseous oxide 
of chlorine is evolved, and the saline matter 
wMch remains is a mixture of bisulphato 01 
potash and perchlorate of potash ; by wasliing 
it with cold water the former salt is dissolved, 
but the latter remains in the form of a white 
powder. When this is mixed with three times 
its weight of concentrated sulphuric acid, and 
heat applied, white vapours rise, which condense 
as a colourless crystalline substance in the re- 
ceiver. By rectification at 230° Fahr. this sub- 
Btance yields pure perchloric acid, which is at 
ordinary temperatures a heavy colourless vola- 
tile liquid which does not solidify at— 30° FaKr. 
Perchloric arid re&dOv gives up its oxygen to 
organic substances, bropped upon charcoal, 
ether, or alcohol, it explodes with intense vio- 
lence. Its formula is C10 r ,H0. 

Perootda (Lat perca, a perch). The name 
of the tribe of Acanthopterygian fishes of which 
the genus Perca is the type. 

Percussion (Lat. perenssio, from percutio, 
I strike). In Mechanics, the collision or striking 
of one Dody against another. The subject has 
been treated by Poinsof, with his customary 
ability and clearness, in Liouville’s Journal , t. ii. 
1857. A translation of this memoir will be found 
in the Phil. Mag. voL xv. 1858, and many of the 
theorems which it contains are given by Pro C 
Price in his Infinitesimal Calculus , voL iv. 

Percussion. In Medical language, the 
striking or _ ing upon any part of the 
surface of the l)ody, with a view of ascertain* 
ing the condition of the subjacent parts by the 
sound so produced. It is a valuable mode 
of exploration in some diseases of the cheer* 
Attention was first called to this mode of dia- 

g nosis in 1 761, by Dr. Avenbrogger, of Vienna : 

is work was translated into French in 1808, 
by Corvisart, and the subject was farther 
illustrated in 1 816 by the celebrated work of 
Laennec on Auscultation . 



PERCUSSION CAP 

Though tho great value of this mode of ex- 
ploration consists in its application to cases of 
chest affection, it is also of much assistance in 
alxlominal disease, and more especially when 
tumours are present. It not only assists us to 
define their extent, hut by affording a criterion 
of their relative position with the intestines, it 
often enables us more accurately to determine 
the exact organ or structure involved. 

Percussion Cap. The composition now 
used for the service caps consists of — 

Fulminate of mercury . . C parts 

Chlorate of potash . . 6 „ 

Antimony . . . . 4 „ 

This is pressed into the caps, and afterwards 
varnished to render it waterproof. The var- 
nish is not mixed with the composition. [Cap, 
Percussion.] 

Percussion, Centre of. That point in a 
solid body revolving on an axis at which, if an 
obstacle were applied sufficient to resist the 
rotation of the system, no motion would be 
communicated to the axis ; or, which is the 
same thing, if the axis were not fixed the sys- 
tem would acquire no tendency to revolve 
through the shock applied at that point. The 
centre of percussion is in the straight line pass- 
ing through the centre of gravity perpendicular 
to the axis; and its distance from the axis is 
expressed by the formula 

r-d nirrfr dm, 

where d m is the element of mass, and r the 
distance of d m from the axis. Poinsot, in his 
investigation on Percussion, defines this centre 
6omewhat differently. 

Percussion of Flnlilf. [Hydrodyna- 
mics.] 

Percussion Fuse. In Artillery, a fuse 
which is prepared to act by the shock of the 
discharge, but put in action by the second shock 
on striking the object. 

Pereyllte. A chloride of lead and copper 
occurring iu minute sky-blue cubes at La Sonora 
in Mexico; and named after Dr. John Percy. 

Ferdix (Gr. and Lat.). The genus of Galli- 
naceous birds to which the partridges belong. 
Many species are known. 

Peregrine Falcon (Lat peregrinus, wan- 
dering, from the manner of its flight). A 
species of long-tailed falcons, much used for 
sport in the middle ages. The changes -which 
the young of the Peregrine Falcon, like that of 
most Raptorial birds, undergoes, have caused 
much confusion as to the nomenclature of tho 
genus. Thus the Stone Falcon (Falcohthofalco) 
forms only one phase of the developcment of the 
Peregrine Falcon. 

Peremptory (Lat. peremptorius, from per- 
imo, I cut off). In Law, certain proceedings 
are so called which are of a final and arbitrary j 
nature, admitting of no answer but obedience : j 
such as a peremptory challenge to jurymen, 
without cause assigned; a pu\ s^ptusy man- 
damus, issued where a first mandamus has 
been disobeyed without sufficient cause; a 
peremptory undertaking to try at the next 
8G0 
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! sessions or assizes where a defendant has been 
allowed to put off trial as matter of indulgence ; 
and so forth.. 

Perennials (Lat. perennis, lasting through- 
out the year). Iu Botany, those plants whose 
roots remain alive more years than two, but 
whoso stems flow er and perish annually. Gar- 
deners generally call them herbaceous plants. 
They differ from annuals and biennials not only 
in the time of their duration, but also in this, 
that the two former perish as soon as they h.ne 
flowered, the act of reproduction exhausting 
their vital energies. Notwithstanding this dis- 
tinction, it is not at all times easy to say 
whether a plant is a perennial or not ; as, for 
instance, in the Agave americana , commonly 
! called the American Aloe This plant is her- 
j baceous, and lives for many years ; but when it 
! flowers it dies : so that in one respect it is 
| annual, its whole life being regarded as only 
one season of growth ; in another respect it is 
truly perennial. Such perennials are called by 
De Candolle monocarpic. 

Perennibranclilates (Lat. perennis, 
continual ; branchia, gills). The name of that 
division of Batraehian reptiles including tho 
species which preserve the external branchiae 
or branchial apertures throughout life ; as tho 
Siren, Proteus, and Menopoinc. 

Pereskia (after N. F. I\ ire, skius). A genus 
of the Cactus family, distin uu^lied from others 
by its fully developed lc ives, and hard woody 
stems. P. aculeata is called tho Barbados 
Gooseberry, its yellow fruits being edible 
and pleasantly tasted, and used in the West 
Indies for making preserves. Another species, 
P. Bho, bears handsome rose-coloured flowers, 
and its leaves are eaten ns salad in Panama. 

Perfect Cadence. In Music. [Cadence.] 

Perfect Xffumber. In Arithmetic, a num- 
ber equal to the sum of all its divisors. Thus 
6 is a perfect number, for its divisors. are 1, 2, 
and 3 , and 1 + 2 + 3 = 6. In like manner, 28 
is a perfect number, for its divisors are 1, 2, 4, 
7, 14 ; the sum of winch = 28. In general, every 
number of the form 2"- 1 (2" — 1 ), the latter 
factor being a prime, is a perfect number, the 
sum of its divisors being equal to the number 
itself. Perfect numbers are opposed to im- 
perfect ones, which latter are divided into two 
classes, abundant and dfc*>nt, according as 
the sum of the divisors exceeds or is exceeded 
by the number itself. 

Perfect Tense. That form of the verb 
marked in English by the auxiliary have, which 
designates an action finished at the time when 
we speak of it. 

Perfectibility (Lat. perfeetns, part, of 
perficio, I complete). Tho capability of ar- 
riving at perfection. This word, which is 
entirely modern, and scarcely as yet admitted 
in our language on classical English authority, 
is commonly used in reasoning on the social 
condition of mankind. The theory of the 
indefinite perfectibility of the human faculties, 
which constitutes the basis of many modern 
systems, is perhaps now’here so plainly devc- 



PERFECTING 

loped as in the Preface to the Tableau Histo - 
rique de fEnUndement Humatn of Condorcet. 

Verftctiiir. In Printing, taking the im- 
pression from the second form of a sheet, called 
also the reiteration or ret . 

Verlbllate (Lat. per, through , and folium, a 
leaf). In Botany, when the bases of two oppo- 
site leaves are so united that the Btem appears 
to pass through the substance of the leaf itself. 

Perftune (Fr. parfura, Lat. fumus, smoke). 
A term used to denote the volatile effluvia from 
any body affecting the organ of smelling, or the 
substance emitting those effluvia. Perfumes 
were in general use among the ancients ( Quart. 
Rett, voL xxiii.); and in France, Germany, 
Spain, and Portugal, and, though not to so 
considerable an extent, in England, they are 
regarded almost as necessaries. In general 
they are made of musk, ambergris, civet, 
rose and cedar woods, orange flowers, jasmines, 
jonquils, tuberoses, and other odoriferous 
flowers. Aromatic drugs, such as storax, 
frankincense, benzoin, doves, &c. &c., enter 
into the composition of a perfume ; and many 
perfumes are composed of aromatic herbs or 
leaves, as lavender, marjoram, sage, thyme, 
&c. &c. (See the artide ‘ Perfumery ’ in tire's 
Diet, of Arts tfc.) [Odours op Flowers.] 

Pergameneous (Lat. pergamena, •parch- 
ment). In Entomology, when a part consists 
of a thin, tough, semitransparent substance 
somewhat resembling parchment. 

Pergola (Lat.). In Ancient Architecture, 
probably a kind of booth or small house, so 
constructed that those who passed by might 
easily look into it, and hence used by those 
who wished to attract notice, as painters, 
teachers of philosophy and grammar, &c. By 
Winckelman it .is thought to be an arbour in a 
garden, or a terrace overhanging a garden. 

Pergunnuli (Hind, pargana). In British 
India, the designation of a district comprising 
several villages, and forming a subdivision of 
a zillah. 

Periagua. A large canoe used in the Pa- 
cific, and composed of the trunks of two trees. 

Perianth (Gr. wept, around , and &vdos, a 
flower). In Botany, a calyx and corolla, the 
limits of which are undefined, so that the parts 
cannot be satisfactorily distinguished from each 
other ; as in many Monocoty ledonous plants, 
e.g. the Tulip. 

Periboloa (Gr. from wept, around , and 
fidxkto, I cast). In Architecture, a court or 
enclosure of a temple surrounded by a wall. 
In a peribolos at Palmyra, the temple is sur- 
rounded by a wall with two rows of interior 
columns, each side of which is from seven 
hundred to eight hundred feet long. (Wood, 
Ruins of jpolmyra.) 

Pericarditis (Gr. wept, and KopSfo, the 
heart). Inflammation of the pericardium. 

Pericardium (Gr. wepindpSios). The mem- 
branous sac which surrounds the heart. 

Pericarp (Gr. wept, and icapwis, fruit). In 
Botany, every part of a ripe fruit on the outer 
side of tbs placenta. 
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Periobeetial (Gr. wept, and x a ^ T1 t» hair). 
In Botany, the leaves situated at the base of 
the set® of mosses. 

Perlelase (Gr. wept, and K\t (<ris, cleavage). 
A native magnesia with from 5 to 8 per cent, 
of protoxide of iron, found at Monte Somma 
near Naples, in ejected masses of white lime- 
stone. It occurs in octahedrons and in grains 
of a dark green colour. The name has refer- 
ence to the cleavages at the angles. 

PerloUne (Gt. wepiKkivbs, sloping on all 
j rides). A variety of Albite or Soda-Felspar 
in which a portion of the soda is replaced by 
potash. It is foun i at St. Gotthard in Swit- 
zerland in large distinct crystals; at Zoblitz 
in Saxony, and in the Tyrol. 

Perlcope (Gr. wepucowb , a section , from 
K<hrro?, I out). A word used by theologians .to 
signify a passage of the Bible extracted for 
the purpose of reading in tho communion 
service and other portions of the ritual; or 
as a text for a sermon or homily. 

Pericranium (Gr. wepiKpdvtos , passing 
round the cranium or skull). The membrane 
of the bones of the skull. 

Perldiola (Or. wepihlw, I hind round). The 
membrane by which the sporules of Algaceous 
plants are immediately covered. 

Perldium (Gr. wcoibtw, l bind round). In 
Botany, a term used for the outer coat or 
coats immediately enveloping the sporules, in 
some fungi. 

Peridot (Arab, feridet, a precious stone). 
A name for Chrysolite. 

Peridrome (Gr. veplhoouos, from wept, and 
8p6fios). In Architecture, the space in a peri- 
pteral temple between the walls of the cella and 
the columns. The term may be applied to any 
gallery of communication round an edifice. 

Perigee (Gr. veplyuos, from wept, and yij, 
the earth). In Astronomy, that point of the 
moon’s orbit which is nearest to the earth. 
Anciently the term perigee was applied to the 
orbits of the sun and planets, as well as the 
moon, because they were supposed to circulate 
round the earth. Since the true centre of 
motion has been discovered, the term perihelion 
is used to denote the corresponding points. 

Perigone (Gr. ire pi, and ytyvopm, I grow). 
A synonym of the word perianth', but fre- 
quently applied in the case of those plants in 
which the parts of the flower are all herbaceous 
and not coloured, as in the Docks. 

Perigynlum (Gr. wept, and ywh, a female). 
The urceolate body formed in the genus Carex 
I by two bracts, which become confluent at 
| their edges, and enclose the pistil, leaving 
i a passage for the stigmas at their apex. The 
term is also used occasionally to denote tho 
organ commonly called the disc. 

Perlgynous (Gr. wept, and ywb). In 
Botany, a term applied to stamens or petals 
which originate from the sides of a calyx. 

Perihelion (Gr. wept, and the sun). 

In Astronomy, the point in the orbit of a 
planet or comet which is nearest the sun. It 
is the extremity of the major axis ol* tho 
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orbit nearest to that focus in which the sun 
is placed ; and its position, or longitude, is one 
of the elements by which the orbit is deter- 
mined. [Planet.] 

Pesilla. The name of a genus of Labiate, 
chiefly interesting from its containing a species, 
P. nankineneis, with deep purple leaves, which 
is much used in the planting of modern summer 
flower gardens, leaf- colour being largely em- 
ployed to produce pictorial effects. 

Perilympb (a word coined from Or. wept, 
and Lat. lympha, water). The fluid between 
the membranous and osseous labyrinth of the 
ear, or that in which the membranous labyrinth 
is suspended. 

Perimeter (Or. vcplfierpot, from w cpl, and 
fiirpov, measure). In Geometry, the circuit 
or boundary of any plane figure. In round 
figures it is equivalent to circumference or 
periphery ; but the term is more frequently 
applied to figures hounded by straight lines. 

Period (Gr. vepiobos). In Astronomy and 
Chronology, this word denotes an interval of 
time at the end of which the same phenomenon 
again takes place. The period, or periodic time , 
of a planet is the time in which it performs a 
revolution in its orbit. For chronological 
periods, see Cycle. The term is also used in 
Arithmetic, to denote the recurrence of a series 
of digits or numbers in the same order as in 
circulating decimal fractions. 

Period. In Rhetoric, strictly a sentence so 
framed that the grammatical construction will 
not admit a dose, and the meaning remains 
suspended, until the end of it. A sentence in 
which the sense would permit of a sty>p before 
its completion is, in this sense, not a period. 
The Greek and Latin languages were much 
more periodic than most modem tongues ; i. e. 
they admitted of the construction of sentences 
so that a single grammatical connection should 
run through a great series of words, while a 
similar series, in a modem language, would be 
so arranged as to form several distinct gram- 
matical wholes. 

Period, The Julian. [Julian Period .J 

Periodic Add L An acid analogous in 
composition to the perchloric, consisting of 1 
atom of iodine, 7 of oxygen, and 1 of water 
(10* HO). 

Periodic Function. In Mathematics, 
a function whose values recur as the value 
of the independent continuously increases. 
The difference between' two successive values 
of the independent variable corresponding to 
equal values of the function is called the period. 
The trigonometrical functions are periodic, 
their period being 2*. Exponential functions 
also posse— the property of periodicity, but 
thei r pe riod is imaginary, being equal to 
2*V— 1. Elliptic functions, since they include 
both trigonometrical and exponential on—, 
are doubly periodic. The term periodie is 
applied to orainazy and to continued fractious, 
as well as to senes, in a manner which will 
be best understood by referring to the respec- 
tive terms. 
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Periodicals. In literature, strictly, pub- 
lications continued in numbers, appearing at 
regular intervals. But papers appearing at un- 
certain intervals (especially in Germany) are 
often comprehended under this general name. 
The first periodical in the character of a review 
was the Journal dee Savane , begun in 1663. 

Perloeoi (Gr. irtploucoi, from mpl, and obtia>, 
I dwell). In Geography, those inhabitants of 
the globe who live under the same parallel of 
latitude, but on opposite meridians ; that is, in 
places which have the same latitude, but differ 
in longitude by 1 80°. They have their spring, 
summer, winter, and autumn in the same 
months of the year ; but when it is noon with 
the one it is midnight with the other. 

In Greek history, the Periceci were the free- 
men or citizens of the t hundred townships of 
Laconia, as distinguished from the ruling class 
of Spartan citizens. [Sparhate.] 

Periosteum (Gr. ptdereor, from **p(, and 
berriov, a bone). The membrane which invests 
the hones. It is of a fibrous texture, and 
vascular. 

Periostnumm (Gr. wept, and terpcucov, a 
shell). The layer of animal substance, or 
cuticle, which covers the outer surface of 
shells, and which the French conchologists 
term drop marin 

Periotic Bones (Gr. rtpi, and obs, ut6s, the 
ear). The bones which surround the internal 
ear, or labyrinth. The bone which immediately 
invests it is the petrosal or ear-capsule : this is 
surrounded by the exoccipital, paroccipital, oii- 
sphenoid, mastoid, basioccipitaJ, tympanic, and 
squamosal, or by some of them. The cavity 
which they form for the ear-capsule is the oto- 
crane : it is serially homologous with the orbit. 

Peripatetics. A name given to that 
school of ancient philosophers which derived 
its origin from Aristotle, who instructed them 
in a xepfiraTOf, or covered walk, of the Ly- 
ceum at Athens. The immediate successors 
of Aristotle in the peripatetic doctrine were 
Theophrastus, Eudemus the Rhodian (from 
whom is derived the title of the Eudemian 
Ethics), Dicsearchus of Messana, Aristoxenus 
of Tarentum, and Strato of Lampsacos ; among 
the later Peripatetics are preserved the names 
of Glycon of Troaa, Hieronymus of Rhodes, &c. 
It would be unreasonable to expect that so 
elaborate a system as that of Anstotle should 
have received any important addition to its 
leading doctrines at the hands of bis followere. 
They contented themselves either with defend- 
ing and interpreting their master’s doctrines, 
or with applying his method to the explanation 
of natural philosophy. Under their hands his 
system seems to have degenerated into a species 
of empirical materialism, a scheme as widely 
at vanance with his genuine doctrines as was 
the dry scholastic formalism which in the 
dark ages also passed for his philos qphy. (For 
notio— of the later Peripatetics, — e Cicero, 
Acad. Quset., and De Finibus , c. v. ; Lactant. 
De Ird Dei, e. x. ; Plutarch, De SdLrtid, &c.) 
The Peripatetic school produced no- men of 
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note after its great founder, which is at- 
tributable to the current of free speculation 
being shackled by the authority of Aristotle, 
whose dogmas it was content to illustrate with- 
out daring ever to impugn them ; and in this 
respect its spirit was remarkably contrasted 
with the scepticism of the new Academy. 
(Ritter’s History of Ancient Philosophy , book 
ixrch. i.) [Aristotelian Philosophy.] 
Peripeteia (Gr. a sudden reversing). Ac- 
cording to Aristotle (Poet. ii. .1), a condition or 
circumstance of the drama, being a change of 
fortune from happiness to misery, or the re- 
verse, which takes place in the situation of the 
principal personage. [Catastrophe ; Drama.] 
Periphery (Gr. rtpapipeia, a circumference). 
In Geometry, the contour or boundary of a 
closed figure ; ordinarily it is synonymous with 
perimeter, and, in the case of the circle, with 
circumference. 

Periphrasis (Gr.). In Rhetoric, the use 
of several words to express the sense of one, or 
of a more involved and prolix form of ex- 
pression to convey a meaning which might be 
adequately denoted by a shorter phrase. 

Periplanetam. In Astronomy, the part 
of the orbit of a satellite in which the satel- 
lite approaches nearest to its primary. Thus 
at perisaturnium the satellites of Saturn are 
nearest Saturn. [Perigee.] 

Periplus (Gr. irepiirKovs, from i rept, and 
ic\4w, 1 sail). A circumnavigation. The word 
is used only as the title of some fragments 
which remain to us of narratives of voyages of 
the classical ancients. The Periplus of Ranno 
is a Greek translation (real or supposititious) 
of an inscription said to ha% e been erected at 
Carthage in memory of a voyage along the 
western coast of Africa, respecting which much 
discussion has arisen among modem geogra- 
phers. The date of this voyage is uncertain, 
hut generally fixed by conjecture at 400 or 500 
years before Christ. The Periplus of Scylax, 
which is supposed to belong to the age of 
Augustus, contains a succinct account of some 
journeys along the coasts of Europe and Asia. 
Two works bearing the same title pass under 
the name of Arrian, who wrote in the second 
century after Christ; the first contains a de- 
scription of the Euxine, the second of the 
Erythraean Sea (Persian Gulf). (Sir G. Lewis, 
Astronomy of the Ancients, 454, 604.) 

The work sometimes spoken of as the Periplus 
of Cosmas, is the Topographic Christiana of a 
merchant who in the tune of Justinian received 
the name of Indicopleustes, from his voyages in 
the East. Some account of his geographical 
theories may be found in Gibbon, Roman 
Empire , ch. xlvii. ; and Lecky, Rise and Progress 
of Rationalism in Europe , vol. i. 293 &c. 

Perlpnenmony (Gr. veptnrtvpovla). In- 
flammation of the lungs. [Pneumonia.] 

Peripteral (Gr. wephrrtpos). In Architec- 
ture, a building surrounded with a wing, aisle, 
or passage. The word peripteral denoted those 
Greek temples in whicn the cella is surrounded 
by a single row of columns, to distinguish them 
663 
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from the dipteral, in which two rows of columns 
surrounded the cella. 

Peris. In the Persian Mythology, a class of 
imaginary beings closely Rllied to the elves or 
fairies of more northern latitudes, supposed to 
be the descendants of the fallen angels, and 
excluded from Paradise till they have made 
atonement for their sins. This'notion is illus- 
trated in Moore’s poem of * Paradise and the 
Peri,* in Lalla Rookh. [Fairies.] 

Ferlscll (Gr. vsploKios, from ir ept, and cxid, 
shadow). A name applied by geographers to 
the inhabitants within the arctic and antarctic 
circles, because, as the sun at certain times 
of the year does not set to them in the course 
of his diurnal revolution, their shadows de- 
scribe an entire circumference. 

Perlsperm (Gr. nept, and owlpfta, seed). 
In Botany, a term used by some to denote the 
testa or skin of a seed, and by others the al- 
bumen of a seed. 

Perlssodactyla (Gr. nepiocSs, odd , and 
SdtcruXos, finger). An order of hoofed Gyren- 
cephalate mammalia with functional toes on the 
hind foot, of uneven number, as one or three , 
and which hare a simple stomach and an enorm- 
ous or complex caecum. The order has existed 
from the Eocene period to the present day. It 
comprises the following genera, the fossil forms 
being marked in italics, and those with the 
typical diphyodont dentition with an asterisk. 
Rhinoceros, Aceroth.rium , Hyrax, Elasmothe- 
rium , Hysterotherium , Tapirus, Harlanus , Pla - 
tygonus, * Coryphodon, Lophiodon, * Pachy- 
nolophus , * Pliolophus, * Hyracotherium, Ste- 
rcognathus, (?) *Anchiloptis, * Lophiotherium, 
Tapirulus , Listriodon, * Palceotherium, Propa- 
Iceothcrium , Pdloplotherium, * Anchithcrium, 
*Hipparion, Equus, Macrauckenia. 

Peristaltic (Gr. ntpurrdXriKis, compress- 
ing). A term applied to the peculiar motion 
of the intestines, by which their contents are 
gradually propelled from one end of the canal 
to the other. 

Perlsterlte (Gr. irepiarepd, a pigeon). A 
variety of Albite from Bathurst in Canada ; 
so called from the resemblance of its iridescent 
play of colours to the hues of a pigeon’s neck. 

Peristome (Gr. ircpl, and cri/ta, a mouth). 
The fringe of teeth seen round the edge of 
the cup in the capsule of a Moss, when the lid 
is broken off. The teeth of which it is com- 
posed are various in number and character. 

Peristomes (Gr. irepl, and trrdfia, a mouth). 
Tho name of a family of Pectinibranchiate 
Gastropods, including those species in which 
the shells have the margin of the aperture or 
month unbroken and continuous. 

Peristylium (Gr. we purrbXiov, from w*pf, 
and crvXos, a column). In Architecture, a 
court, square, or cloister, with coluihns on three 
sides. In peristylia with columns on each of 
the four siaeB, the range towards the south is 
frequently higher than the rest. This species 
was called a Rhodian peristylium. 

Peritonaeum (Gr. wepcrlvcuoy, from irtpi - 
r:lvu, I btretch round). The membrane which 
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envelopes the abdominal viscera, and lines the 
cavity of the abdomen. Hence also 'peritonitis, 
or inflammation of the peritoneal membrane. 

Peritroclilftm (G-r. ittpirp6x^ov % from vepl, 
and rptxu, I run). In Mechanics, a wheel or 
circular frame of wood, fixed upon a cylinder 
or axle, round which a rope is wound. The 
wheel and cylinder being movable about a 
common axis, a power applied to the wheel will 
raise a weight attached to the rope with so 
much the greater advantage as the circum- 
ference of the wheel is greater than that of the 
cylinder. This mechanical power is called the 
axis in peritrochio ; the windlass and capstan 
are constructed on the same principle. 

Periwinkle (Fr. pervenche). The common 
name for Vinca, a genus of Apocynaceous plants, 
comprising but few species. V. major, minor , 
and hcrbacca , are amongst the more interesting 
of hardy perennials adapted for rock work. 

Pkri winkle. In Zoology, the Littorina 
httorea of Lamarck, a shell which is found on 
the shores of all the northern coasts of Europe. 
Much variation exists amongst the individuals 
of the species, as to the relative developement 
of the spire, and of the lip, and in the thick- 
ne.^s of the shell. 

Perjury (Lat. peijurium). In Law, the 
taking of a wilful false oath or affirmation, by 
a witness lawfully required to depose the truth 
in a matter of some consequence to the point in 
question. A false oath, therefore, taken before 
no court, or before a court incompetent to try 
the issue in question, does not constitute the 
offence of penury at common law. But many 
statutes provide that a false oath or declaration 
made on some specified occasions or for some 
particular purposes shall be considered to be 
perjury, and punishable accordingly. Perjury 
is a misdemeanour at common law, and by 
several statutes punishable by fine and im- 
prisonment, and by penal servitude for a term 
not exceeding seven years. 

Perkunoa. One of the chief divinit'es of 
ancient Prussia, who, together with Rikollos 
and Potrimpos, formed the Trinity of the 
Slavonic nations. He was regarded as the god 
of the elements; and his worship extended 
to Russia, Poland, and Bohemia. (Grimm’s 
Deutsche Mgtho’ogie.) 

Perlito. A mineralogical synonym for 
Pearl-stone. 

Permanent Axes. At any point of a 
body, permanent axes are the axes around each 
of which, if the body be caused to rotate, the 
centrifugal forces thus generated will either 
be in equilibrium or have a simple resultant 
passing through that point. They coincide 
with the principal axes at the point. When the 
latter point itself coincides with the centre of 
gravity, the centrifugal forces will also balance 
each other as to effects of translation, and thus 
the rotation-axis will remain unchanged during 
the whole motion. 

Permanent White. Sulphate of baryta, , 
when used as a pigment. It is not, like white | 
lead, liable to discolouration. 
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Permanganic Acid, called also Eyper- 
manganic Acid. A compound of two atoms 
of manganese with seven atoms of oxygen. It 
has been obtained in carmine-red acicular crys- 
tals. Its salts are of a fine red or purple hue. 

Permian. This name was given by Sir 
Roderick Murchison, and has been accepted by 
most geologists in various parts of the world, 
as a convenient designation for rocks forming 
the uppermost of the great palaeozoic series, 
and appearing, in England, to pass by almost 
insensible gradations into the beds of the new 
red sandstone belonging to the mesozoic or 
| secondary period. 

| Russia, in that part of Eastern Europe which 
contained the ancient kingdom of Berm, af- 
forded to S.r Robert Murchison large and 
'well-marked fossiliferous rocks, having definite 
mineral characters, which enable l him to draw 
I a line of demarcation not so clear elsewhere, 
but sufficient to serve as a useful guide when 
| once identified. 

The Permian series includes in England (1) 

| the magnesian limestone, which directly under- 
lies the new red sandstone, to which it is gene- 
rally though not always unconformable, and (2) 
a series of sandstones, called the lower new red 
sandstone, passing into the coal measures; and 
often containing fossil vegetation almost iden- 
tical with that of the coal period. 

In Germany there is a series of beds of the 
same age, but in which the magnesian lime- 
stone is represented by some peculiar mag- 
nesian deposits much more shaly than in 
England, and these overlie a remarkable bi- 
tuminous shale, containing numerous fossil re- 
mains of fishes, and much copper ore, worked 
at Mansfeld in Thuringia. Below this is a 
sandstone not unlike l hat of England. 

The Russian representatives of these beds 
occupy a tract measuring seven hundred miles 
in one direction by four hundred in another, 
in a trough of carboniferous limestone. They 
are fossiliferous, including rocks and fossils 
identical with those of our own magnesian 
limestone and the German bituminous schist. 
They also contain curious remains of reptiles 
like some that have been found near Bristol. 

Besides reptiles and fishes, the rocks of this 
period contain numerous shells and corals, 
which are characteristic and peculiar. [Mag- 
nesian Limestone ; Kupfer Sciiiefer.] 

Permit (Lat. permitto, I allow). An order 
or written permission from an officer of the 
customs, authorising the removal of goods, 
subject to excise duties, from one place to 
another. 

Permutanti (Lat. permutantes, part, of 
1 permuto, I change). In Algebra, functions 
| which include commutants and determinants, 
as well as other functions of a like kind. 
To give a simple example ; 

V 1,2.3 - V 1|St , + V 2,3.1— V 2>1 ,3 + V3.1.2 — ^2,2,1 

denotes a permutant in which the symbol V 
with its suffixes may represent any quantity 
whatever dependent upon tho arrangement of 
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these suffixes, and the signs of the successive 
terms follow the ordinary rule of signs. [Rule 
of Signs.] If Vi,j,k denote the product o t aj a k , 
the permutant becomes a determinant. Papers 
on Permutants and Commutants by Professors 
Sylvester and Cayley will be found in the Cam . 
and Dub. Math. Journal , vols. vi. and vii. 

Permutations (Lat. permutatio, from 
muto, I change). In Algebra, the different ar- 
rangements that can be made of a number of 
objects by changing their order. Thus a be, 
be a, cab, acb, ba c,cba, are the six possible 
permutations of three letters. The number of 
different permutations that can be made of n 
different letters is equal to the product of the 
first n numerals 1, 2, 3, . . n. This number, 
which is always even, is often expressed by the 
symbol n\. When the objects, or letters, are 
not all different, the number of distinct permu- 
tations is, of course, diminished. If there are 
p x of one kind, p 2 of another, p 3 of a third, and 
so on, the number of permutations can be 

easily shown to be — | 

Pj ilh. L* * ' 

Thus from the word ecclesiastical , which con- 
tains 14 letters, two of which are a, two e, 
two l, two i, two s, and three c, 

14| 

• 2| 2|~2f2 | 2| ~ 3| = 454053600 Afferent words, 

pronounceable and unpronounceable, could be - 
formed. For another^ application of this for- 
mula, see Multinomial Theorem. 

In many algebraical enquiries, as for instance 
in the theory of determinants, it is of im- 
portance to examine more closely the mode in 
which any permutation of a group of symbols 
may be obtained from the primitive arrange- 
ment. Cramer, in the appendix to his Analyse 
dcs Lignes Courltcs , divides the permutations of 
a given set of symbols into two equally 
numerous classes ; those of the one class con- 
tain an odd and those of the other an even 
number of displacements ; it being understood 
that any two symbols in a permutation give 
riso to a displacement if their order of sequence 
is the opposite of that of the same two symbols 
in the primitive arrangement. Thus, taking 
the first six numerals in their natural order 
as a primitive arrangement, the permutation 
251463 would contain six displacements, viz. 
(2, 1), (fi. 1), (6, 4), (S, 3), (4, 3) and (6, 3), 
but 241563 only five ; so that the two permuta- 
tions would belong to opposite classes. Every 
interchange of two symbols changes the class of 
the permutation. Thus A g B h C and A h 11 
g C are necessarily permutations of opposite 
classes, if g and h denote any two symbols 
whatever in their natural order, and A, 15, C, 
any groups of symbols. For, neglecting the 
displacements arising from the symbols in A 
and C as being common to both permutations, 
the first will contain (3-3,) + 3 a additional 
displacements if, of the 3 symbols in 15, 3, are 
greater than g , and 3 a greater than h ; and 
Vol. II. 86 3 
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the second will contain 1 + (3— 3 8 ) + Now the 
difference between these numbers of displace- 
ments is 2 (3i-3 2 ) + 1» which is necessarily 
an odd number. From this it follows that 
in . whatever way one permutation may he ob- 
tained from another by repeated interchanges of 
two symbols, the number of sUch interchanges 
must be constantly even or constantly odd. 

A cyclical permutation of any group of sym- 
bols is obtained by replacing each symbol by 
the next following one, and the last by the 
first ; thus b c d a is a cyclical permutation of 
abed. The formation of a cyclical permuta- 
tion of n symbols requires at least « — I inter- 
changes of two symbols, and may always he 
effected with this number. Any permutation 
whatever may be regarded as composed of one 
or more cyclical permutations of groups of 
symbols taken from the primitive or any other 
arrangement. Thus in obtaining 416253 from 
the primitive arrangement, 1 has been changed 
to 4, 4 to 2, and 2 to the starting symbol 1 ; 
again, 3 has been changed to 6, and 6 to 3 ; and 
lastly, 5 has been left unchanged. Counting 
the last as one, therefore, 416253. may be said 
to consist of three cyclical permutations of 
three, two, and one symbols respectively. The 
minimum number of interchanges required, 
therefore, in the formation of this permutation 
from the primitive is equal to (3 — 1) + (2 — 1) 
+ (1 — 1) or (3 + 2 + 1) — 3 or 6 — 3, i.e. to the 
difference between the total number of symbols and 
the number of cyclical permutations. This law 
is general, and was first discovered by Cauchy. 
{Jour, de Vftcolc Poly technique, cah. 17.) 

Pernambuco Wood. The wood of Cas- 
alpinia echinata. 

Pernancy (Nor. Fr. pemcr). In Law, the 
taking or receiving of rents, profits, &c. 

Pernio. [Chilblain.] 

Peroneal Muscles (Gr. Treptvri, the fibula). 
Muscles arising from the fibula, and concerned 
in the movements of the foot. 

Peronospora (Gr. irepSvri, a pin, and airopd, 
seed). The genus of microscopic fungi to which 
belongs the minuto mould or fungus whirh is 
generally believed to cause the potato disease. 
The Ptronospora, observes Mr. Berkeley, are 
most active agents in the destruction of vege- 
tables, and it is to the ravages of P. infestans 
that the potato murrain is due. The same 
plant has been called Botrytis infestans. In 
these fungi, the mycelium creeps amongst the 
loose tissues of living leaves, and rapidly causes 
their destruction 

Peroration (Lat. peroratio). The con- 
cluding part of an oration, in which either the 
arguments of the speech are recapitulated, or 
an aj. peal made to the sentiments or passions 
of the audience. 

Perowakine. A mineralogical synonym 
for Tetr.iphyline. 

Perowsklte or Peroffsklte. A titanate 
of lime, found in cubes of an iron-black colour 
| in chlorite slate at AehmatowskintheUrul, and 
; at Sehelingen in the Kaiserstuhl. Named after 
count von Pcrowski. 

1 3 K 
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Peroxide* The highest degree of oxidise- 
ment of which a metal or other substance is 
susceptible without becoming an acid. 

Perpendicular (Lat. perpendiculum, a 
plumb-line). In Fortification, a line drawn 
perpendicularly from the point of bisection of 
the exterior aide, towards the place. 

Perpendicular. In Geometry, a straight 
line is said to be perpendicular to another 
straight line when the adjacent angles formed 
by their intersection are equal, and, conse- 
quently, each is a right angle. A straight line 
is perpendicular to a curve at a given point 
when it is perpendicular to the tangent to the 
curve at that point. In this case the perpen- 
dicular is usually called a normal to the curve. 
[Normal.] A straight line is perpendicular to 
a plane when it is at right angles with every 
straight line in the plane passing through the 
point of intersection. A plane is perpendicular 
to a plane when any straight line in the first, 
which is perpendicular to the common inter- 
section of the two planes, is also perpendicular 
to the second plane. 

Ferpendt Stone. In Architecture, a stone 
that goes through the walls, and is dressed on 
both sides as a common piece of ashlar. The 
French term purpaigne is used to express the 
heading course of the bond ; but in England, 
it seems to have been restricted to stones 
appearing in the two faces of the walls, with a 
dressed face on either side under the name of 
perpendt stone. 

Perpetual Motion. In Mechanics, a 
machine which, when set in motion, would con- 
tinue to move for ever, or at least until de- 
stroyed by the friction of its parts, without the 
aid of any exterior cause. The discovery of 
the perpetual motion has always been a cele- 
brated problem in mechanics, on which many 
ingenious, though in general ill-instructed, per- 
sons have consumed their time; but all the 
labour bestowed on it has proved abortive. In 
fact, the impossibility of its existence has been 
so fully demonstrated from the known laws of 
matter and of the conservation of force, that it 
is rather an insult than a praise to say of any- 
one that he has occupied himself with the 
reocarch. Nevertheless, the pursuit of the chi- 
mera has been the cause of many useful 
inventions. 

In speaking of the perpetual motion, it is to be 
understood that from among the forces by which 
motion may be produced wc are to exclude not 
only air and water, but other natural agents, 
as heat, atmospheric changes, &c. The anly 
admissible agents arc the inertia of matter ard 
its attractive forces, which may all be considered 
of the same kind as gravitation. 

It it. an admitted principle in philosophy that 
action and reaction are equal ; and that when 
motion is communicated from one body to 
another, the first loses just as much as is gained 
by the second. But every moving body is con- 
tinually retarded by two passive forces, the 
resistance of the air and friction. In order, 
therefore, that motion mav be continued with- 
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out diminution, one of two things is necessary — 
either that it be maintained by an exterior force 
(in which case it would cease to be what we 
understand by a perpetual motion), or that the 
resistance of the air and friction be annihilated, 
which is physically impossible. The motion 
cannot be perpetuated till these retarding forces 
are compensated, and they can only be com- 
pensated by an exterior force ; for the force 
communicated to any body cannot be greater 
than the generating force, and this is only 
sufficient to continue the same quantity of 
motion when there is no resistance. To find 
the perpetual motion is therefore a proposition 
equivalent to this : to find a force (either an 
attractive force, b’ke that of gravitation or mag- 
netism ; or an elastic force, that of a spring for 
example) greater than itself. 

But it may be argued that by some arrange- 
ment or combination of mechanical contrivances 
a force may be gained equal to that which is lost 
in overcoming friction and atmospheric resist- 
ance. This notion at first mention appears 
plausible, and is in fact, that by which most 
speculators have been led astray. It is, how- 
ever, entirely erroneous ; for by no multiplica- 
tion of forces or powers by mechanical agents can 
the quantity of motion be increased. Whatever 
is gained in power in lost in time ; the quantity 
of motion transmitted by the machine remains 
unaltered. 

Although the perpetual motion has b^en de- 
monstrated again and again to be impossible on 
any known principle of mechanics, projectors have 
not thereby been deterred from the pursuit. In 
1775 the Academy of Sciences at Paris resolved 
not to consider or admit into their Memoirs any 
future proposal for the discovery of the perpe- 
tual motion ; yet such appears to be the seduc- 
tive nature of the subject, that innumerable 
schemes, designs, and projects for accomplish- 
ing it have since been put forward ; and there 
are instances of men of no common attain- 
ments and reputation, and well versed moreover 
in the principles of mechanical science, who have 
been deceived by the ingenious frauds of char- 
latans and impostors into a belief of its actual 
discovery. (Montucla, Hist, des Math . tomo 
iii. p. 813; Repertory of Arts , vols. vii. and 
xiv. ; London Journal of Arts, May 1827 ; Airy, 
Trans, of the Cambridge Phil. Sor. vol. iii. part 
ii. ; Poppc, W under dir Mcchanik, 1832; and 
various papers in the earlur volumes of tho 
Mhnoires de V Acad hide dn> Sciences , and tho 
Philosophical Transactions.) 

Perpetuity (Lat. perpetuitas). In the 
Doctrine of Annuities, the sum of money which 
will purchase a certain annuity to continue for 
ever. Thus, money being worth 4 per cent, tho 
value of a perpetual annuity of 100/. will be 
2,500/. 

Perpetuity. In Law, the continuance of 
property in a given course of devolution for 
ever or for a period beyond reasonable limits. 
Tho policy of English law has always been 
strongly opposed to this, and the present rules 
on the subject have been gradually formed by a 
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long course of judicial decisions. The subject 
is highly technical, and admits of distinctions 
too subtle for full explanation in a short com- 
pass ; but the general rule may be stated to be, 
that a future or executory interest in property 
must be so given as to vest absolutely in some 
person within the period of a life or lives in 
being and twenty-one years afterwards ; and I 
any gift which by possibility might not vest | 
within this period will be wholly void even 
though in event it may in fact fall within the 
limit. Thus, if a legacy is given to one for 
life with remainder to such of his children as 
attain the age of twenty-two years, the gift to 
the children will be void even if they all attain 
the age of twenty-two years in the lifetime of 
their parent ; and many gifts are invalidated 
on similar grounds. The rule does not apply ! 
to limitations of real property preceded by an 
estate tail ; for, as the tenant in tail has the | 
power of acquiring the absolute fee simple and ' 
discharging the subsequent limitations, the 1 
remoteness of the event on which they may have 
been intended to arise will not affect tlieir 
validity; and gifts for charitable purposes 
(which, however, are subject to peculiar restric- 
tions of their own) are also excepted from the 
rule. With respect to contingent remainders in 
an entail, there is usually said to be a further 
restriction, embodied in the maxim that no re- 
mainder can be given to an unborn child followed j 
by a remainder to any of the issue of such unborn 
child ; but whether this restriction is merely 
an example of the rule against perpetuities, | 
or an independent rule, is a point as yet hardly 
settled. (Williams On Peal Property, p. ‘254.) 
Attempts to accumulate the income of property ! 
for the benefit of a future owner have been fur- j 
ther restrained by the Thellusson Act (39 & 40 
Geo III. c. 98), which forb ; is the acLumulation 
of income for any longer period than the life of 
the settlor, or twenty -one years from his death, 
or the minority of some person who if of full 
age would be entitled to the income in question. 
The Act does not apply to provision for paying 
debts or raising portions. Perpetual settle- 
ments of estates have been in some cases, such 
as those of Blenheim and Strathfieldsaye, estab- 
lished by Act of Parliament, usually as a re- 
ward for great public services. 

Perpeyn Wall. A pier, buttress, or other 
support, projecting from a vertical wall to receive 
the thrust of a beam, or of a roof, &c. ; this would 
be built in perpendt ashlar. 

Perpignan Wood. A French name for the 
wood of Celt is australis. 

Perry (Lat. pirum, a pear). A fermented 
liquor made from pears, in the same manner as 
cider from apples. The pears best fitted for 
producing perry are exceedingly harsh and tart ; 
but the liquor is pleasant and wholesome. 

Peraea (Gr. ntpc-la). A genus of Laura cc<r, 
containing the Avocada or Alligator Pear. This 
tree, P. gratissima , which is common in the West 
Indies and tropical America, grows to a mode- 
rate size, and bears large pear-shaped fruits, 
which are highly esteemed in the countries 
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where they are produced, though not at first 
relished by strangers. They contain a large 
quantity of buttery or marrow-like pulp, which 
is eaten with spice, lime-juice, or pepper and 
i salt. They also yield oil. The seeds are used 
for marking linen, as they leave an indelible 
black stain. 

Persecutions (Lat. persecutio, from sequor, 
I follow). The name by which several periods 
in the history of the Christian church are distin- 
guished. The persecutions which occurred in 
the first centuries of the Christian era, originated 
in the desire of the Gentile nations to suppress 
the Christian faith. On the accession of Con- 
stantino to the throne of the Western world, 
these persecutions ceased ; and the subsequent 
history of the church is disfigured by persecu- 
tions raised by the more powerful against the 
weaker of the Christian sects. 

In his History of Rationalism in Europe 
(i. 360, ii. 97, &c.), Mr. Lecky asserts that per- 
secution is the logical and necessary result, of 
the doctrine of exclusive salvation, and that the 
man who ‘with realising earnestness ’ believes 
this doctrine * will habitually place the dog- 
matic above the moral element of religion ; he 
will justify, or at least very slightly condemn, 
pious frauds or other immoral acts that sup- 
port his doctrines, . . . and he will, above all, 
manifest a constant tendency to persecution.* 

Persephone. In Greek Mythology, a 
daughter of Zeus and Dem£t£r : but the name 
occurs in many forms, as Persephassa, Perse- 
phatta, &c., the first part of the word reappear- 
ing in Perseus. The story of her abduction by 
Hades or Polydegmon, while she 1 was playing 
in the fields of Enna, of the woeful wanderings 
of Dimeter in search of her daughter, and of 
her sojourn in the house of Keleos at Eleusis, is 
told in the beautiful Homeric hymn to D6mGt&r. 
which relates how Hades was compelled to part 
with Persephone for six months of each year, 
and how she is compelled to return to him by 
having eaten the pomegranate seed. 

This legend, which is not noticed in the 
Iliad or Odyssey , was localised in many other 
places besides the Sicilian Enna ; but the story 
resolves itself spontaneously into mythical 
phrases which told of the change of seasons. 
The abduction of Persephon6 grew out of ex- 
pressions which spoke of the departure cf 
summer. Her abode in Hades is the hiding 
of the earth’s treasures in cheerless Nifelheim, 
the land of the Niflungs or children of the mist 
[NephelA], during the slumber of the beautiful 
maiden (for Persephond is especially called 
Kore, the girl ) round whom is coiled the serpent 
Fafnir. Her return is the reawakening of 
this fair maiden, who can be roused by the 
touch of one brave knight alone, the invincible 
Sigurd r, or Cbrysaor, or Perseus. 

The mystical theories of the Orphics did 
some violence to this simple tale. Represent- 
ing Perseplionfi as the all-pervading goddess 
who produces and destroys everything, they 
identified her with Isis, Rhea, G6, HecatA, 
Pandora, and other mythical beings, and made 
3x2 
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hcT the mother of Dionysos, Zagbeos, and the Minotaub by Theseus and of the Sphtnx 
Iacchns. [Bacchus.] by (Edipus ; and as he unwittingly slaya 

Perseus (Gr. the destroyer). In Greek 1 Acrisios, so Theseus unknowingly causes the 
Mythology, the son of the golden shower and death of A3geus, and (Edipus kills Lai'os, not 
of DanaA, daughter of Acrisios, king of Argos. 1 knowing him to be his father. The name 
The main substance of the myths of Perseus, l Perseus, again, has the same force with that of 
although the incidents vary in different versions, 1 Apollo, the slayer of the serpent Python ; and if 
is as follows. i his labours are forced on him by the cowardly 

Before his birth, the Delphian oracle had Polydectes (a name which recalls that of Poly- 
announced that if I)an&6 had a son, he would degmon, a synonym for Hades), so also was 
be the slayer of his grandfather Acrisios, who 1 Heracles forced to do the bidding of the mean 
accordingly shut up Dana6 in a strong tower. I Eurystheus, and Apollo was compelled to serve 
But Zeus entered in the form of a golden 1 as a bondsman in the house of Admetus. If 
shower, and Dana&, becoming the mother of i Perseus is the son of Dana6 and the golden 
Perseus, was with the infant thrown into the 1 shower, so is Theseus the child of JEthra, the 
sea in a chest, which the winds carried to the 1 pure air, and Phoebus springs to life and light 
island of Seriphos. There they were found by j (Lyk&gen&s, the light-born) in Delos, or in 
Dictys, and brought before the king Polydectes, I Obtygia, the morning land. The restoration 
who, failing to win the Joye of Dana6, treated of Danafi to Argos, after his great toil is done, 
her with great cruolty, and to punish her Bent is the restoration of Iolft to Heracles, of Anti- 


Perseus to bring the head of the mortal gorgon. 
[Medusa.] To enable him to do this, Athena 
gave Perseus a mirror by means of which he 
might slay the gorgon without looking on her 
face, which, if seen, would turn him into stone. 
Hermes also gave him the sword of Apollo 


gon6 to (Edipus, of Penelopfe to Odysseus. 
Perseus, Heracles, Bellerophon, Kephalos, Odys- 
seus, all journey from the east to the west ; all 
have invincible weapons, which none but them- 
selves can wield. The golden sandals of Per- 
seus answer to the golden chariot of Helios, 


Chrysaor [Pegasus], while from the ocean * and the golden armour which bears Achilles like 
nymphs, to whom he had compelled the Graiae ! a bird upon the wing. ( Biad xix. 386.) While 
to guide him, he received the winged sandals, j the faint and neutral character of Dan&6 is 
and the helmet of Hades, which rendered the repeated in LfiTo the mother of Phcebus, in 
wearer invisible. Thus. armed, he entered the 1 Alcm&nft the mother of Heracles, in Hecab6 
gorgon land in the far west, slew Medusa, and j the mother of Paris, and in Iocastg (Jocasta) 
putting her head in a bag, likewise given to j the mother and wife of (Edipus, the exposure 
him by the nymphs, escaped from her sisters, of Perseus on the sea is only one form of the 
who pursued him as he hastened to the gardens ordeal through which all the solar heroes have 
of the Hyperboreans. From this peaceful re- ! to pass in their infancy. 

gion he wandered on into ^Ethiopia (the brilliant Perseus. One of the forty-eight constella- 
land), and there rescued Andromeda from the tions, situated in the northern hemisphere. 


sea-monster, and married her in spite of Phi- 
neus, before whom he unveiled the fatal head of 
the gorgon. But there was more work yet 
to be done by the head of Medusa, which had 
turned Atlas into a mountain. With Andro- 
meda Perseus returned to Seriphos, and there 
at a banquet displayed the gorgon’s face 
before Polydectes, who with his supporters 
turned into stone. Perseus then made 
Dictys king, and giving the sandals and hel- 
met to Hermes,' surrendered the gorgon’s head 
to Athena, who placed it on her shield. As 
Perseus approached Argos from Seriphos, 
Acrisios, remembering the Pythian warning, 
fled to Larissa, whither JPerseus lollowed him, 
to persuade him to return. There in some 
games Perseus accidentally killed Acrisios, and, 
in grief for what he had done, gave up Argos to 
his kinBman Megapenthes, and received from 
him the throne of Tiryns, where he (lied. 

This dynastic legend of the Pcrseidm the 


Perseverance (Lat. perseverantia). In 
Theology, the continuance of the elect in a 
state of. grace to the end of their lives, whic(i, 
according to some theologians, must always be 
the case with him who has once been truly 
called into such a state. Since God is repre- 
sented as the image of perfection and immuta- 
bility in Himself, so, it is argued, having once 
begun the preparation of a human being for a 
blessed eternity, He will not leave His work 
unfinished; but the person concerned must 
necessarily persevere to the end in a state of 
acceptance, under the absolute decree of which 
he was originally elected unto life. 

Permian Berries. The berries of the 
Rhamnus vifcctorius, called in France grains 
<T Avignon. They are used by calico-printers and 
dyers, as a source of a yellow colouring matter, 
which has been called Khamnine. 

Persian Wheel. In Mechanics, a con- 
trivance for raising water to some height above 


men of Argos regarded as a history essentially the level of a stream. In the rim of *a wheel 
distinct from the dynastic legends of Athens ! turned by the stream a number of strong pins 
and Thebes. In reality, all three are different j are fixed, from which buckets are suspended, 
versions of the same tale. Like Theseus, the ' As the wheel turns, the buckets on one side go 
hero of Attica, and (Edipus, the hero of Thebes, | down into the stream, where they are filled, 
Perseus is a destroyer, both purposely and and return up full on the other side till they 
against his will. His slaughter of Medusa and j reach the top. Here an obstacle is placed in 
the sea-monster answers to the destruction of j such a position that the buckets successively 
8C8 1 
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strike against it and are overset, and the 
water emptied into a trough. As the water 
can never be raised by this means higher than 
the diameter of the wheel, it is obvious that 
this rude machine is capable of only a very 
limited application. Sometimes the wheel is 
made to raise the water only to the height of 
the axis. In this case, instead of buckets, the 
spokes are made hollow, and bent into such a 
form that when they dip into the water it runs 
into them, and is thus conveyed to a box on the 
axle, whence it is emptied into a cistern. Such 
wheels are in common use on the banks of the 
Nile and elsewhere. 

Persistence (Lat. persisto, I continue). 
In Optics, this term signifies the duration of 
the impression of light on the retina after the 
luminous object has disappeared. The per- 
sistence on the human retina is about one- 
tenth of a second. Thus, if a lighted torch 
is whirled round rapidly, a continuous circle 
of light is seen. A great number of illu- 
sions of the same kind, as the augmentation of 
the apparent volume of a musical chord when 
in vibration, the luminous train accompanying 
a falling meteor, &c., are explained by this 
property of vision; and it has been ingeniously 
applied by Professor Wheatstone to measure 
the velocity of electric light. 

Person. [Grammar.] 

Personal Identity. [Identity, Per- 
sonal.] 

Personal Property. According to the 
division recognised by our law, personal pro- 
perty was originally considered to consist of 
goods and chattels (derived from the barbarous 
Latin word caUdlum), as distinguished from 
the 1 lands, tenements, and hereditaments * of 
which real property was composed. [Real 
Property.] The primary division was un- 
doubtedly into things movable and immo- 
vable. In process of time, however, certain 
estates or interests in land grew up which 
were unknown to the feudal system, and 
could not conveniently be subjected to its 
rules. Such were leases for years, which, 
being considered as chattels, yet of a real 
nature, were denominated chattels real. 
Besides chattels real, personal property is 
said to be either in possession or in action. 
The first class of objects includes everything 
comprehended under goods and chattels, 
ready money and stock, or such animals as are 
the subjects of property : the second class are 
legally termed choses or things in action , and 
are defined to be things to which a man has a 
bare right without any occupation, the posses- 
sion whereof may be recovered by a suit or 
action at law. Of this class, therefore, are all 
debts, and the securities for them, unless these 
securities attach on land, in which case, how- 
ever, although real property in law, they are 
in equity considered as mere accessories to the 
debts secured. Sums of money due on bond, on 
bills of exchange, and promissory notes, property 
in the funds or in public companies, h 11 fall 
within this comprehensive clips, which, ori- 
6G9 
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ginally so trifling as to be hardly noticed in 
early jurisprudence, now comprehends by far 
the greater part in value of the movable 
property of our commercial community. The 
subjects of personal property are distinguished 
from real property by being unaffected by the 
feudal rules of tenure, by being alienable by 
methods altogether different, by passing in 
the first instance to the executors when be- 
queathed by will, and by devolving, on their 
owner’s intestacy, not on his heir, but on an 
administrator appointed by the Court of Pro- 
bate, by whom they are distributed amongst 
the next of kin of the deceased. (Williams, 
On Personal Property.) 

Personate fLat. persona, a mask). In 
Botany, a term applied to that form of mono- 
petalous corolla, in which the limb is unequally 
divided in a two-lipped manner, the upper lip 
being arched, and the lower prominent and 
pressed against it, as in the Snapdragon. 

Personification or Prosopopoeia (Gr. 
irpoo-amoiroii'a). In Rhetoric and Composition, i 
figure of speech , being a species, of Metaphor 
by which inanimate objects, or abstract no- 
tions, are represented as endued with life and 
action : sometimes by being addressed as 
living agents [Apostrophe] ; at other times, 
by being coupled with attributes which belong 
only to living agents. 

Perspective (Lat. perspicio, I look through ). 
In the Fine Arts, the art of delineating on a 
given transparent plane or superficies objects 
as they appear to an eye placed at a given 
height and distance. From this definition it is 
evident that to delineate the true appearance 
of an object on a plane surface, it is neces- 
sary to know the laws according to which 
the apparent linear dimensions of an object 
increase or decrease ; and they are these gene- 
rally : 1. The visual angle, or the apparent 
magnitude of a line, will be less the greater 
the distance, and the converse ; 2. It will be 
less the more obliquely a line is viewed ; 3. 
The law of diminution will be nearly in pro- 
portion to the obliquity and distance conjointly. 
In the following diagram, let the eye of the 



spectator be at I, and let E FG H be the plane 
on which the appearance of objects is observed. 
This is called tne perspective plane, or plane 
of the picture. Now the appearance of every 
object to be delineated will vary according to 
the plane in which it stands, considered with 
respect to the perspective plane; hence the 
particular situations of object planes are the 
main points for consideration. It is manifest 
that any plane passing through the eye can 
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only be seen on the perspective plane as a line ; \ 
for the eye, having neither elevation above nor ' 
depression below such plane, can see no part 
of its sui&ce, its edge being' all that is visible ( 
to the eye. Of such planes two are of primary ( 
importance in perspective ; viz. the horizontal 
plane, OKLM, parallel to the horizon ; and | 
the vertical plane , QP R N, perpendicular to : 
the last. The first intersects the perspective 
plane in the line LK, called the horizontal 
line ; and the last in the line Q, P, called the 
vertical line. Planes not passing through the 
eye must have a direct or an oblique situation 
relative thereto. If the former, it must be 
parallel to the perspective plane, which is 
supposed to be placed directly before the eye ; 
thus, the plane A B CD is a direct one, and 
parallel to the perspective plane GE. Of the 
planes situated obliquely to the eye, the most 
considerable is AEHD, which is called the 
around plane ; and is parallel to that of the 
horizon. From the foregoing observations, 
then, it appears that objects in the surfaces of 
the horizontal and vertical planes cannot be 
seen by the eye at I ; and therefore cannot be 
represented on the perspective plane. If 0 B 
be an object in the direct plane, and from the 
extreme points 0 and B the visual rays 0 1, 
B I be drawn to the eye at 1, they will pass 
through the perspective plane in the points o 
and b , and by joining them the right line o b 
will be the representation of the line or object 
O B on the perspective plane. In like manner 
the representation of O A is o a, and b r and 
a n will be the representation of B R and A N, 
and consequently r ban of R BA N, &c. &c. 
So all lines parallel to A B or CD in the object 
plane will have their perspective lines parallel 
to a b and cd in the picture on the perspective 
plane ; and however the object plane A C may 
be divided, their representations on the per- 
spective plane or planes of the picture will 
divide that in a similar manner. The distance 
of any point B in a direct plane from the hori- 
zontal or vertical plane has to the distance of 
its perspective from the horizontal or verti- 
cal line an invariable ratio, viz. that of 
the distances of the planes from the eye: 
hence the forms of objects on the perspec- 
tive plane, when they are presented in a 
direct view, may be drawn with fueility. The 
last species of plane whereon it is supposed 
we may view the natural object is that of the 
ground itself, as ADHE, above which the 
eye has more or less an elevation; as «P, 
equal to I Y. This is hence called the ground 
plane , and its intersection, H E, with the per- 
spective plane is called the around line. It is 
more important than all others, as being the 
common table, as it were, on which everything 
is placed. In respect to this horizontal plane, 
we have seen that the two remote angles 
thereof, A and D, are represented by a and d 
in the perspective plane ; the other two angles, 
E and H* are in the .same plane also, as being 
common to both; therefore, by drawing the 
lines oE and dll, there will be formed the 
870 


figure a d E H on the perspective plane, 
whieh will be the correct perspective* appear- 
ance of the ground plane ADHE. Thus, a E 
is the perspective of AE, nP of N P,- and 
d H of Dfl; and lines that are parallel in the 
ground plane and perpendicular to the per- 
spective plane are not so in their perspective 
picture, but converge to a point t, called the 
point of eight , in the perspective plane, because 
exactly opposite to the eye, or the point in 
which a perpendicular from the eye falls on the 
plane, in the ground plane draw V W paral- 
lel to A D ; its perspective v w will be parallel 
to a d in the picture, and adwv will be the 
perspective of the part ADWVin the original 
plane. We shall now proceed to a demonstra- 
tion of what relates to forming the perspective 
appearance or picture of the ground plane and 
objects upon it. Let A B C D, in the following 
diagram, be a rectilineal figure on the ground 



plane VGKC, contiguous to and at right 
angles with the perspective plane YZ8R. 
F H is the distance of the plane, and H I the 
height of the eye at I. HE is parallel to 
GBorCK, and bisects A D and B C in the 
points F and E. On the point E raise the 
perpendicular E M, equal to H I, and draw 
the lines B M, CM, G I, and K I. Draw the 
visual lines, I A, I B, and I M, which is called 
the principal ray t and is perpendicular to the 
perspective plane in the point u Now it is 
evident that the plane 1GBM intersects the 
perspective plane in the lino A i, and the ray 
B I, being in the said plane G M, must intersect 
the line A i in some point 6, which is there- 
fore the perspective of the point B ; hence A b 
is the perspective of the line AB. Also, as 
the plane 1 K C M intersects the perspective 
plane R Z in the line D t, and the ray I C it in 
that plane, and intersects tne line i D in the 
point c, that point will be the perspective of 
the point C, and D o that of the line D C. 
Joining the points be, the line be will be the 
perspective of the line BC in the ground 
plane. Let A B equal D C, then B C will be 
parallel to A D ; and as in this case A b is 
equal to D c, b c will be parallel to A D also. 
From this it is manifest that all right lints , as 
B C in the ground plane , which are paralld to 
the ground line A D, will also be parallel to the 
same in their representations on the perspective 
plane. It is moreover evident that the repre- 
sentations A h , F c, D c, of all lines A B, F E, 
DC, perpendicular to the ground line A 1>, 
converge or tend to the point of sight i in the 
perspective plane. If the line AB be enrried 
out infinitely in the direction of V, then, sup- 
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posing the point B to move along that line eon- 1 
tinually, the visual raj B I will keep rising on 
the plane IGBM towards IM, making the 
angle B I M less -and less, till the point B being : 
at an infinite distance, the raj I B will coincide 
with IM, and consequentlj the line At will be 1 
the perspective of A B continned infinitely 1 
So Dt will be the representation of the line 
D C continued infinitelj. Hence the triangle 
A i D mil , on the perspective plane , be the true 
representation of the plane ABCD carried 
out infinitely on the plane of the horizon. 
Hence, also, the line Y t Z is the perspective 
of the horizon or boundary of the sight at an 
infinite distance ; and therefore all objects on 
the plane of the horizon will, in their repre- 
sentations, be seen to rise from the ground 
line towards the point of sight and lessen in 
appearance as thej grow more distant, till at 
hist thej vanish in the horizontal line Y Z. 
We now come to lines which lie oblique to, 
or make an angle with, the ground line A D, 
or an j other parallel to it. Make A L equal to 
AG or I «, and draw A p to make an j angle 
p A R or p A D with the base A D, acute or 
obtuse. Then in the horizontal line Y Z take 
2 X, equal to Lp, and draw pX and t X ; the 
plane IXjpA will intersect the perspective 
plane in the line A X. Draw the visual raj 
Ip, which, being in the plane IX p A, must 
go through the perspective plane somewhere in 
the line AX, which suppose at r. Then is 
the point r the perspective of p ; and since the 
point p is supposed to pass from A to p, in 
describing the lirte A p its perspective r will 
move in the plane AZ from A to r, and 
describe the line A r, which therefore will be 
the representation of the line A p. If A p be 
carried out infinitelj, and the point p supposed 
to move constantly therein, its representation 
r will appear to move towards X, till at length 
the point p being at an infinite distance, r 
arrives at and coincides with X in the horizon- 
tal line. A X is therefore the representation 
of the line A p infinitelj continued ; and X is 
called the accidental point , to which the repre- 
sentations of all lines parallel to A p tend. 
Let L P be taken equal to A Is and t Z equal 
to i I ; then, joining A P and i Z, the triangles 
APL and tZI are equal Then will the 
plane t'APZ intersect the perspective plane 
in the line A Z, which will be the representa- 
tion of the line AP carried to an infinite 
distance. But since A L is equal to L P, and 
I.P is parallel to AD, therefore A P is the 
diagonal of a square, and contains an angle 
DAP of forty-fire degrees with the ground 
line A D ; hence the point of distance Z is 
that to which all rays parallel to A P tend in 
the perspective plane. Let AB equal AD; 
then is A B C D a geometrical square, and.its 
diagonal AC, whereof the representation is 
Ac; and the point o is therefore that in which 
the perspective diagonal AZ intersects the 
ray or radial line t D. Make « Y equal t Z, 
or i I, and join D Y, and it will be the per- 
spective diagonal of Dll (the other diagonal 
871 


of the square A C), infinitelj continued, and 
DA the representation of the diagonal BD, 
determined by the intersection of t h ft lines 
D Y and A *, as before. Thus it is demon- 
strated that A b c D on the perspective plane 
A S Z Y is the true picture or perspective 
representation of the original square ABCD 
on the ground plane, as required. 

From the atove principles are deduced the 
common rules of perspective, of which we 
shall give two or three examples. A BCD is 
a ground plane, whereon are seated the objects 
0 and O'. The line A*B is the plan of the 
plane of the picture, or its intersection with 
the ground plane ; and C D Y Z is the plane 
of the picture, or the perspective plane, as 
we have before called it. It- will be observed 
that one of the objects, O, lies obliquely 
towards the perspective plane, and the other 
is parallel to it or direct. We will first deal 
with the former. From the station of the eye, 
E, parallel to a e and e A, two of the sides of 
the object, draw the lines E A and EB, cutting 
the plane of the picture in A and B. Then 
will A be the vanishing point of all lines 
parallel to a e, as will be B of all lines parallel 
to eb. E' is the place of the eye at the inter- 
section of the ground plane with the picture, 
being a perpendicular from AB to £7. If 
H H' be the horizontal line, then HJS'', equal 
to A Eb is the place of the eye on the perspec- 
tive plane. From the different points of the 
object a eb draw towards E as a centre the 
visual rays ac, ed, bf, intersecting A B in 
c t d, and f ; and from them continue upwards 
indefinitely the verticals c &, d <£ , ff t which 
will be the boundaries of the sides ae and 



eb respectively. On the plan continue one 
of the sides a e till it intersects the picture in 
h and makes C h' on the perspective plane 
equal to A h on the plan ; and draw the vertical 
hi hi* which will be the line of heights on which 
they are to be set out Then, if h 1 p be the 
height of the object O, lines drawn from hi 
and p to the vanishing point H will intersect 
the verticals in q and r and si and t'. In like 
manner/ lines drawn from t‘ and r* towards tl.o 
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vanishing point H will give the representation 
of the other side. Lines drawn in opposite 
directions at the top of the figure (dotted in 
the diagram) will enable the draughtsman to 
draw diagonals from whose intersection a ver- 
tical may be raised for crowning the object 
with a pyramid or other figure. In respect to 
the object O', which on the plan is a # square 
circumscribing a circle, the object being direct 
or parallel to the picture, all those lines paral- 
lel to it will be horizontal, and the vanishing 
point of the, returning sides px,qy will be 
found in E' (or E" iq the picture), which, as 
in the former case, is found by a line from E 
parallel to those sides intersecting the picture. 
Similarly, a line from E parallel to x q, inter- 
secting the picture in 8, will be the vanishing 
point of all diagonals of a square in that direc- 
tion. The visual rays tending to E, shown at 
g kl y &c., are to be transferred to the picture 
by verticals as before. In this object h h' h 
will be seen to be the line of heights, on 
which all heights are to be set out. The per- 
spective extent of a circle is easily obtained 
by lines bounding its convexity, transferred by 
the visual rays skrn to the picture, which, 
aided by the diameters,, will give the form 
required. To give the reader a general notion 
of the common mode of proceeding in perspec- 
tive representations of buildings, we present 
the following diagrams. 13 is the plan of a 
building to be thrown into perspective, inclined 
to the plane of the picture at any angle v h a. 
The vanishing points of all lines parallel to 



a 6 are found by a line from the eye parallel 
to a by cutting the picture in V. Similarly, V' 
is found to be tho vanishing point of all lines 
parallel to cd. If a b be continued to A, it 
gives the place of the line H H', whereon the 
heights of the different parts of the eleva- 
tion A may bo set according to their several 
altitudes. The place of the horizontal line is 
872 


chosen so as to afford the most agreeable 
representation of the object ; its height depend- 
ing, of course, on that at which the eye would 
most probably be placed, or might be supposed 
to be. The visual rays to the eyes are shown 
by the dotted lines. Having thus prepared 
the geometrical plan and elevation of th^ 
object, the plane of the picture is set out as 
under ; and the reader must observe that the 



whole extent of it horizontally must not take 
in an anglo of more than sixty degrees, that 
being as great as the eye can take in without 
turning the head, though in internal views a 
greater extent is generally tolerated. It is to 
be observed that in this diagram the represen- 
tation, for the sake of greater distinctness, is 
doubled in dimensions from the plan. Tho 
place of H H' is transferred to the picture, and 
the height carried down from it to the vertical 
lines, whose places have been found by tho 
visual rays above mentioned. The vanishing 
points V and V 7 are transferred to the horizon- 
tal line V V', and the horizontal lines in the 
sides tend thereto. It is obvious that a simi- 
lar process enables the draughtsman to make 
internal representations, the principles on which 
thjy are conducted being precisely the same. 
It is needless to expatiate on the importance of 
perspective to the painter ; and though Fresnoy 
has advised that ‘the compasses should be 
rather in his eyes than in his hands/ it is clear 
that without a knowledge of its laws he can 
never hope to succeed. 

That perspective was unknown to the an- 
cients, as some have supposed, is a mistake. 
What has led to such an error has been, per- 
haps, the violation of its rules in hasso-rilievo, 
and particularly in the reliefs of the Trajan 
Column, where attention to these rules would 
have been impossible, if not improper. Another 
ground for the supposition is the ignorance of 
perspective displayed in the paintings of Hercu- 
laneum and Pompeii. But such examples are 
no proof. How many painters of our own days, 
some of them even possessing a certain sort 
of reputation, are sadly ignorant upon the 
subject. Tho truth is, that the ancients were 
not only eminent fhr their success in painting 
walls with architectural subjects, but they 
were also known to have acquired the practice 
of this branch of the arts in the decorations of 
their theatres. To such a point of perfection 
was it carried, if wc may rely on Pliny, that in 
the decorations of the theatre of Claudius 
Pulchcr the imitations were so striking that 
the birds attempted io alight on the tiles of 
the roofs. This probably, however, is but a 
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figurative description of the work, and that it 
was so intended ; for otherwise it would he 
drawing rather too largely on our credulity. 
Vitruvius tells us, in the preface to his 7th 
book; that perspective was well understood at 
a very early period. His words are, * Agathar- 
chus, at the time when JEschylns taught at 


PERTURBATION 

The substances perspired are water, carbonL 
arid, saline substances, lactic arid, .and 
organic matter. In certain eases of 
the perspiration n> not only greatly modified as 
to quantity, but often so to quality. The per- 
epilation is secreted by the sudoriferous or 
sweat glands, which are situated i «wi*Tl pits 


Athens the rules of tragic poetry, was the 1 in the deep parts of the cornu , or in 'the 
first who contrived scenery, upon which sub- j subcutaneous areolar tissue, sur ounded by a 
ject he left a treatise. This led Democritus ’ quantity of adipose tissue. Their size varies ; 
and Anaxagoras, who wrote thereon, to explain they are most numerous on the palm of the 
how the points of sight and distance ought to hand, and their total number is estimated by 
guide the lines, as in nature, to a centre ; so 1 Krause to be 2, 381, 24 & in the h uman frame, 
that, by means of pictorial deception, the real | f wy a 
appearances of buildings appear on the scene, 
which, painted on a flat vertical surface, seem 
nevertheless to advance and recede/ Neither 
was the practice of perspective confined to the 
representations just mentioned. Its know- 
ledge was considered equally necessary in pic- 
tures. The painter Pamphilus, whose cele- 
brated school of design was at Sicycra, taught 

perspective publicly, and carried his opinions , tion on each other, the orbit described 
oil this head to such an extent that he con- j of them, would be accurately an dKpae, 
sidered no perfect painting could be executed 
without a knowledge of geometry. 

The earliest authors on the subject whose 
works have reached us are Bartolomeo Bra- 
mantino of Milan, whose work, Regale di Pro - 
spettiva t Misure dalle Antichita di Lombar- 
dia , appeared in 1440 ; and Pietro del Borgo, 
who, as he died in 1443, probably wrote 
earher. 


variety of Oriho- 
cla.se, from Perth in Upper Canada. 

Ffg turSstl o a .(Lak pertuxbatib). In As- 
tronomy, the deviation of a celestial body 
from the elliptic orbit which it would describe 
if acted upon by no other attractive force than 
that of the sun, or central body about which it 
revolves. If the planets exercised no attr&c- 

e&ch 

the sun in one of its fiua ; and the law of the 
motion would be such that the area described 
by a straight line joining the centre of the sur> 
and the planet would describe equal-areas in 
equal times. But in consequence of the universal 
gravitation of matter, every body in the sys- 
tem is more or less affected by ^the attrac- 
tive influence of all the others, and is conae- 

Baltazzare Peruzzi, improving on the 1 qucntly forced to deviate from the path it 

methods of Pietro, whom he had carefully j would describe in virtue of the central farce 


studied, very considerably advanced the science. 
Guido Ubafdi followed him ; and, publishing j 
his work at Pesaro, in 1600, established its; 
principles on a basis which left little to be done 
by our countryman Dr. Brook Taylor, the first 
Englishman who wrote scientifically on the 
subject. The works on the subject are in 
every language very abundant; but, in our 
own, the work of Thomas Malton, published 
in folio, London 1776, entitled A complete 
Treatise on Perspective , in Theory and Practice, 
on the Principles of J)r. Brook Taylor , is the 
most valuable to the student, and should be in 
the hands of everyone who has a desire to be 
thoroughly acquainted with the subject. 

Perspective, Aerial. [Aerial.] 

Perspiration (from Lat perspiro, I breathe). 
The vapour secreted by the ramification of the 
cuticul&r arteries over the surface of the body. 
In the healthy state it is slightly acid and 
saline. According to Lavoisier and Seguin, 
the greatest amount of perspiration exceeds 
six pounds in the twenty-four hours, and 
the smal lest two pounds ; it is at its maximum 
immediately after taking food, and decreases 
during digestion. Whatever quantity of food 
is taken, or whatever are the variations of the 
atmosphere, the same person, after having 
increased in weight by all the food he has 
taken, returns in twenty-four hours nearly to 
the same weight ho was the day before, pro- 
vided ho is not growing and has not indulged 
in any excess. 
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acting alone. The forces which cause these 
deviations are called the perturbing forces; 
and the determination of their effect an each 
orbit is the great problem of physical astro- 
nomy. 

The simplest case of the pnuolem is a system 
in which there are only three bodies— 1 a central 
body and two revolving bodies, disturbing the 
motions of each other. Such, for example, 
would be the case of the sun, the earth, and 
the moon, if all the other planets were con- 
ceived to be annihilated, or at so great a dis- 
tance that their disturbing force was rendered 
insensible. For the sake of perspicuity, let 
one of the revolving bodies be called' the 
disturbed and the other the disturbing body. 
Now it is by no means difficult to obtain .a 
general idea of the effects that must be pro- 
duced by the disturbing force. It is easy to 
see, for example, that in certain positions of 
its orbit the motion of the disturbed body 
must be accelerated, and in others retarded; 
that in one case it may be drawn above, and in 
another depressed below the plane of the orbit 
which it would describe about the central body. 
But a far more difficult problem remains — 
namely, that of determining the tftimate effect 
of the reciprocal action of toe revolving bodies 
after an infinite number of revolutions. Wben 
the masses and distances of the bodice are 
supposed to be given, this is a problem pure 
mathematics ; but such is its difficulty, that 
even when restricted to three bodies^ its gene* 
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ral solution transcends the power of analyEis:;. ' After certain intervals of time, they are 
and it is an a particular ease (Ifhat, foww- , called periodic inequalities. Those of the 
ever, which la presented T>y mature), namely, ' second kind are independent of the relative 
when the mass of the disturbing body as way , positions of the planets : they are also periodic, 
small in comparison of the central one, that hot their periods are incomparably longer than 
mathematicians hope succeeded In iabqguttmg those of the first kind 4 hence they are called 
the equations of motion, and datacnmniig the secular inequalities as if their periods were not 
final results. to be reckoned by years, but by centuries. It 

It is easy to concero® that if the proMem is by the discovery of the periodic nature and 
presents great difficulties when only three ultimate compensation of all the inequalities 
bodies are taken into consideration, these of both kinds occasioned by the perturbing 
difficulties must be infinitely increased when forces, that the permanent stability of the 
it is attempted It© investigate the reciprocal system is demonstrated. 

actions of all the individuals composing the In order to assure the stability of the plane- 
solar system. To determine the circumstances tary orbits, three elements must remain «un- 
of the motions of so many bodies projected in stant, or be subject only to small periodic 
space and abandoned it© their mutual attune- fluctuations. These are : The major axis 

tions, is a problem indeed which far transcends <of the orbit, or the planet's mean distance 
the power of any known calculus. Neverthe- from the sun; 1 The inclination of its orbit 
less, there are circumstances in the pceuEsr , ton fixed plane ; And, 3 . The eccentricity of tho 
constitution of the solar system which enable orbit. Now, with respect to the major axes, it 
us not only to foresee the * effect, host has been demonstrated by Lagrange that they 

to determine the farm dimensions and are exempted altogether from secular inequali- 

position of am orbit, aaad the place of the body ties, and are subject only to periodical changes 
in it, at amy given time, past or future, with mil depending on the configuration* of the planets, 
the prectrion which astroHaonaical observations They are therefore restored to their former 
admit of. These circumstances mine the following: values when the planets resume the same 
In the finft place, by reason of the immensely relative positions; and their mean values, 
preponderating Attraction of the sun, the force ; and consequently the mean motions which 
by which mmy planet is attracted hy another is depend upon them, remain unalterably the 
extremely feeble in compaxisan of that by same. With regard to the inclinations and 
which it is retained in the orbit It would eccentricities, they are affect ed both by periodic 
describe if there was no other body than and secular inequalities ; but their secular 
itself and the sun. Hence the deviations from changes are confinfd withm very small limits, 
that orbit are small, and the disturbing action and ultimately work out a compensation ; and, 
of each planet admits of being computed further, the inclinations and eccentricities of 
independently of the others. In the second the different orbits are connected with each 
place, all the large planets are confined to a other in such a manner, that whatever any one 
zone of a few degrees in breadth, and there- orbit gains in either of these respects is lost 
fore can exert only a comparatively feeble among the others. These relations arc defined 
influence in drawing one another from the by the two following theorems, discovered by 
planes of their orbits. In the third place, the Lagrange, than which analysis has furnished 
tnstem is broken up into subordinate and no more remarkable or beautiful results : — 
partial systems, which arc almost independent 1. If the mass of every planet be multiplied 
of 0110 another. Thus, for example, the sun, by the square root of the major axis of its 
Jupiter, and Saturn form a system, in which orbit, and the product by the square of the 

the two planets exert a very sensible action on tangent of its inclination to a fixed plane, the 

each other, but are very little affected by the sum of nil these products will be constantly 
influence of any other body ; and the same is the sanio under the influence of their mutual 
the ease, though in a less degree, with Venus attraction. 

ami the earth. By reason of these circum- 2. If the mass of each planet l>e multiplied 
stances, mathematicians have been enabled to by the square root of the axis of its orbit, and 
accomplish what would othcrwi&i have been the product by the square of the eccentricity, 
impossible, and to express th disturbing the sum of all such products throughout the 
forces of the several bodies of the system by system is invariable. 

algebraic equations, from which the positions From the periodic nature of the changes 
of all the planets and the principal satellites produced in the three elements mentioned 
are computed for several years to conic, ami above, it follows that the whole effect of the 
reduced into tables for the purposes of uaviga- perturbing forces is to cause the system to 
tion. oscillate about a mean state; that the i»- 

Thc inequalities produced in tho motions of equalities of the planetary motions are all 

the planets by their reciprocal actions are I compi nsated in the long mn ; and that eonse- 
divided into two kinds. The first depend quently the system contains within itself 110 
on the configurations of the planets, i. e. element of destruction, but is calculated to 
their relative positions with regard to each endure for ever, unless an (xtomnl force bo 
other; and, ns the inequalities d« pending on introduced. These results of theory are, in a 
this cause increase, diminish, and disappear speculative point of view, by far the most 
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interesting in the whole range of astronomical For a popular account of this subject, the 
discovery. They are not deduced, however, reader may consult Laplace, Systhne du Monde, 
from the solution of the general problem of Sir J. Herschel’s Outline s of Astronomy, and 
the motion of bodies mutually attracting each Airj^s Gravitation. The mathematical theory 
other, but are founded on certain conditions is contained in the Mhanique Cileste, and other 
which belong to the individual system ; via. 1. works on physical astronomy. (Playfair, 
That the eccentricities of the orbits are incon- Outlines of Natural Philosophy ; Woodhouse, 
siderable; 2. That the inclinations to the plane Astronomy , vol.ii. ; PontAcoulant, Thlorie Ana- 
of the ecliptic are small ; and, 8. That all the lytique du Systems du Monde ; Gautier, Essai 
planets, primary and secondary, move in the nistorique sur le ProbUme des Trots Corps.) 
same direction. Now these conditions are not Vertuaals. [Hooping Cough.] 
necessary consequences of gravitation. For Ferule (Lat. perula, a little satchel). In 
anything that has been proved to the contrary, Botany, the covering of a leaf-bud formed by 
a system might exist under the Newtonian law scales. 

of gravitation in which not one of them would Peruvian Balsam. The produce of the 
be satisfied. Of their final causes, however, we Myrospermum peruifcrtm , a tree which grows 
are, and may ever remain, entirely ignorant ; in the warmest parts of South America. It is 
but the fact of their existence (for the chances obtained by boiling the twigs in water, and is 
are almost as infinity to one that they are a thick brown liquid, of a fragrant odour, and a 
not accidental) proves clearly enough that the pungent and bitterish 'flavour, 
primitive impulse which determined the direc- Peruvian Bark. [Cinchona.] 
tions of the different motions must have been Feruvlne. One of the products of thedis- 
communicated to all the planets and satellites tillation of Peruvian Balsam. Its formula is 
by the same mechanical cause. C ie H 10 O a . It is a light oily fluid. 

The histoiy of the problem of the perturbs- Pestilence (Lat. pestilentia, from pestis, a 
tions dates from the discovery of universal plaque). Any contagious or infectious disease 
gravitation. Newton himself pointed out the which is endemic or epidemic^ and jnoi* ’ 
general effects which the mutual attractions £Pulgub.] 

of the planets must have in disturbing the Petals (Gr. xtrakor, a leaf). In Botany, 
motions of each other, and applied his theory petals are the divisions of the corolla of a plant, 
to the investigation of the precession of the Flowers in which the divisions are all united are 
equinoxes, and the inequalities of the moon, called monopetalous or gamopttalous ; those in 
The problem of three bodies was solved by which they are all separate are pdypetalous . 
Clairaut, D’Alembert, and Euler, about the Petallsm (Gr. vraAur/tlr, from xirdKw). 
middle of the last century. Euler first pointed In Greek Antiquities, a form of condemnation 
out the periodic nature of the variations of the practised at Syracuse, by which persons con- 
orbits of Jupiter and Saturn occasioned by sidered dangerous to the state were banished 
their mutual perturbations. Laplace remarked for five years, with leave to eqjoy their estates 
that on taking account of some of the first and to return after that period. It was, in fact, 
terms of the analytical developcment of the only another form of the Athenian ostracism 
expressions of the perturbed orbits, those on [Ostracism]; but in the latter the condemnation 
which the secular inequalities depend are ca- was written on shells and lasted for ten years, 
pable of increase only within certain limits ; whereas in petalism leaves were employed, and 
and Lagrange demonstrated generally that no the condemnation lasted only five years, 
secular inequality, or term proportional to the Petallte (Gr. xlraXov, a deaf ; from its 
time, can possibly enter into the expression of lamellar structure in one direction). A Swedish 
the greater axis of the orbit, or the mean mineral of a white, greyish, or greenish colour; 
motion which depends on it. It may be said often with a tinge of red. It is an anhydrous 
that the discoveries of these two great mathe- silicate of alumina, soda, andlithia; sometimes 
maticians completed the theory of gravitation, containing as much as five or six per cent, of 
inasmuch as every inequality in the system the latter. 

not previously accounted for was by them Fetaloceran* (Gr. xirdkov ; «•»«», a horn). 
referred to its proximate causo, and its analy- A tribe of Coleopterous insects, including those 
tical expression assigned. The labours of all which have antenna terminated by a foliated 
succeeding mathematicians in the department of mass. 

physical astronomy have been confined to the Fetaloldeous (Gr. xlrdXov, and cTBos; like- 
extension and simplification of their theories, ness). A term applied by botanists to any org. ,n. 
It may be affirmed that the discovery of not being a petal, the texture and colour of 
the planet Neptune simply by means of a which resemble those of a petal, 
searching investigation into the unknown Fetard (Fr.). In Artillery, an engine 
cause of some of the outstanding perturbations formerly much used for breaking down gr^ev, 
of the planet Uranus, for ever set the seal on barricades, &c. The petard was formed o', gun 
the theory of universal gravitation. metal, was bell-shaped, and held from ni is to 

M. Leverrier is now occupied upon a com- twenty pounds of gunpowder. When abovt to 
pi etc investigation into tho mutual perturba- be used, it was scrcwd to a thick plank, .did 
tions and masses of the different members of suspended before the gate to be burst open, 
the solar system. Gunpowder in loose bugs, being qually cmca- 
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cions, is now employed for the same purpose ; 
hat very probably the principle of the petard 
will agaio be applied to bursting open gates, 
&e. by gun-cotton. 

Petasus (Gr. niratros). A broad-brimmed 
hat used on journeys by the ancient Greeks ; 
hence a petusus with wings attached to it is 
the emblem of Hermes. 

tetsnfiit (Gr. riravpov, a perching polc t 
probably from irioavpos, the ASolic form of 
furtwpos, on high). The name of a genus of 
Marsupial animals, termed Petaurus by Shaw, 
in which the head is rather short, the ears 
small and hairy ; the skin of the flanks is ex- 
tended between the anterior and posterior 
limbs, and covered with hair ; and the tail is 
net prehensile. The genus inhabits New South 
Wales. 

Peteobiee (Ital. petecchia). Small red spots 
produced by the eflfusion of drops of blood in 
the skin, immediately under the cuticle. They 
somewhat resemble flea-bites, and indicate an 
Mitered and impure state of the blood. 

Peter-pence. The popular name of an 
impost, otherwise termed the fee of Rome, or, 
m the Anglo-Saxon, Romescot : originally a 
voluntary offering by the faithful to the see of 
Borne ; afterwards a due levied in various 
amounts from every house or family in a 
country. Peter-penee were paid in France, 
Poland, and other realms. In England this 
tax is recognised by the Norman laws of 
William the Conqueror. Edward III. dis- 
continued the payment when the popes resided 
at Avignon ; but it was afterwards revived, and 
Anally ceased in the reign of Henry VIII. 

Petiole (Lat. petiolus, a small foot). In 
Botany, that portion of a leaf which connects 
the lamina with the stem of a plant ; the 
footstalk. 

Petit Treason. In Law, the offence of 
murder by a subordinate in certain cases ; as 
by a servant of his master, an ecclesiastic of 
his prelate, a wife of her husband. But the 
distinction between this and ordinary murder 
is now abolished. 

Petit-grain. An essential oil obtained 
from the fruit and leaves of the Seville Orange, 
Citrus bigaradia . 

Petitio Prinelpil (Lat. a demand of the 
principle). In Logic, a popular designation 
for a Bpecies of vicious reasoning, which con- 
sists in tacitly assuming the proposition to 
be proved as a premiss of the syllogism by 
which it is to be proved : vulgo, begging the 
question. 

Petition (Lat. petitio). This word signifies 
generally a supplication preferred by one person 
to another, who is supposed to be capable of 
granting the request. The right of the British 
subject to petition either house of parliament, 
or the king, was declared by the Bill of Rights. 
But this Act is not considered as having repealed 
13 C'h. II. stat. 1 c. 5, by whieh it is criminal to 
solicit or procure the putting the hands of more 
.‘ban twenty persons to a ]**titinn for altera- 
tions iu ehuivh or Mate, uultsa by cousent of 
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three or more justices, or a mryority of the 
grand jury at assizes or sessions, Ac. ; and 
repairing to the king or parliament to deliver 
such petition with above the number of ten 
persons is also rendered criminal. 

Petition. In Equity Jurisprudence, an 
application in writing addressed to the Lord 
Chancellor or the Master of the Rolls, in 
which certain facts are set forth as the ground 
on which the petitioner rests his prayer for 
the order and direction of the court. 

Petition of Sight. In Law, one of tne 
Cbmmon law methods of obtaining possession 
or restitution from the crown of real or personal 
property. The proceedings upon a petition of 
right have lately been simplified and improved 
by stat. 23 & 24 Viet. c. 34. 

In English History, the Parliamentary de- 
claration, made in the third year of Charles I. 
(3 Ch. I. c. 1), of the liberties of the people, 
and assented to by the crown, is commonly 
termed the Petition of Right. 

Petiverlaceae (Petiveria, one of the gene- 
ra). A small natural order of monochlamydcous 
Exogens, belonging to the Sapindal alliance, in 
which they are known by having apetalous 
flowers, and a solitary carpel. They are found 
in the West Indies and tropical America. Peti- 
veria alliacca , the Guinea-hen weed of the West 
Indies, has a strong garlic-like odour, and is 
excessively acrid ; it is used in warm baths to 
restore motion to paralysed limbs. 

I Petong. The Chinese white copper ; it is 
an alloy of copper and nickel. [Pakfong.] 

Petrels. In Ornithology. [VProcfjlxari^.] 

Petrifactions (Lat. petra, a stone , and facio, 
I make). A general term by which naturalists 
designate the conversion of vegetable or animal 
materials into a stony substance. The word is 
equivalent to such expressions as organised 
fossils , organic remains , &c., which, however, 
are all liable to exception on the ground of not 
distinctly explaining what they are meant to 
define ; and though tho term petrifaction is 
itself open to censure on the same score, it does 
not seem that any other word more acceptable 
to the naturalist has hitherto been found to 
supersede it. 

Petrol) ruslans. The followers of Peter 
do Bruys, who, in the twelfth century, de- 
claimed against the vices of the clergy, and 
gained numerous adherents in the South of 
France. The exact opinions which he advanced 
arc to be collected only from the assertions 
of his adversaries, who, at a time when the 
lower classes throughout Europe were listening 
eagerly to violent oppugners of the dominant 
church, did not fail to exaggerate their doc- 
trines to suit their own purposes. Besides 
the vague charge of Manicheism which was 
made against most of these sectarians, the 
imputations cast upon them refer chiefly to 
their contempt for the onlinancos of the church ; 
in which, along with the real abuses of the day, 
the crucifixes, images, and relics, the ignorant 
multitude may have included the sacraments 
and other rites and ceremonies in indiscriminate 
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abhorrence. A treatise was composed against 
them by St. Bernard. (Faber’s Albigenses and j 
Waldensee ; Waddington’a Hist, of the Church , 
ch. xviii. ; Milman's Latin Christianity, bk. ix. 
eh. viii.) 

Petroleom (Gr. ir 4rpa, Lat. petra, a rock ; 
oleum, oil). Bock oil. A liquid bitumen, found 
m several parts of Europe, in Persia, in the 
West Indies, and in profuse abundance in the 
United States and Canada. These oils vary 
in colour and consistence, and their specific 
gravity ranges between 0*83 and 0*89. When 
subjected to fractional distillation, they may 
be resolved into several hydrocarbons, some of 
them volatilising on exposure to the air, and 
leaving scarcely any residue. They have lately 
become of considerable commercial importance, 
and are used for burning in lamps, as solvents 
for caoutchouc and gutta percha, and some- 
times as fuel. 

Petrolln* A substance obtained by dis- 
tilling the petroleum of Rangoon ; analogous 
to paraffin. 

Petromyxoa (a word coined from Gr. ir«- 
rpor, a stone, and fivu, to be shut , as of the lips). 
A genus of cyclostomous fishes, comprising the 
lampreys, in which the skeleton is imperfectly 
developed, and the pectoral and ventral fins are 
absent. Three species are known in England, 
P. marinus , P. Planen , and P.fiuviatilis. The 
last is the lampeon, or lamprey, which was for- 
merly caught in great numbers in the Thames ; 
but the fishery has of late much decreased. 

Petroaelinum (Gr. verpoffixivov, rock 
parsley). The scientific name of the genus 
which contains the Parsley, a plant exten- 
sively cultivated in our gardens for its use as 
a potherb, and also for garnishing. The re- 
semblance of the leaves oi the common plain- 
leaved Parsley to those of the poisonous Fool’s 
Parsley {Mthusa) has sometimes resulted in 
serious consequences, when the latter have been 
accidentally substituted for the former. Hence 
it is better and safer to use, for all culinary 
purposes, only the curled-leaved varieties, 
which are sufficiently common. 

Petroailex (Gr. irtrpov, a rock, and Lat. 
Bile n, flint). A name for Adinole or compact 
impure Felspar, like that forming rock-masses, 
or the base of porphyry. 

Petty Jury* The jury in criminal cases 
who try prisoners against whom a true bill has 
been found by the grand jury. 

Petty XArceny. A name applied to tho 
crime of stealing goods to tho value of twelve 
pence or under, in distinction to grand larceny, 
or the stealing of goods above that value, which 
was formerly punishable with death. The 
distinction between grand and petty larceny, and 
the capital punishment of the former, were both 
alxdished in 1807 (stat. 7 & 8 Geo. IV. c. 29). 
[Larceny.] 

Petty Officers. On Shipboard, a superior 
class of seamen and artificers. They correspond 
in rank and (mutatis mutandis) in duties to non- 
commissioned officers in the army or foremen 
in civil life. 
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Petunia (from petun, the Brazilian name 
of tobacco). This name, applied to the present 
genus in consequence of its near relation to the 
tobacco plant, represents a popular garden 
flower of the Solanaceous family, remarkable 
for its large showy funnel-shaped or salver- 
shaped flowers, which, originally white or 
purple, have become varied in the bands of the 
gardener till they embrace nearly every shade 
between the two, the colours being either plain, 
or veined in a variety of ways, or sometimes 
striped. They rank amongst what are called 
half-hardy plants, and are great ornaments of 
the summer flower garden. 

Petuntse or Peb-tun-tse. A felspathic 
rock, containing an admixture of quartz, and 
used in China, when mixed with Kaolin, for 
making porcelain. 

Fetwortb Marble* A variously coloured 
limestone, occurring in the weald-clay, and com- 
posed of the remains of fresh-water shells. It 
is also called Sussex marble. 

Petxite. A variety of Hessite or Telluric 
silver, in which a part of the silver is replaced 
by gold. It is found in the mines of Nagyug, 
and named after Petz, by whom it was ana- 
lysed. 

Feucedanine (Gr. vcvKtbavSs, bitter). A 
ciystallisablc principle existing in the root of 
Hog’s Fennel or Sulphur-wort, the Peucedanum 
offici7ialc of botanists. 

Peucyl (Gr. itcvkij, a fir-tree ). A liquid 
obtained by the action of lime upon tho hydro- 
chlorate of oil of turpentine, of which oil it 
appears to be an isomeric modification. Its 
formula is C Jc H 8 . 

Peutlngerian Map or Table (Gcr. Peu- 
tinger Tafel ; so called from Conrad Peutinger, 
a native of Augsburg, who was the first to make 
it generally known). The name given to a map 
of the roads of the ancient Roman world, 
written on parchment, and supposed to have 
been constructed about the time of Alexander 
Sevcrus, A. d. 226. The original, which is 21 
feet in length, and only about one foot in width, 
is deposited in the imperial library at Vienna ; 
but copies of it arc to be found in the Ptolemy of 
Bertius ; in Horne, Or bis Delinratio ; in Bergicr, 
Traite Historiqucdcs Grands ChmiinsdeV Empire 
llomain ; and part of it in Murray’s Encyclo- 
pedia of Geography. Combined with tho cele- 
brated Antoninc Itine rary, which it servt s admir- 
ably to illustrate, though it differs in several 
essential particulars, the Peutingcrian Tablo 
may bo justly regarded as one of the most 
valuable bequests of ancient geography to 
modern times. In this tablo the high road 
which traversed the Roman empire in the 
general direction of east and west is made the 
first meridian, and to this every part is subjected. 
The objects along this line are minutely and 
faithfully exhibited ; but of those lying to tho 
north and south of it only some general notion 
can be conveyed. From the novel and peculiar 
construction of tho table, every object is of 
course enormously extended in length and 
reduced in breadth. (Mannert’s Introduction 
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to hia edit, of the Peutingerian Table, Leipsic 
1824.) 

Fevter (Old Fp. peutre, Dutch peauter, 
speauter : Wedgwood). An alloy of tin with 
load and antimony frequently bears this name ; 
but the best pewter was formerly made of 12 
parts of tin with 1 of antimony, and a very 
small addition of copper. A fine pewter is 
made, according to Aiken, by fusing together 
100 parts of tin, 8 of antimony, 1 of bismuth, 
and 4 of copper. The use of these additions to 
tin is to harden it and preserve its colour ; and 
a good pewter, when clean and polished, has 
a silvery lustre, and does not readily tarn- 
ish. Common pewter, of which measures and 
pewter pots are made, is an alloy of lead and 
tin. 

Foyer's Glands. Small glandular sacculi 
peculiar to the mucous membrane of the small 
intestines. When scattered singly, they are 
called glandules solitaries ; when they are 
aggregated into groups, they are termed 
glandules agminates or Peyer's patches, from 
the anatomist who first described them. [Ag- 
minate Glands.] 

Pezophaps (Gr. (6s, pedestrian, and <f>d\f/, 
pigeon). A genus of extinct columbine birds, 
found by Leguat in the island of Rodriguez 
and termed solitaire. A few bones have been 
preserved in the Paris and Glasgow collec- 
tions, and some have lately reached this 
country. The figure of Leguat indicates a 
Struthious affinity in the bird, but the legs and 
neck were longer, the beak shorter, and the 
wings, though useless in flight, were somewhat 
more developed than in Didus. Cuvier pointed 
out its gallinaceous affinities, and Strickland 
(Dodo and its Knulrrd, 114) remarks that the 
short arched beak, and the defensive structure 
of the wings, remind us of the cassowary 
rather than the dodo, but the osteological evi- 
dences .indicate that it offers many points of 
analogy with the dodo and the pigeons. 

Ffttfflan. A name given by Professor Cay- 
ley to certain functions which occur in the 
solution of the following important problem in 
the theory of differential equations, well known 
as PfnflT s problem. To reduce the differential 
expression, 

Xj d.T j -f- Xj ds'2 + • . • • X 2n da'^n, 
where X lf X 2 &c . . are each given functions 
of the 2 h variables # lt x 2 . . . . a* 2n , to the 
form 


Yx^/i+Y , <fy 2 + Y n dy m 


where the Y„ Y. . . . Y„, y lf y 7 . . . y a are 
again functions of the same 'In variables. 

Jacobi and Cayley, both of whom have in- 
vestigated this problem in the pages of Crelle’s 
Journal, adopt the symbol (1,2, 3,4, ... w) to 
denote a Pfaffian, n being always an even num- 
ber. Such a function consists of a sum of 
1.3.5 . . . (m - 1) terms, each of which is a 


product of - factors or const ttuen is. The gone- 
2 


ral symbol for a constituent is (/, h), where i 
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and k are different numbers, and all are sup- 
posed to satisfy the relation 

(4*) + (Ai)-0. 

This being understood, a Pfaffian is defined by 
the following relation, which may be regarded 
as a reduction -formula : 

(1,2, 3, 4, . . . » — 1, w) » (1, 2) . (3, 4, . . . n) 
+ (1, 3) . (4, 5, . . *, 2) + . . (1, n) . 2, 3, . .(n- 1). 

It is important to observe that in the symbols 
for the Pfaffians of lower order on the right of 
this equation the numbers are written in cyclic 
order. The interchange of any two symbols 
i and h, in fact, is equivalent to a change of 
sign of the whole Pfaffian, e. g. 

(1,2,3, . . . n)= -(2, 1,3 .... n). 

The square of every Pfaffian is a skew symme- 
trical determinant. For instance, 

(1, 2, 3, 4)*=[(1, 2) (3, 4) + (1,3) (4, 2) 

+ (1,4) (2,3)]* 

0 (1,2) (1,3) (1,4) 

(2.1) 0 (2,3) (2,4) 

(3.1) (3,2) 0 (3,4) 

(4.1) (4,2) (4,3) 0 

[Skew Symaletricax Determinant.] 

A recent and very complete investigation of 
Pfuff s problem by Clebsch will be found in 
Crelle’s Journal, vuls. lx. and lxi. 1862. 

Pliacolite (Gr. <(>ukAs, a lentil, and A lOos, 
stone). A hydrated silicate of alumina and 
lime, with a small quantity of soda, potash, 
&c. It is a variety of Chabasite occurring 
in greyish-white or pinkish crystals in cavi- 
ties of amygdaloidal greenstone at the Giant’s 
Causeway ; at Castle Rocks, Magilligan, Derry ; 
also at Leipa in Bohemia ; and at New York 
Island. 

Fbeeaolans (Gr. #aloic«y). In the Homeric 
Mythology, the inhabitants of an island called 
Scheria, of which Alkinoos, the husband of 
Arete and father of NausicaA, is the 1 king. 
Odysseus, cast on the shore of this island, is 
found by Nausicaft, who guides him to her 
father’s house, where he is hospitably enter- 
tained; but although Nausica4 is offered to him 
111 marriage, he says that he must go home to 
Penelope, whom he had left twenty years ago; 
and accordingly the Phaeacian ships convey 
him from Scheria to Ithaca. Much learning 
has been emplo) ed to identify Scheria with 
the island of Corcyra or Corfu; yet it is but 
lost labour to seek in earthly geography for 
the beautiful cloud land where the toiling sun 
rests for a while before he hastens to his set- 
ting in the far west. « 

Fbeenop&ms (Gr. epalrw, to show, and 
ydpos, marriage). One of the two principal 
groups into which plants arc divided ; Plueno- 
gams being those which produce manifest 
flowers, and Chyptogams those which do not. 
The same distinctions are expressed by the 
terms flowering plants and floucrlcss plants. 
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t (Gt. 4ol0ta)„ 
mg literally glittering , tu at fat; like Lykios, 
IMfios, ana Phoebus, merely a nine for the 
shifting an, aa Esvckedsf vu an epithet for 
the tun at his settme; and as long as this was 
the case, there aw he no personi- 

fication of these names. But in the measure 
hi which their real meaning waff forgotten, 
the temptation to gm to each name its own 
embodiment became more and more powerful. 
The process of disintegration in this myth is 
first shown in the Odyssey, xxiii. 246, where 
Phaethon is the name of one of the horses of the 
an; it is next seen as, the name of a son of 
Kephafos (the head of the sun),. Ms mother 
being either Eos, the morning , or HSmera, the 
day . In another version, Phaethon is a son of 
Helios, the sun , and ClymenA, and in fact a mere 
image of his fathers splendour. The disasters 
caused by the excessive heat of the sun might, 
therefore, be attributed to him as to one less 
capable of guiding the fiery horses. Such a being 
must necessarily lack the strength, though not 
the spirit, of his father; and that which would* be 
the ealm consciousness of power in the parent, 
would become a rash ambition in the child ; 
and thus would be furnished the groundwork 
of the legend of Phaethon, who may be wounded 
and slam, although his father can suffer no 
hurt. Hence the tale ran that Phaethon, 
having through the aid of Clymenfe obtained 
possession of the chariot of the sun for one day, 
lost command of the homes, who, approaching 
too near the earth, scorched it up ; that Zeus, 
to arrest the mischief, smote Phaethon with a 
thunderbolt and hurled him from the chariot, 
and that this evil befell him because, contrary 
to bis express promise, he touched the horses 
with his whip. 

The whole of this myth reappears in the 
legends of Achilleus and Odysseus. Of the 
former the image or secondary is Patroclus, the 
son of Mencetias ; of the latter, Telemachus. 
Mr. Grate has remarked ( History of Greece, 
ii. 238) that * Patroclus has no substantive 
position ; he is the attached friend and second of 
Achilleus, and nothing else.’ Hence he can do 
nothing until he is expressly sent forth by 
Achilleus ; and when he is sent forth, the 
Mybmidons stream after him like a pack at 
wolves. But as Helios warned Phaethon not 
to whip the homes, so Achilleus strictly charges 
Patroclus not to drive his chariot in any other 
path than that which he is bidden keep. The 
injunction is in each case disobeyed, ana Pntro- 
clus is consequently shrift by Hector, as Phaethon 
was smitten by the thunderbolt of Zeus. 

Of Telemaehus, the son of Odysseus and 
Penelopt, Mr. Grots remarks that he stands to 
his father in the same relation of dependence 
as that of Patroda* to Achilleus. Like 
Patroclus, he can act only on the bidding of 
his father, and like Mm he is wounded, while 
Odysseus sustains no hurt, m the battle with the 
mritom. Hie very name suggests a comparison 
with the my th s of Tsurans a ad Telefhass*. 
[Hiuimj 


FHALARIS 

(Gr. ipayllkura, from to 

eat). A term applied to ulcers which' rapidly cor- 
rode ami destroy the pArts which they attack. 

IWkMpli (Gr. j dW aw a , a moth; Afar, 
ap%s*trmm)\_ Ota of the fikmr genera of the 
P. ‘amabUis, the 

Indian Bnfttenffly plant, withitfc large spreading 
dead^white fowsara, is very handsome, as are also 
some' dhseiy allied plants bearing other specific 
names. P. aumatrana and Luddemanniana, 
recently introduced, with vwiy different flowers, 
spotted and barred with chocolate or purple, 
are also) prised for their blossoms; while in 
P. SckiBkruma, which has Beautiful spreading 
pinkish flowers, the leaves ana also handsomely 
mottled with grey, thus having both leaves and 
flowers ornamental. They are all natives of the 
Indian Archipelago. 

Vtaftkmfer (Gr. priftryg, a phalanx). The 
naans, of a genus of Marsupial animals, in- 
dSnefing those in- which the second and third 
toes of each hind foot are united together as 
for as the last phalanx in & common cutaneous 
sheath, and which have & hinder thumb, but 
no, lateral! cutaneous parachute. 

Phdaacaft(6r. <pd\ayyfs, battalions). In 
Anatomy, the small bones of -the fingers and 
toes. 

Phalanges. In Botany, a term applied to 
bundles of stamens, i.e. when stamens are col- 
lected into tufts or groups, as in Hypericum 
and many other plants. 

Wi a Mmlua i orSmpheri Spider. The 
name of a genus of Arachnidans, including 
those in which all the legs are very long ana 
slender ; the tarsi sometimes consisting of more 
than fifty joints. 

Pkslani (Gr. <f>d\ay(). The close order of 
battle, in which the heavy-armed troops of a 
Grecian army were usually drawn up. There 
were several different arrangements of the 
phalanx peculiar to different states; but the 
most celebrated was that invented by Philip 
| of Macedon. The men stood close together, 

! sometimes with their shields locked, in ranks 
I of several men in depthy displaying in front a 
row of long-extended spears, or rather a wall 
of spear-points. The phalanx, whose charge 
was irresistible in a smooth plain by a lighter 
body, was found to bo overmatched by the 
combined strength and activity of the Boman 
legion, which was able to take advantage of 
any inequality <af ground, and charge in flank 
and roar; ami when once an accident offered 
an opening in the unwieldy mass of the enemy, 
their confusion was inevitable, and rally hope- 
less. For a detailed account of the various 
modifications of the phalanx, see Dr. Smith’s 
Dictionary of Greek avuLR/rmem Antiquities, s.v. 
* Exercitua. ’ 

FMSbbIb (Gr.). The genus of grasses to 
which belongs the plant yielding the Canary- 
seeds of the shops, so mush used for feeding 
small cage-birds. This is the P. canaricnai# of 
botanists, and with its dose ovate panicles and 
broad keeled glumes is rather ornamental in 
character. 
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PIIALARIS, EPISTLES OF PHARISEES 

PluOarlfi Sptattos of. These letters, about three inches long, so that both eyes m:’y 
ascribed to Phalaris, tyrant of Agrigentum in ' be applied to it at once, the middle of tho 
Sicily, are now known chiefly as the subject of aperture being directly over tho centre of tho 
the controversy between Bentley and Boyle, j base-board. The lower socket bears a move- 
the latter asserting tbeir genuineness, the able screen of pasteboard or thin wood, having 
former denying it on evidence which is over- j an opening of about three inches long, and an 
whelming in its quantity and force. These inch wide, and so adjusted that its centre is in 
epistles are first mentioned by Stobaeus, who the same straight line with the centre of the 
evidently did not share the suspicions openly set in the upper card and tho centre of the 
avowed by Photius. Such forgeries betray base-board. This screen has an index marked 
themselves chiefly by their glaring anachron- across its middle. In experimenting with the 
isms ; but in this case the disguise is so poor apparatus the observer places an object on the 
as to imply a gross credulity on the part of base-board, looks downward through the slit in 
those who were deceived by it. the upper screen, and slides the lower up or 

Phalarope. The name of a wading bird, down till the required adjustment is attained, 
with the toes provided with scolloped mem- j Tor example, let the letter A be written twice 
branes. The common British species is the on the base -board, about two and a half inches 
grey one ( P/ialarupus lobatus). (the width between the eyes) apart, and in tlio 

Phalerae (Lat. ; Gt. 4>aKa pa). In Roman j line of the axis of the apertures of the screens ; 
Military Antiquities, various kinds of ormunent s and suppose the lower screen to be close down 
weru so called, chiefly but not exclusively to the base-board. On gradually raising this 
appropriated to the equipment of horse soldiers; | screen, and keeping the eyes directed to the 
it was also applied to the frontlets of the horses index and not to the letters, each letter wall 
themselves. (See the third and twenty-second separate and appear double, so that four letters 
Me moires of 31. le Beau on ’the Roman Legion, will be seen. As the serecn is raised, the two 
in Mini, de l' Acad, dcs Inscr. vols. xxviii. and internal images gradually approach and become 
xxxix.) optically superimposed, or coalesce into one, ?o 

Phallus (Gr. <f>a\\6§). The emblem of the that there are only throe letters visible, and 
generative power in nature, carried in solemn the middle or superimposed figure is tho 
procession ill the Bacchic orgies. The worship phantom or image where there is really no 
of the Phallus seems to have been universal, object. On ceasing to look at tho index, and 
It was inveterate among tho Jews, the Phallus directing the eyes on the base-board itself, the 
being the same as the w’ooden Asliera, set up phantom figure instantly vanishes, 
in the temple itself, and translated in the Phantasmagoria (Gr. Qdvraafia, an ap- 
autliorised English version by the word grove , pearamc). An optical apparatus, by means of 
fur which the women are represented as weaving which the image s of objects can lu» magnified or 
hangings. The Asliera was placed on the diminished at pleasure, and motion given to 
stone altar of Baal; lienee it is always stated them by which a strong illusion is produced, 
that the Asliera is hewn down, while the altar The apparatus is, in fact, nothing more than a 
(ill which it stands is overthrown. Among the magic lantern, in which the images are received 
Hindus the omblcm so worshipped is called the on a transparent screen, and the sliders on 
Linga. [3Iysti:kif.s ; Yoxi.] which the figures arc drawn rendered per- 

Phai.tvs. Iii Botany, the name of a genus fcctlv opaque, except in the figures themselves; 
of Fungi of which P. iuqwdicns is 011 c of the so that all light is excluded, excepting that 
most disgusting on account both of its appear- which is transmitted through the image The 
mice and its smell. lantern, mounted on wheels, is made to recede 

Phanerogamous. [Ph.t.xogaws.] from or approach to the screen, by which the 

Phaneroneurans (Gr. yavepos, manifest, enlargement or diminution of the image is 
and vcu.wv, a wrir). A name applied by effected ; and in order to preserve distinctness 
Ru hilpln to all those nnimah in whi.-li the in the picture, tho tube in the side of the 
nerves arc distinctly eliminated. lantern which carries the lens is, by a particular 

Phaneros (Gr. <pavfp6s, open). A term mechanism, drawn out or pushed in, so as to 
applied hy some odontologies to the teeth, increase or diminish the distance between the 
which w’erc erroneously described as exposed j lens and the slider, as t lie lantern approaches 
dead parts or products, exhaled from tlic sub- to or recedes from the screen. The phantasma- 
stance of formative bulbs. iroria affords a very popular exhibition in lcc- 

Pliantascope. The name given by Pro- tore rooms. [Magic Lantern.] 
feasor Locke, of the United State**, to an np- Pharbitis. A genus of Con volvvlaceee to 
paratus for enabling persons to converge the ( which is now referred the very handsome 
optical axis of the eyes, or to look cross-rt/ed, flower garden annual commonly called Convof- 
and thereby observe certain phenomena of bin- j vvfu* major, along with some other species 
ocular vision. It consists of a fiat base-board, formerly referred with it to the genus Ipomoea. 
with an upright rod at one. cud bearing two! The common sort, formerly Ipomaa purpurea, 
sliding sockets which may be clamped at any ■ is now known as P. hispid a. 
height, like those of a retort stand. The upper i Pharisees. A sect among the Jews, whose 
socket supports a small screen or card ha nag a I name is derived from pharas , a Hebrew word 
slit or aperture a qunrti r of an inch wide and signifying Separated or sit apart , because they 
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PHARMACOLITE 


PHASEOLUS 


separated themselves from the rest of the nation, 
and pretended to the distinction of peculiar 
holiness. The time of their origin is not ac- 
curately determined. They are not mentioned 
in the Old Testament, but are thought by some 
to be the same as the Assideans of the books 
of Maccabees. They are referred to by Jose- 
phus as a considerable sect, b.c. 110. Though 
their rivals the Sadducees numbered amongst 
themselves some men of the highest rank, and 
those who affected to be conversant with the 
manners and philosophy of the Greeks and 
Romans, the Pharisees embraced a greater 
proportion of the upper classes, and were sup- 
ported by the admiration of the people and the 
national feeling in favour of the opinions and 
habits of their ancestors. Besides being strict 
interpreters of the written law, their sect super- 
induced upon it what they called the traditions 
of the elders, and asserted that Moses delivered 
an oral law as a supplement to that of the 
Scriptures. They are frequently reproached 
in the Gospels with so explaining the latter 
by the former, as in effect frequently to destroy 
the validity of the written law. They also ob- 
served many outward ceremonies with a studied 
ostentation which gained for them the venera- 
tion of the multitude. They maintained, in 
opposition to the Sadducees, the popular doc- 
trine of the resurrection, with which they 
mingled some wild notions touching the trans- 
migration of souls. 

Vbarmacollte (Gr. <pdppajcov, poison, and 
KiOos, stone). Native arseniate of lime. It 
generally occurs in delicate silky fibres or stel- 
lated groups of acicular crystals, or in botry- 
oidal, globular and stalactitic forms. It is of a 
white or greyish colour, but has often a super- 
ficial tinge of red or violet, owing to arsenate of 
cobalt. It is found, amongst other places, at 
Andreasberg in the Harz, and at Joachim athal 
in Bohemia. 

Pharmacology (Gr. QdpfiaKov , a medicine, 
and \6yos). The history of the properties and 
uses of drugs. 

Pharmacopoeia (Gr. tpapfiateoiroita). A 
book containing directions for the prepara- 
tion of medicines. Previous to the year 1863, 
three Pharmacopoeias were extant in Great 
Britain, viz. those of the Colleges of Physi- 
cians of London, Edinburgh, and Dublin. In 
1863 a British Pharmacopoeia was compiled 
by the Medical Council of the kingdom, and 
sanctioned as a substitute for its prede- 
cessor. 

Pharmaooaiderlte (Gr. QdppaKov, and 
aiBiipos, iron). Native arseniate of iron. [Cuna- 
oue.] 

Pharmacy (Gr. tyaptxaKtla, the use of medi- 
cines). The branch of knowledge which relates 
to the medical and chemical history of the dif- 
ferent articles of the Materia Medica ; to tlic 
mode of prescribing them, their effects, and 
composition. 

Pharos** Properly the name of an island 
at the mouth of the harbour of Alexandria, on 
which a lighthouse was erected ; whence it 
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came to be applied as a common name for all 
lighthouses. [Lighthouse:.] 

Pharyngognathl (Gr. $4>vy{, the throat , 
and yvd0ot, the jaw). An order of fishes in which 
the endoskdeton is ossified; the exoskeleton 
in some as cycloid, in others as ctenoid, scales; 
the inferior pharyngeal bones coalesced; swim- 
bladder without auct. The Saurypike and 
Wrasse form examples of this order. 

Pharyiigotomy (Gr. Qdpvyt, and ripvv, 1 
cut). The operation of making an external 
opening into tne windpipe, necessary in certain 
cases of suffocation. 


Pharynx (Gr. <pdpvy$). The back part of 
the mouth ; it is somewhat funnel-shaped, 
attached to the fauces behind the larynx, and 
terminating in the oesophagus. 

Phaaoolarctos (Gr. <pwrK<a\os, a pouch, and 
ApKTos, a hear). The name of a genus of Mar- 
supial animals, of which the koala is the type : 
its dentition is like that of the kangaroo rats ; 
but it has no tail, and has short hind legs. 

Phasoolome (Gr. <pd<TKa>\os, and pvs, a 
mouse). The name of a Marsupial quadruped 
commonly called the wombat, which has the 
teeth of a Rodent animal, with the exception 
of an additional true molar on both sides the 
jaws. Three living species are known, the Phas- 
eolomys wombatus, the P. platyrrhinus, and tho 
P. ratifrons. In latter pliocene tertiary times, 
a species flourished in Australia as large as an 
ox, the P. gig (is. 

Pt&ascolotbertum (Gr. <pd<rica)\os, a pouch, 
and Oriplov, a beast). A genus of small mar- 
supial insectivorous Mammalia, of which the 
solitary species Pkascolothcrium Bucklavdi, 
was discovered in the oolitic strata of Stones- 
field, Oxfordshire. The inward inflection of 
the angle of the jaw indicates the marsupial 
character of this species. The dental for- 
mula was : — 


•i 


c. 


?-? 
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Pt|ase (Gr. <pd<rit, appearance). In Astro- 
nomy, this word denotes the different appear- 
ances of the moon or planets, according aB a 
greater or smaller portion of the hemisphere 
illuminated by the sun is visible to the ob- 
server. The phases of the moon sometimes 
denote in particular the now moon, the full 
moon, and the quarters, these being the prin- 
cipal phases. In the case of the most distant 
planets the phases are not sufficiently decided 
to be visible in our instruments. 

Phase. In Natural Philosophy, the parti- 
cular state, at any given instant, of a pheno- 
menon which undergoes a periodic change, or 
I increases to a given point, and then diminishes 
, in a regular gradation. Thus wo speak of the 
phase of a tide , tho phase of an eclipse , So c. 

Phaseolus (Gr. <pa tHjoXos, or <f>d«rri\os f a 
kidney bam). A genus of L< <jiuninos<s, mostly of 
climbing habit, the leaves usually with thin 
largish leaflets, and the flowers remarkable Hue 
the keel terminating in a twisted point. There 
1 are numerous species, natives of hot climates, 
' 3 L 
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Hud many of them have long been cultivated as 
food for man. 

The common French or Kidney Bean, or Hari- 
cot, P. vulgaris, of uncertain origin, though pro- 
bably Asiatic, is the most generally cultivated 
in Europe and other temperate climates. The 
earliest notice we have of Kidney Beans is that 
given by Pliny, who says the pod is to be eaten 
with the seed. Several kinds appear to have 
been known to Gerarde in 1 590. Some are termed 
runners, from having twining stems six or eight 
feet high j others are dwarf and bushy. Of 
some of these, again, the young green pods, of 
others the seeds, are eaten ; while in a third 
division both pod and seed may be used until 
nearly arrived at maturity. In this country 
the green pods in a young state are most valued, 
and when properly dressed they are highly 
esteemed as a wholesome and excellent vege- 
table. On the Continent the ripe seeds, under 
the name of Haricots , are much used by cooks 
in the composition of a dish so called, as well 
as for soups and stews ; and in Boman Catholic 
countries they form the greater part of the 
food of the people during Lent. When very 
young, the green pods are frequently preserved 
as a pickle by themselves; they also form an 
ingredient in mixed pickles . 

The Scarlet Bunner Bean, P. multi jlorus, a 
native of Mexico, is usually considered to be a 
half-hardy annual, although in reality it is a 
tender perennial, having tuberous roots, which 
may be taken up and preserved during winter 
for planting in spring. The plant is of twining 
habit, and if supported will climb to the height 
of eight or ten feet. The pods are pendulous, 
not quite so long as those of the common Kidney 
Bean, but broader, rougher, and more succulent. 
As a culinary vegetable, the Scarlet Bunner is 
much esteemed, particularly in the garden of 
the cottager. The young green pods are dressed 
in the same way as those of the Kidney Bean. 
The roots are narcotic and poisonous. 

P. lunatus is so generally cultivated in hot 
climates, Lhat it is difficult to ascertain its 
origin. The species is too tender for growth in 
European climates. In general aspect it is much 
like the common French Bean ; but the pod 
is flat, short* broad, and somewhat crescent- 
shaped. P. Max, with P. Mungo, is much 
cultivated in India and some parts of Africa, 
and has narrow, hairy, nearly cylindrical pods. 
P. Caracalla, believed to be a native of Brazil, 
is often grown under the name of Caracol in 
the gardens of South America and Southern 
Europe, and sometimes in those of India, 
for its large showy and sweet-scented flowers. 
[Vigwa.] 

Vhaiianldfle (Gr. <paeiay6s, a pheasant ). 
The name of the family of Gallinaceous birds of 
which the genus Phasianus is the type. The 
pheasant is a native of warmer and drier cli- 
xnutes than England, as the Linnscan specific 
name ( Phasianus colcliicus) implies. Cuvier, 
accepting the story that it was brought from 
tho banks of the rhnsis by tlu< Ahgox\uts, 
states that it subsequently became diffused over 
SS*> 


all temperate Europe. It is consequently a 
matter of difficulty to preserve the species in 
this country ; and were it not for the assistance 
which the common fowl affords in hatching the 
eggs of the pheasant* the breed would probably 
soon become extinct ; for although the female 
produces a great many eggs in the artificial 
preserves of the wealthy sportsman, yet Bhe 
soon forsakes the task of incubation, when dis- 
turbed, as is too often the case, by the male. • 

When roused, the pheasant will not unfre- 
quently perch upon the first tree, and seems 
more intent upon the dogs than the approach 
of the sportsman : they betray themselves like- 
wise by their habit of crowing or making a 
chuckling noise when they perch. Foxes de- 
stroy many pheasants ; and as these are com- 
monly females engaged in incubation, the ten- 
dency to diminution of the race from this cause 
is increased. But the chief loss of the pheasant- 
breeder is caused by the mortality of the young 
birds, about the time of changing their nestling 
feathers, produced by the developcment of great 
numbers of a peculiar species of Entozoon 
(Syngamus trachealis ) in the windpipe. This 
accumulation occasions a difficulty of breathing ; 
aDd the convulsive attempt to gasp the air, or 
expel the worms, has occasioned the name of 
the gapes to be given to this disease. 

The best remedy is a preventive treatment, 
by due attention in keeping the young phea- 
sants clean, and by administering plenty and 
variety of food. When the disease is far ad- 
vanced, the best remedy is to make the birds 
breathe air strongly impregnated with fumes of 
tobacco, carefully watching its effect. 

The male pheasant is distinguished, like most 
GaUinacea, by its superiority in size and by its 
brilliancy of plumage from the female ; and the 
dependency of this difference on the generative 
function is proved by the remarkable instances 
of assumption on the part of the female of more 
or less of the male livery, consequent upon the 
abrogation of that function in her either by age 
or by injury or disease of the female organs. 
The food of the pheasant varies according to 
the season ; in winter it consists chiefly of grain 
and seeds ; in spring and summer of insects 
and nutritive bulbous roots, as that of the crow- 
foot ( Ranunculus bulbosus). 

. ? ure ^reed of Phasianus cdchicus is 
distinguished by the absence of the white ring 
round the neck, and the reddish copper tint of 
the croup. Another species, from China, with 
a white ring round the neck, and a greener 
cast of colour, especially upon the croup, has 
also been imported and turned wild. It seems 
to have produced a prolific race of hybrids with 
the common pheasant. 

China produces several other species, which 
are remarkable for their superb and brilliant 
plumage ; as the golden pheasant (PA piettts), 
Amherst’s pheasant ( Ph . Amherstii ) ; both of 
which have a gorgeous ruff round tho neck, 
and the latter is remarkable for its exceedingly 
long tail. A liko appendage characterises tho 
magnificent Beeves’s pheasant (PA Peeves it). 



PHEASANT 

The silver pheasant (PA nycthemerus) from 
China, and the Phasianus hneatus from the 
mountains of Thibet, approach nearer in their 
carriage to the common fowl. Other species of 
pheasant (e. g. Phasianus ignicollis) have been 
recently received from J span. 

Measant. [Phasianid.®.] 

Phei ditto. (Gr.). A name given in later times 
to the Spartan Stssytia. It was probably a 
corruption of <pi\iria, love-feasts , a word answer- 
ing to the Cretan iratpria, from which they 
dinered in this, that each head of a family con- 
tributed a certain portion at his own cost, or 
on failure was excluded from the public tables. 
The various dishes of these meals were pro- 
scribed by law, and consisted chiefly of the 
Spartan black broth and pork. 

Pbenakistoscope (Gr. <pevcuciar}j.6s, illusion ; 
(tkottIw, I view). A philosophical toy, which 
illustrates the principle of the persistence of 
impressions on the retina of the eye in a very 
ingenious manner. It is thus described by Sir 
D. Brewster ( Ency . Brit. art. ‘ Optics*). 

* This instrument was, we believe, originally 
invented by Dr. Roget, and improved by M. 
Plateau, at Brussels, and by Mr. Faraday. It 
consists of a circular disc from six to twelve 
inches in diameter, with rectilinear apertures 
on its margin in the direction of its radii. A 
series of figures, of a rider, for example, leaping 
a fence, is drawn oh the circumference of a 
circle, parallel to the rim of the disc. Til e first 
figure represents the rider and horse standing 
before the fence ; and the Last figure represents 
them standing over the fence, when the leap is 
completed. Between these two figures there 
are several others, representing the rider and 
the horse in various parts of the leap. The 
observer then stands in front of a looking glass, 
with the disc in his left hand, attached to a 
handle, and by a piece of simple mechanism he 
whirls it rapidly round, looking at its image in 
the glass through the notches in its margin. 
He is then surprised to see the horse and his 
rider actually leaping the fence, as if they were 
alive, and returning and leaping again ns the 
disc revolves. If we look over the margin of 
the disc at the reflected picture on the face of 
the disc, all the figures are effaced, and entirely 
invisible ; but when we look through the 
notches, we only see the figure of the horse and 
rider at the instant the notch or aperture 
passes the eye, so that the picturo instan- 
taneously formed on the retina is not oblite- 
rated by preceding or subsequent impressions. 
Hence the eye receives in succession the pictures 
of the horse and rider in all the attitudes of the 
leap, which are blended as it were into one 
action. The apparent velocity with which the 
horse and rider advance (supposing the disc 
always to have the same velocity) depends on 
the proportion between the number of apertures 
in the margin of the disc, ai*d the number of 
figures of the horse and rider.’ 

Phenaklte (Gr. <f>4vat, a deceiver). The 
rliombohedral Emerald of Mohs. A silicate of 
glucina, composed of fifty -five per cent, of silica, 
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and forty-five glucina. It occurs in colourless 
or bright wine-yellow crystals, inclining to rod, 
at Katherinenburg in Siberia, in mica- slate, and 
also north of Miask; at Tramont in Al sace, 
and Durango in Mexico. The name has 
reference to the resemblance to Quartz, for 
which this mineral may be mistaken. 

.Phene. One of the chemical synonyms of 
the hydrocarbon usually called benzole, C, a H e . 
It has also been called hydride of phenyl, 
and is in that case represented by the formula 
C ia H 8 , H. [Benzol.] 

Phenecin (Gr. <polrt£, purple ). The purple 
powder which is precipitatea when sulphuric 
solution of indigo is diluted with water. It 
appears to be a hydrate of indigo. 

Phengite. [Muscovite.] 

Phengltes Marble. [Marble.] 

Phenlo Add. Carbolic acid. Phenol. Tho 
hydrated oxide of phenyl. A product obtained 
chiefly from coal-tar; hence the name, from 
(palvu, I show. A synonym of Carbolic Acid. 

Phenomenon (Gr. <paiv6pcvov, part, of 
<patvo/xai, 1 appear). In Natural Philosophy, 
this term is usually applied to those appearances 
which are produced by the action of tho differ- 
ent forces upon matter. Thus the fall of a 
stone to the earth, the motion of a planet in 
its orbit, a flash of lightning, the explosion of 
gun cotton, and the combustion of fuel are all 
natural phenomena. 

Phenyl. A radical hydrocarbon = Ci 2 H 5 . 
Phlgalian Marble (so called from having 
been discovered near the site of Phigalia, a 
town of Arcadia). The name given to a series 
of sculptures in alto rilievo, now deposited in 
the British Museum, where they form part of 
the collection known by the name of the Elgin 
Marbles. They originally formed the fringe 
round the interior of the cella of the temple 
dedicated to Apollo Epikouros, or the Pro- 
tector. They represent tho combat of the 
Centaurs and the Lupitlia?, and that of the 
Greeks and Amazons, resembling both in de- 
sign and execution the decorations on the 
Parthenon. As tho temple is said to have 
been built by Ictinus, it is not improbable that 
tli esc sculptures were designed by Phidias. 
[Parthenon; Elgin Marbles.] 

Pbiladelpbaceae (Philadelphus, one of 
the genera). A natural order of epigynous 
Kxogcns, belonging to the Grossal alliance. 
They consist of shrubs, uith deciduous leaves, 
and include Philadelphus and Deutsia , two of 
the most ornamental genera of hardy flowering 
shrubs, the former of which is called Mock 
Orange or Syringa. The group is particularly 
marked by its valvate calyx, indefinite sta- 
mens, and capsular fruit with axile placentae 
and disunited styles. The leaves of Phil- 
adelphus coronanus taste like cucumbers, and 
its flowers yield an oil which has been used for 
adulterating oil of jasmine. 

PhtlantbroplBiam. A name given in 
Germany to the system of education on natural 
principles, as it is termed, which was pro- 
moted by Basedow and his friends in the last 
3 l 2 
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century, and mainly founded on the notions of near the temple of Athena [MinebvaJ, the 
Locke and Rousseau. An institution for the dawn-goddess. The wound caused grievous 
purposes of education, founded under the pro- pain, and the hero remained in Lemnos, inactive, 
tection of the duke of Dessau in 1774, was the like Achilleus at Troy, and Meleagros in 
first so-called Philanthropic It was dissolved Calydon, until Odysseus came to summon him 
in 1793; and of the different institutions after* to llion, which could not be taken except by 
wards founded, only one, it is said, has con- the invincible arrows bequeathed to him by 
tinucd to maintain itself. But the labours of Heracles. With these weapons he slew Paris, 
the Philanthropinists have no doubt influenced After the fall of Troy, he journeyed, like the 
largely the modem system of education. other heroes, to Hesperian or western lands, 

Vbllflilaoeie (Philesia, one of the genera), and was Anally slain by Rhodians on the coast 
A small natural order of monocotyledons, of Italy. 

referred by Lindley to his class of Dictyogens. The incident of the snake-bite on the foot is 
Their chief distinctive characters reside in their repeated in the legend of Eurydic6 [Obphetjs] ; 
trimerous symmetry, their consolidated carpels, while the snake, the serpent of the night, 
and their parietal placentae. It comprises reappears in other myths as the snakes who 
Lapageria rosea , one of the handsomest of attack Heracles in his cradle, as Python slain 
greenhouse climbers, with a hexapetaloid pe- by Apollo, and Fafnir slain by Sigurdr. Phi- 
rianth; and Philesia huxifolia , the Pepino of loctetes, like Odysseus, fights, it is true, with 
Chili, a stiff dwarf shrub, with small box-like poisoned arrows — a custom for which among 
leaves, and showy three-petaled flowers. [La- the historical Greeks there is no evidence ; 
pagbuia.] but they are the arrows of Heracles and other 

Phil lb eg or Stllbeg. [Kilt.] solar heroes, all of which are invincible and 

1 Philippic. The title of several orations of never miss their mark, and cannot be shot by 
Demosthenes against Philip king of Macedon, any but their owners. The idea of the poison 
the spirit and animosity of which has caused was the result of the same confusion which 
the name to be transferred to similar composi- turned Areas and Callisto into bears [Ribhis, 
tions by other orators. Thus Cicero gave this the Seven], and Lycaon and his sons into 
name to the orations which drove Mark Antony wolves : the word Xov t which like Iolfc, Iocastd, 
from Rome and compelled the senate to pro- &c. had expressed the violet colours of dawn, 
secute the war against him after the murder being confused with Ms, an arrou\ and hence 
of Julius Caesar. poison , as shooting like a dart. 

Phillipslte. A lime-Harmotome found in Philology (Gr. <pi \4w, I love , and \6yos, 
white translucent crystals near the Giant’s speech, discourse). This word appears to have 
Causeway, and in minute flesh-coloured cry- been used by the ancient writers to designate 
stals in amygdaloid at Magee Island, London- the whole circle of the sciences, considered, not 
derry, at Vesuvius, &c. It was named after with respect to their respective subj'ect-matters, 
William Phillips the mineralogist. but to the language in which they were con- 

The name Phillipsite is applied by Borne vcyed. A philologist was one who studied or 
French authors to Purple Copper. taught the elegance of diction, as applicable 

Phlllyrea (Gr. <pt\\vp4a). The name of a to every branch of human learning ; nor can 
genus of evergreen shrubs, belonging to the the meaning of the designation be very accu- 
order Oleaccee, introduced from the region of the rately distinguished from that of the ypapfm- 
Mediterranean. and much used for planting in tikSs, or grammarian ; while sometimes the 
shrubberies. There are two or three species term philology was usurped in a wider sense, 
and several varieties, all of close bushy habit, so as to comprehend learning in general, 
and with neat persistent foliage. Along with After the revival of letters, the word was in- 
yews and hollies, they were formerly much troducod into modern European languages, 
employed as subjects for the topiary art. but in a much more restricted signification. 

Phillyrln. A bitter crystalline principle It then comprehended grammatical criticism 
contained in the Phillyrca latifolia. and etymology, and some branches of archeeo- 

Fhlloctete* (Gr. In the logy; and as these studies were almost con- 

Homeric Mythology, Philoctetes is mentioned fined to the ancient languages, and other relics 
as a son of Pocas, who, when on his way to of classical antiquity, which alone were then 
Troy with the Achzcans, was left at Lemnos, studied in a scientific manner, the only philo- 
because he had been bitten by a snake, and logists were the learned investigators of the 
was suffering from the wound. But round this Greek and Latin idioms and literature. Corn- 
name has gathered a large amount of floating mentaries on ancient authors, etymological 
legend, for which the mere silence of the works, and glossaries of their language, gmm- 
extant Homeric poems caimot prove a post- mars, &e. were then the class of writings 
Homeric origin. To the remarks already made usually denominated philological ; and although 
on this point under Pauis, must bo added the tho field of philology, considered in this sense, 
caution rendered necessary by the loss of many is now more exteq^ivo, as the modern European 
important poems belonging to the. Homeric and non -European languages have also bccoftie 
cycle. [Cyclic Poets.] These incomplete the subjects of accurate investigation, it is 
myths tell us lh.it Philoctetes was bitten by a with this general meaning that tho word 
snake in the inland t’hrvse, the golden, and j has chiefly been used by English writers. It 
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Is defined by Johnson, criticism, graminatical 
(earning. In this popular sense philology 
may be said to embrace, 1. Etymology, or the 
science of the origin of words ; 2. Grammar, 
or the science of the construction of language 
in general and of individual languages ; 3. Li- 
terary criticism, or the investigation of merits 
and demerits in style and diction. 

Of late years, however, a new and very 
extensive province has been added to the 
domain of philology; viz. the science of lan- 
guage in a more general sense, considered 
philosophically with respect to the light it 
throws on the nature of the human intellect 
and progress of human knowledge; and his- 
torically, with reference to the connection 
between different tongues, and the connection 
thus indicated between different nations and 
races. In this sense the term comprehends, 

1. Phonology \ or the knowledge of the sounds 
of the human voice ; which appears to include 
orthography, or the system to be adopted 
when we endeavour to render, by our own 
alphabet, the sounds of a foreign language; 

2. Etymology ; 3. Ideology , or the science of the 
modification of language by grammatical forms, 
according to the various points of view from 
which men contemplate the ideas whioh words 
are meant to express. 

Classical Philology . — By German writers the 
use of the word philology is still not uncom- 
monly restricted to this branch of study. The 
earliest commentators, lexicographers, and 
grammarians, whose works we possess, flou- 
rished in Greece and Rome at various periods 
between the Christian era and the fall of the 
Roman empire. During the middle ages the 
knowledge of the classical languages, or of the 
works written in them, ceased to be cultivated 
as a science. Classical philology was revived 
about the end of the fourteenth and the be- 
ginning of the fifteenth century, chiefly by the 
labours of various learned Greeks expelled 
from their own country. In the fifteenth cen- 
tury, Italy was peculiarly animated with a 
zeal for classical literature. In the following 
age, the cultivation of this study passed chiefly 
into the hands of the French, Dutch, and Ger- 
mans. Under the industrious writers of Hol- 
land and Germany it assumed a new form. 
LesB elegant, and pursued in a less poetical 
spirit than it had been among the Italians, it 
became a vast and laborious science, exacting 
the severest industry, and no common ingenuity. 
During the sixteenth and seventeenth centuries, 
philologists maybe said to have been chiefly 
occupied m collecting the materials of know- 
ledge : the task of criticism, and of separating 
the true from the false in classical idiom and 
diction, began with the seventeenth ; and the 
earliest name in this department of study is 
perliaps still the most illustrious ; that, namely, 
of Richard Bentley. Since his time, we have 
had many distinguished classical scholars in our 
own countiy, especially in the present century, 
which has produced the works of Parr, Porson, 
anil Elmsloy; but Germany still remains the 


true nursery of classical research; and the 
school of Wolf, Heyne, Hermann, and Niebuhr, 
in that country, has laid down canons of ettr 
quiry as to the genuineness and authority of 
some of the earliest works in the ancient lan- 
guages, which have imparted a new character 
to classical criticism in general [Gbamhab, 
Coicpabativb ; Language.] 

Philology, Biblical. The art of criticising 
the languages and dialects of the Hebrew and 
Hebrseo-Greek writers in order to elucidate the 
meaning of the writings of the Old and New 
Testaments. The Hebbbw Language, closely 
akin to the Phoenician, received some modi- 
fications, owing to the sojourn of the Israelites 
in Egypt. How old the book of Job may be, 
is still a subject of controversy among critics, 
some of whom suppose that it was originally 
written in Arabic and afterwards translated, 
while others trace it to a remote period of 
Hebrew literature ; but whatever be the date 
of that book, the Pentateuch, must ever be 
considered the basis of the Hebrew as a fixed 
written language. The institution of the schools 
of the prophets, under the Judges, no doubt 
tended to give the polish and poetic character 
seen in the writings of the age of David and 
Solomon ; but the Hebrew language remained 
essentially the same down to the conquest of 
Palestine, first by Shalmaneser (who intro- 
duced an Aramaean population in place of the 
expelled ten tribes); and secondly by Nebu- 
chadnezzar, who (b.c. 588) took Jerusalem and 
transported the chief members of the two re- 
maining tribes, according to a still prevalent 
Eastern custom, into his own territories. The 
i Jews, however, during their captivity at Baby- 
lon, not only acquired new nabits, hut re- 
ceived many additious to their language, both 
of words and idioms ; and henceforward they 
spoke a dialect usually known as the Hebrao- 
Aramaic, bearing nearly the same analogy to 
the Hebrew that the modern Italian bean to 
the Latin. In the later historical writers 
traces may be discovered of this corruption. 
The prophecies of Haggai, Zechariah, and Ma- 
la chi, also, thongh very pure, present a few 
instances of Chaldeism ; but the new dialect 
is most of all perceptible in the Targums and 
other commentaries by which alone the Scrip- 
tures could be made intelligible to the com- 
mon people. Schultens, Rosenmiiller, the elder 
Michaelis, Bishops Louth, Horsley, and Co- 
lenso, Gesenius, Ewald, and Professor Lee 
have endeavoured to elucidate the history of 
the Hebrew language ; and the best editions of 
the Hebrew Scriptures are by Kennicott and 
De Rossi. After the cessation of Hebrew 
prophecy on the death of Molachi, about 400 
years b.c., the Aramaean dialect prevailed more 
or Ires, owing to the adherence of the Jews 
to their national language, down to the cap- 
ture of Jerusalem by Titus. The conquests 
of Alexander, however, had an undoubted in- 
fluence over the learned castes, who gradually 
became acquainted with the Greek language; 
and accordingly (b.c. 280) Ptolemy Phil- 
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adcdphus invited five Jewish scribes to Alex- 
andria for the purpose of translating the Pen- 
tateuch into Greek. Some years afterwards 
the other books of the Old Testament were 
translated by different hands ; but the name 
SxPTtraaiNT is a misnomer; and the story 
connected with it (resting wholly on the 
very questionable authority of Plutarch and 
Diodorus Siculus) is unworthy of credit. 
The work, however, is written in good Mace- 
donian Greek (aoiri^ Zi&Ktierot), with a few 
Hebrew admixtures ; and hence the Septuagint 
should be studied in connection with the New 
Testament, which presents similar features. In 
the time of Christ the Aramaic (as the Gospels 
furnish abundant proof) was the vulgar lan- 
guage of Palestine; and even Galilee had a 
separate though cognate dialect. (Luke xxii. 
69; Acts ii. 7.) At this time the Greek lan- 
guage, so far as the regions west of Palestine 
were concerned, was the great medium of com- 
munication. Hence the Gospels and other 
Christian books were written in this language ; 
and thus arose those peculiarities of diction, 
Hebrew expressipns, &c., which mark the 
Hellenistic writings of the New Testament. 
This, indeed, constitutes the science of Biblical 
philology ; and in this work the labours of 
Wetstein, Mill, Griesbaeh, and more recently 
of Scholz, Lachmann, and Tischendorf, have 
been employed in producing a sound text from 
the examination of the best MSS. 

fbllosopber's Btrnmo. [Alchemy.] 

mioMpUe Csutfln. An inflamed jet of 
hydrogen gas. 

Philosophic Wool. Oxide of zinc formed 
during the combustion of the metal, when it 
floats about in white flocks in the air. It has 
also been called nihil album and pompholix. 

Philosophy (Gr. I love, and <ro$fa, 

wisdom). In common acceptation, a general 
term, signifying the sum total of systematic 
human knowledge. It is commonly divided 
into three grand departments ; metaphysics, 
physics, ana ethics. If we include in the first 
logic, this may be regarded as a complete 
distribution of science, properly so called. The 
first has for its object those truths which go 
beyond mere experience ; as the nature of 
being, of God, of the soul, &c., as they are in 
themselves, or as they are apprehended by ns. 
{Metaphysics.] The second relates to objects 
us they are in nature, as subject to the relation 
of cause and effect The third contemplates 
human actions as they ought to be, not merely 
as they are ; and takes account of the ideas of 
duty, freedom, responsibility, and the like — of 
all, in short, which constitutes the distinction 
between an action and an event . 

This word was first used by the Pythagoreans, 
and adopted from them by Socrates, who consi- 
dered himself a lover or seeker of wisdom only ; 
in distinction from a sophist, or one who con- 
ceives himself to be in tho possession or exercise 
of wisdom. j 

But tho tendency of modem thought is more ' 
and more to restrict the term to that system of 
HHd 
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inductive philosophy (as opposed to all deductive 
systems) which Lord Bacon is held, perhaps 
not altogether correctly, to have introduced. 
But whether he first enunciated the principle, 
or whether Socrates acted upon it when he 
insisted that ethics alone furnished a real basis 
for science, inductive philosophy may be de- 
scribed as a system which receives no evidence 
but that of fact, and owns no authority but 
that which is derived from experience. All 
subjects, therefore, it regards as open questions; 
ana all prejudices or prepossessions which may 
interfere with a dispassionate analysis it utterly 
disclaims. This process of rejection, which 
Lord Bacon held to be an indispensable condi- 
tion for the attainment of truth (i. e. the truth 
of facts), he calls th o purification of the intellect ; 
and to it we owe all those results of modem 
science, which, while enormously extending the 
empire of man, establish continually on a firmer 
footing the dominion of an unbroken law, ad- 
mitting no interruptions and excluding alto- 
gether any ideas of arbitrary interference. 
[Logic.] 

Many valuable histories of ehilosophy have 
appeared of late years, especially in Germany. 
Tne most celebrated are those of Brucker, 
Tennemann, and Bitter. A sketch of the 
history of philosophy, written by the la e 
Mr. Dugald Stewart, originally prefixed to 
the Encyclopaedia Britannica , is now printed 
in a separate volume. 

Philter (Gr. <pl\rpov). A drug or prepara- 
tion supposed by the ancients to have the power 
of exciting love. Nothing certain is known 
respecting the composition of these potions ; 
but their operation was so violent that many 
persons lost their lives and their reason by 
their means. The Thessalian philters were in 
the highest celebrity. (Juv. vi. 610.) 

PfcUydraoeas (Philydram, one of the 
genera). A small group of petaloid monoco- 
tyledons, nearly allied to the Xyridacex, differ- 
ing chiefly in wanting an outer perianth, in the 
inner perianth being two-leaved, in having 
three stamens, two of which are abortive, ana 
in the large embryo lying in the axis of tho 
albumen. They are natives of New Holland, 
Cochin China, and China. 

Phllyra (Gr. *fn\upd). In Mythology, one 
of the Oceanides, and mother of the centaur 
Cheiron. 

Phlebitis (Gr. a vein). Inflammation 
of a vein. 

Phlebollte (Gr. and A Idas, a stone). 

A venous calculus, commonly called vein- 
stones. Very small concretions have sometimes 
been found in certain veins, varying in size 
from a pin’s head to that of a pea. They con- 
sist chiefly of carbonate and phosphate of lime 
and animal matter. 

Phlebotomy (Gr. pAefiorofiia). The ope- 
ration of opening a vein for the purpose of 
taking away blood. 

Phlegethon (Gr. fkeylfor, burning). Tho 
| name of one of the rivers of Hades, commonly 
called Pyriplilogethon. [Cocytus.] 
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W BfnMto (Gr. ^Aey/wwla, from <p\iyw, of Delos, denoted his birth in the bright 
I bum). Inflammatory diseases. The term (S^Xot) land, as the name Lykdgen6s de- 
phlegmasia dolens has been applied to a peculiar scribed his birth in Lykia, the region of fight. 
inflammatory condition of the leg, which some- [Lycaon.] The island Delos was also called 
times occurs in females soon after delivery. Ortygia, but this word was derived from 
Pbleum (Gr. <p\4a>s). A useful genus of fy>ri/£, a quail, in Sanscrit vartika, the bird 
agricultural grasses, remarkable for the close of spring, and hence signified the quaff land, 
cylindrical form of the spike-like panicles. P. the East. (Max Muller, Lectures on Lan - 
pratense is the Timothy or Cat’s-tail grass, one of guage, second series, p. 607.) [(Edifub; 
the earliest and most productive of our British Paris ; Phaethon ; Telbfhassa.] 
species, and on that account freely introduced Phoenicia (Gr. <f>olvi£, purple). A purple 
into pasture land. substance obtained by the action of sulphuric 

Phlogiston (Gr. from <p\oylfa, I set on fire), acid on indigo. 

An imaginary principle by which Stahl and the Phoenlcochrolte (Gr. <poltu£, purple , and 
chemists of his school accounted for the pheno- x/wd, colour). A native chromate of lead, from 
mema of combustion ; the matter of fire fixed Beresow m Siberia. 

in combustible bodies. Phaenicopterus (Gt. ^oiyucirrtpos, red - 

Phtofsllte or Phlogoplto (Gr. <p\oyanris, feathered ). The generic name of the flamingo: 
fiery-looking). A variety of magnesian Mica. also a term applied to other animals which have 
PMartdxln (a word coined from Gr. <p\oi6s, red wings, as the BomJbycilla phoenicoptera. 
bark , and /Hfa, root). A white crystalline sub- Phoenix (Gr. <potvi£). In Astronomy, one 
stance obtained from the bark of the roots of the modern constellations in the southern 
of apple, pear, cherry, and plum trees, giving hemisphere. 

to it its bitter astringency. Its composition Phcenix. In Botany, a genus of pinnate- 
is represented as C 4a II s4 0 80 + 4HO. Adds, leaved Palms, of which about a dozen species 
aided by heat, resolve it into glucose and are known, chiefly found in Northern Africa 

ph? ore tine. By the joint action of oxygen and and tropical Asia. One of the species, P. 

ammonia it is converted into a gum-like sub- dactylifera , the Date Palm, is cultivated in i in- 
stance, which has been called phlorizlin. mens© quantities all over the northern pari of 

Phlox (Gt. afiame). A favourite genus of Africa, and more sparingly in Western Asia and 
garden flowers, chiefly North American, and for Southern Europe. In some of these countries, 
the most part herbaceous perennials. Ab usually its fruit, though known to us only as in article 
happens with popular flowers, the species them- of luxury, affords the prinripal food of a large 
selves, once cultivated for their own sakes, have proportion of the inhabitants, and of the various 
given way before the more showy hybridised domestic animals. The tree usually grows 
varieties, and at the present day are rarely met about sixty or eighty feet high, and lives to a 
with, the garden Phloxes being all productions great age ; trees of from one to two hundred 
of the florist, and of a most ornamental cha- years old continuing to produce their «mm>1 
racter. A few well-marked dwarf-habited sorts crop of dates. Many varieties are recognised 
are still grown as rock plants ; and P. Drum- by the Arabs, and distinguished by different 
mondii , which has sported into a variety of names according to theii shape, size, quality, 
beautiful colours, is one of the most showy of and time of ripening. The fruit, however, is 
cultivated annuals. not the only valuable part of this widely dis- 

Phlyctaenn (Gr. QXfncrcuv*, a pustule), persed tree, for, as with the cocoa-nut palm. 
Bladders formed on the skin during the pro- nearly every part is applied to some useful 
cess of mortification. The cuticle is raised by purpose. The huts of the poorer classes are 
effused serum, which has a sanguineous colour, entirely constructed of its leaves; the fibre (lif) 
and gases are subsequently generated by putre- surrounding the bases of their stalks is used for 
faction, so that the phlyctmnse contain both making ropes and coarse cloth, and ’the stalks 
fluid and gases. [Gangrene.] themselves for crates, baskets, brooms, walking- 

Fbljxaciuxn (Gr. <p\v(9&, to bubble). A sticks, &c. ; of the wood are built substantial 
pustule upon the skin. houses ; the heart of young leaves is eaten as 

Fhoca (Lat. ; Gr. Qdtci j). [Seal.] a vegetable ; the sap affords an intoxicating 

Fhocaceans. Phocacea or Seal Tribe, beverage (lagbi), to obtain which the tree is 
The name of the family of carnivorous and destroyed ; and even the hard and apparently 
amphibious Mammals of which the seal (Phoca) useless stones are ground into food for camels, 
is the type. [Seal.] P. sylvestris, called the Wild Date* is supposed 

Pbooaena (Gr. <pd>K<xiva, a porpoise). A sub- by some to be the parent of the cultivated Date, 
genus of dolphins, distinguished by the ab- It is common all over India, and, like the last, 
scncc of the beak -like prolongation of the jaws, attains a considerable height. Large quantities 
Ptiocenln, A peculiar fatty matter con- of toddy or palm-wine are obtained from it ; 
tained in the oil of the porpoise ( Delphinum ). but the Asiatics, more skilful than the Africans, 
When saponified, it yields a volatile odorous procure it by merely cutting offtheyoung flower- 
acid, called phocenic acid. spike, by which means they do not destroy the 

FbflBbaa (Gr. Qui&os, brilliant). A name tree. Date-sugar, extensively used in Lidia, 
given to Apollo as tho god of light. The is made by simply boiling the toddy, 
epithet Delios, supposed to point to tho island Phcenix. In the Homeric Mythology, the 
887 
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father of Etjbopa, while other poems represent 
him as her sister. The Phoenix who m men- 
tioned in the Iliad as teaching Achilleus in 
his early youth is a son of Amyntor. He took 
part in fcne Calydonian hunt, and when his 
father had put out his eyes, his sight was 
restored by Cheiron the Centaur. But the 
point of greatest interest in the legends of 
Phmnix is his appearance, in the ninth book of 
the Iliad, as a mediator before Achilleus on 
behalf of the Ach Beans The means which he 
adopts for softening his anger is a recital of 
the tale of Msleagbos, a hero whose stoir is 
but another version of that of Achilleus. [My- 
thology, Comparative.] The name Phoenix 
also, as expressive of colonr, suggests a com- 
parison with the many names in solar legends, 
which have a similar force, as Iol6, Iocastd, 
lamos, lob ate a, Augfc, Pyrrha, &c. 

According to Herodotus, the phoenix was a 
marvellous bird, which the Egyptians regarded 
as the emblem of immortality. In later legends 
the bird was described as of the size of an eagle, 
her head finely crested, her body covered with 
a beautiful plumage, and her eyes sparkling like 
stars. She was said to live 500 or 600 years 
in the wilderness, when she built, for herself a 
funeral pile of wood ud aromatic gams, which 
ahe lighted with the iannifi^of her wings, and 
emerged from the flames with a new life. In 
the account of Herodotus (li. 73) nothing is 
said of the resurrection of the phoenix ; while 
other versions speak of a worm, which, pro- 
ceeding from the body of the dead bird, was 
developed into another phtBnix. With these 
iales may be compared the myths of the Per- 
; an bird Simorg, and the Indian Semendar. 

7 aur periods are mentioned by ancient 
writers as having been marked by the appear- 
ance of the phoenix. The first was m the 
reign of Sesostris; the second in that of 
Amasis ; the third in that of Ptolemy III. king 
of Egypt ; and the fourth in that of Tiberius. 
By early Christian writers, an in the epistle 
to the Corinthians which bears the name of 
Clement, it was frequently brought forward as 
an illustration of the doctrine of the resur- 
rection (Spanheim, De JJsu et Prastantia Nu - 
mismatunc, dies. v.. c. xiii.), and it appears on 
the coins of several Homan emperors, sometimes 
as a symbol of their own apotheosis, sometimes 
as an emblem of the renovation of the world 
under their beneficent rule. (Ovid, Met. xv. 391 ; 
Pliny, Hist. Nat x. 2 ; Tacitus, Anna L vi. 28. 
Besides these, the reader may consult, in the 
third volume of Wemsdorf, Poeta Minoru, to 
which the editor has prefixed a learned intro- 
duction, the poem Do Pkmnioe , which is usnally 
attributed to Lactantiua. See also Metral’s 
work, he Phoenix, ou POiseau du Soldi, Paris 
1824 ; and Sir 0. C. Lewis On the Astronomy 
of the Ancients, p. 288.) 

fheliflmu (Or. a hole). The 

family of Lamellibranchiate Bivalves of which 
the genus Photos is the type'; they are remark- 
able for the hiding places which they excavate 
for themselves in rocks and clay. 
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VHotarlte (Or. a scale), A hydrated 
silicate of alumina, resembling Kaolin m com- 
position. It is formed of small convex scales, 
which are pure white and have a pearly 
lustre. It is soft to the touch and friable 
between the fingers. It is of frequent occur- 
rence in the crevices of nodules of coal-measure 
day-ironstone, in Coalbrook Dale. It is also 
found in the coal mines of France, Belgium, and 
Pennsylvania ; at Schemnitz in Hungary, and 
at Naxos (with emery). 

Pholldogaster (Or. ^oA if, and yaurrfjp, 
belly), A genus of Ganocephalous Reptiles 
discovered by Prof. Huxley m the Gilmerton 
coalfield, near Edinburgh. In thia genus the 
vertebral centra were well ossified, as in the 
Triassic Labyrinthodon , but not as in the Ar^ 
chegosaurus of the carboniferous strata. The 
specimen on which the genus was founded was 
thought for many years to he a fish ; and from 
its general ichthyoid similarity, Professor 
Huxley names it Pholidogaster pisciformis. 

Phonetic Spelling (Gr. Qurfi, sound). 
Much labour has been spent of late years 
in attempts to introduce a system of phonetic 
spelling applicable to all languages. Some 
books and newspapers have been published 
in this new character, to the elaboration of 
which Mr. Pitman has devoted his life. Of 
this Phonetic Reform, Professor Max MiiHer 
says that, 1 if our spelling followed the pro- 
nunciation of words,, it would in reality be of 
greater help to the critical student of language 
than the present uncertain and unscientific 
mode of writing.’ ( Lectures on Language, 2nd 
series, p. 100.) On the other hand, it is argued 
that r although under such a system each man’s 
language might remain intelligible to himself, 
that of others would, for the philologist at 
least, become a mere trackless thicket Every 
consonantal and vocal change in dialects is 
subject to strict law. The occurrence of a 
single letter, which may not alter the sound, 
may determine that a word shall or shall not 
be identified with another. The removal of 
this letter would blot out the evidence of its 
growth. There is no difference in pronun- 
ciation, we ure told, between the French mai, 
the month of May, the Latin mains ; mats , but, 
the Latin magis; mes, the plural of my, the 
Latin mei; and la mate, a trough, perhaps 
the Latin mactra: or between sang, blood, 
sanguis , cent , a hundred, centum, and sans , 
without, sine; sent, he feels, sent it, den, in 
il den va, inde. Strike out these traces of their 
origin still preserved in their spelling, and who 
would have either time or energy enough to 
•master the history of this single language?’ 

( Westminster Review, January 1866, p. 46.) 
Language.] 

Phonetfte Writing. That writing in 
winch the signs used represent sounds ; in 
opposition to ideographic, in which they re- 
present objects, or symbolically denote ab- 
stract ideas, as in the figurative part of tlio 
Egyptian hieroglyphics. The signs represent- 
ing sounds are usually arbitrary, or at least have 
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become bo in process of time ; as in the ancient generally to signify the doctrine of moving 
Homan alphabet* of which the letters are for bodies, the term phoronomios is never used in 
the most part derived from the Hebrew or modern scientific works. 

Phoenician, in which languages they may Phosgene One (<3t. light, and ytyro- 
have originally had a symbolical character, pai, I produce). A compound of chlorine and 
But, in a species of phonetic writing which is carbonic oxide, made by exposing equal mea- 
intermixed with the figurative hieroglyphics in sures of those gases to the sunshine, or to 
Egyptian inscriptions, every letter is denoted bright daylight. They will not unite in the 
by a figure representing some object, the name dark. 

of which begins with that letter. [Hzbboglt- Phosgenlte. Native chloro-carbonate of 
fhics.] lead. [Cbomporditb.] 

Phonies (Gr. <fwrfi). The doctrine of Phosphamides* Combinations of phoa- 
sound : the same as acoustics. [Sound.] As phorus with oxygen and the elements of am- 
sound, like light, is subject to certain laws of monia. 

reflection and refraction, the science, like that Phosphates. The salts formed by the 
of light, may be treated under three heads ; combination of phosphoric acid with bases, 
namely, direct* reflected, and refracted Bound. Phosphides* Phosphnrets. Combina- 
In allusion to the corresponding branches of tions of phosphorus with metals or hydrogen, 
optics, these have been denominated phonics , Phosphites. The salts resulting from the 
catapkonica , and diaphonica. combination of phosphorous acid with bases. 

Phonolite (Gr. <pwrfj, and Ai0os, a stone). Phosphoeerite. A mineral identical in 
A species of compact basalt, sonorous when composition with Cryptolite ; from which, » 
struck. however, it differs in form, occurring in co- 

Fhorcos (Gr.). In the Homeric Mytho- lourless or sulphur-yellow octahedrons and 
logy, an old man who rules over the sea. In four-sided prisms with quadrilateral termina- 
the Hesiodio Theogony (270), he is the father tions. It forms about a thousandth part of 
of the three Graise, who were grey-haired from the cobalt ore of Joharmisberg in Sweden, 
their birth, and had between them a single eye Phosphorescence. The emission of light 
and a single tooth. Their abode was in the by substances at common temperatures, or below 
far west, in a dim twilight land, scarcely pene- a -red heat. 

trated by the rays of the sun. Here Perskus, Phosphorescent Animals. Those spe- 
having seized their single eye, compelled them cies are so called which have the faculty of 
to guide him to the nymphs of the ocean- emitting a luminous fluid. They are much 
stream. The idea of the GT&ise manifestly more numerous than the electric animals; 
grew out of mythical phrases which spoke of belonging to most of the Invertebrate classes, 
the dusky gloaming, as distinguished from the and frequently rendering vast tracts of the 
black night in which the Gobgons had their ocean luminous by their prodigious numbers, 
dwelling. The glow-worm (Lampyris), the phosphorescent 

Pbormlum (Gr. <popn4s, a wicker basket), sea-pen ( Pennatula phosphorea ), ana the bril- 
The genus of the New Zealand Flax, P. tenax , liant pyrosome ( Pyrosoma atlanticum), are 
a stout-growing herb forming large tufts of among the most remarkable of these animals. 
Sword-shaped leaves, and in its distribution Phoapboiie Add. A compound of 1 
confined to New Zealand and Norfolk Island, atom of phosphorus* — 82, with 5 of oxygen. 
The leaves, which in some of its forms are = 40 (PO B ). Its equivalent, therefore, is 72. 
from five to six feet long, contain a large [Phosphorus.] 

quantity of strong useful fibre, to which the Phosphorite. A name given to missive 
name of New Zealand Flax has been given, native phosphate of lime. [Afatitb.1 
This material has long been in common use Phosphoroohaldte. A native hydrated 
among the natives for making various articles phosphate of copper, occurring in minute rhom- 
of clothing, string, nets, &c. ; and since the bic crystals, also in fibrous ana earthy masses of 
colonisation of that country attempts have from an emerald or verdigris green colour, but often 
time to time been made to render it an article blackish-green superficially, near Rheinbreiten- 
of export, but hitherto without much success, bach on the Rhine, and also at Nischne Taguilsk, 
the cost of preparation, owing to the presence in the Ural, and in Hungary, 
of a viscid gummy matter in the leaves, being Phosphorus (Gr. pwa^ipot, bringing light). 
too great to allow of a remunerative profit. Phosphorus, so termed from its property of 
Phoronomia or Phoronomlcs (a word shining in the dark, occurs in the three king- 
coined from Gr. ftp*, I bear , and v6pos, law), dome of nature, but most abundantly as a com- 
This term has been sometimes used to denote ponent of the bones and urine of animals : it is 
the science of motion. In this sense it was generally present as phosphoric acid, combined 
employed by Hermann, a mathematician who with various bases. Although phosphorus is 
flourished in the beginning of the eighteenth found in certain phosphates in the mineral king- 
century, in a work entitled Phoronomia, sen de dom, it is, like carbon and sulphur, a most im- 
Viribus et Motibus Corporum Solidorum et portant constituent of organic matter. Itexists 
Liquidorxm (Amstel. 1716), and of great m albumen and fibrin, and in the brain, blood, 
merit for the time in which it appeared, milk, and other secretions. It is found in the 
The term dynamics being now employed seeds and husks of the cerealia, and in numerous 
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esculent roots. There is no substance which duction of phosphorous add (PU 8 ) and ozone, 
yields it more abundantly than bone, and from In pure oxygen, phosphorus is not luminous 
this source it is now generally obtained. until heated to between 70° and 80°, above 

Phosphorus was discovered inJ069, by Brandt, which temperature it inflames, and then burns 
a merchant of Hamburg, in the solid residue with solar splendour. Graham has shown 
of urine, bnt no practical use was made of the that the slow combustion of phosphorus in 
discovery until a century later, when a process air is prevented by small additions of certain 
for preparing it from bone was first made public gases and vapours, such as sulphurous add, 
by scheele and Gahn. It is now obtained as sulphuretted hydrogen, and of olefiant gas; the 
follows. vapours of sulphide of carbon, ether, kreasote. 


a fine powder, pour eight of sulphuric add, 
previously diluted with forty parts of water. 
These materials are well stirred together for 
about six hours, steam being let into the 
mixture to promote the chemical changes. 
The whole is then put into a conical bag of 
linen to separate the dear liquor, which is a 
solution of superphosphate of lime, and is de- 
canted and boiled to dryness. A white mass 
remains, which when fused forms what is called 
glass of phosphorus. It yields phosphorus 
when distilled at a white heat with one-fourth 
of its weight of charcoal. 

The phosphorus obtained by the first dis- 
tillation is commonly of a red or brown 
colour, owing to impurities. It is melted in a 
solution of ammonia, and is bleached by heating 
it in a mixture of bichromate of potash ana 
sulphuric add. After this it is again melted, 
ana strained through chamois leather. The 
mechanical impurities are thus separated, and 
it is finally cast into sticks. This substance iB 
now manufactured in tons, chiefly for the 
purpose of making lucifer-matches. According 
to Mr. Gore, about six tons are annually con- 
sumed in this country in the match manufacture, 
and one pound will suffice for 600,000 matches. 
This manufacture is, however, conducted on a 
larger scale abroad. 

When pure, phosphorus is tasteless, odour- 
less, translucent, sectile, and flexible at common 
temperatures, but brittle at 32°. Exposed to 
air, it exhales luminous frmea, having a pecu- 
liar odour, distantly resembling that of garlic, 
and ozone is at the same time produced. Its 
specific gravity is 1*826. It is insoluble in 
water, but dissolved sparingly by alcohol, ether, 
the oils, naphtha (and other liquid hydrocar- 
bons), and very abundantly by sulphide of 
carbon. When air is excluded, phosphorus 
melts at about 110°, and if -suddenly cooled 
to 32°, after having been heated to 140°, it 
sometimes becomes black. At from 660° to 
$78*, in dose vessels, it boils and evaporates 
in the form of colourless vapour, the density of 
which, according to Demos, is 4*365. Phos- 
phorus is a formidable poison ; a few grains are 
sufficient to destroy life, and the vapour when 


sufficient to destroy life, and the vapour when 
breathed fas in lucifer-match making) produces 
caries ana necrosis of the jaws, with wasting 
disease. 

There are some peculiar circumstances con- 
nected with the luminosity and inflammability 
of phosphorus. When exposed to humid air, 
it shines with a pale blue light. This arises 
from slow combustion, attended by the pro- 
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easily takes fire by the heat of the hand and 
by slight friction ; it requires, therefore, to be 
handled with the utmost caution. Owing to 
the superficial formation of phosphorous and 
phosphoric acids, when it bums imperfectly at 
low temperatures, its further combustion is often 
prevented: thus, in rubbing a fragment of 
phosphorus between two pieces of brown paper, 
a momentary combustion ensues, and it often 
requires considerable friction to cause it again 
to inflame. For the same reason it is difficult 
to light a piece of paper by the flame of phos- 
phorus, the paper becoming covered ana pro- 
tected by the acid produced. So also a small 
piece of phosphorus may be fused by the gradual 
application of heat, bnt it will not inflame until 
the surface is disturbed by touching it with a 
wire. A fragment gently heated on writing 
paper may be melted and consumed without ig- 
niting the paper. When in brilliant combustion 
in the air, phosphorus evolves copious fames of 
phosphoric acid (P O s ): its flame is intensely 
luminous, and nearly white. If heated in a 
confined portion of air, it enters into less 
perfect combustion ; and an oxide, or red solid, 
less fhsible than phosphorus, is produced. 
The different products of the combustion of 
phosphorus are well shown by heating a frag- 
ment of it placed near the centre of a thin 
glass tube of about a fourth of an inch in diame- 
ter, and three or four feet long, and then gently 
driving a current of air through the tube ; the 
fixed and volatile adds, and the red oxide, are 
in this way distinctly separated. 

Allotropic or Amorphous Phosphorus . — As a 
result of exposure to neat or light, phosphorus 
sometimes acquires a red colour, and this red 
substance is allotropic or amorphous phospho- 
rus. Schrotter made the discovery of this 
variety of phosphorus in 1848. He obtained it 
by distilling phosphorus in an atmosphere of 
nitrogen or carbonic acid, at a temperature 
between 460° and 480°. In this case, a part 
of the phosphorus assumes the amorphous or 
red condition. To separate the common from 
the amorphous kind, sulphide of carbon is em- 
ployed, which dissolves common phosphorus 
bht leaves th^ allotropic variety in the form of 
a brownish-red powder. For commercial pur- 
poses, allotropic phosphorus is made by heating 
phosphorus under w dter in an air-tight cast-iron 
boiler to a temperature of 450°. A quantity 
of about 200 pounds of ordinary phosphorus is 
thus kept heated for three or flour weeks. 
When tne vessel is opened, the phosphorus 
presents itself as a hard, red, brittle substance. 
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Amorphous phosphorus has no odour, When 
dry, it undergoes no change in air: it is not 
l’uninous, ana produces no osone. It does not 
take fire under a temperature of 600° ; and 
although it is only phosphorus in an altered 
molecular condition, it has no poisonous pro- 
perties. 

It has already been stated that the product 
of the perfect combustion of phosphorus is an- 
hydrous phosphoric acid (P 0 5 ), a fusible sub- 
stance, very soluble in water, intensely sonr, and 
having some remarkable peculiarities in refer- 
ence to its states of hydration and its com- 
bination with salifiable bases, forming mono- 
basic, bibasic, and tribasic salts, distinguished 
as metaphosphates, pyrophosphates, and com- 
mon (or tribasic) phosphates. There are two 
other adds of phosphorus ; namely, the phos- 
phorous acid C EL PHOq) and the hypovhos- 
phorom acid (HFH a 0 4 ), When phosphorus 
is boiled in a solution of caustic potash, a 
gas is evolved, which is remarkable for its 
spontaneous inflammability ; each bubble, as it 
rises through the water, taking fire upon the 
surface, and producing a beautiful ring of 
smoke. This gas is commonly called phos- 
phuretted hydrogen ; it consists chiefly of the 
terhydride of phosphorus (PH 3 ), with a little 
of the vapour of another compound (PH a ). 
Phosphorus may be made to combine with the 
greater number of the metals, forming com- 
pounds called phosphurets or phosphides. 

motlotte or Vhotftxlte (Gr. <pus, light). 
A mixture of silicate and carbonate of manga- 
nese, found near Rubeland in the Hara. It 
has often a fibrous texture, and is of various 
tints of red, green, and grey, which become 
darker on exposure. 

Photo-Utliofrapbj. [Peotobwosia- 


PHT.] 


[Photogltfhxo 


Engraving.] 

VlMtofslvaBOfrSpky. A process (now 
little used) for transferring drawings Ac. to 
metal by means of light. A plate is rendered 
sensitive by gelatine and bichromate of potash 
[Photogltfhic Engraving], and exposed to 
fight in contact with the photograph or drawing. 
A mould is then taken from this plate after ex- 
posure. and an electrotype impression taken 
from the mould. This electrotype is used for 
printing. The process is tedious, requiring 
some weeks for its completion. 

Photocell or Yaraffla OIL The oily pro- 
duct obtained by the distillation of various 
shales and cannels, and especially from the 
Boghead cannel coal. It, consists of various 
liquid compounds of carbon and hydrogen, 
holding in solution. It is largely nsed 

as a source of light, for which purpose it pos- 
sesses great advantages. One gallon of paraffin 
oil yields light equal to that of 22*9 lbs. of 
sperm candles, and produces (when burnt with 
a good supply of air) far less atmospheric de- 
terioration than the latter. The oils distilled 
from tho natural petroleums are frequently 
compounded with pnotogen, which they resem- 


ble greatly in properties, hut generally enwtsln, 
unless specially purified, more volatile con- 
stituents. [Oils ; Paraffin.] 

Photogenic Drawing. [Photography.! 
Photoglyphlo Sngrnvfng. An improved 
process invented by Mr. Fox Talbot, by which, 
through the agency of lights photographic ana 
other transparent designs can be transferred to 
metal plates. It is performed as follows : A 
solution of one part of gelatine in 40 ports of 
Water is mixed with 4 parts of a saturated so- 
lution of bichromate of potash, and the mixture 
is poured over the steel or copper plates, and 
allowed to dry. It is then exposed* in contact 
with the object which it is desired to copy, in a 
printing frame, to the action of light for several 
minutes. After this exposure to light, a little 
finely powdered eop&l is strewed over the sur- 
face, and melted by the aid of heat. The de- 
sign is now etched in by means of hydrochloric 
acid, saturated with peroxide of iron, and 
diluted with water.* This attacks only the parts 
unacted on by light When a sufficient depth 
has been attained, the etching liquid is washed 
off, and the plate cleaned with soft whiting. 
It can then he employed far printing. 

nkotsfrapiy (Or. +*s, fight, and yp&fm, 
I writs or grave). Under the general term 
photograph g we now joriude aQ those pro- 
cesses far the pgodndkm of pictures, which 



the sun ; recent invest w 
that the most luminous portion of the l’s 
light is quite po w adum to produce the changes 
upon which photography depends, arid that 
these changes are produced to some extent by 
the feebly luminous blue and violet rays of the 
spectrum, but chiefly by other rays which an 
absolutely dark and invisible. 

Mr. Wedgwood, the celebrated potter, was 
the first who attempted to produce pi ctur es by 
the sunshine ; he was aided in his investigations 
by Sir Humphry Davy, but the results were 
not satisfactory, since no means of rendering 
the pictures permanent were then discovered. 
M. Niepce, of Ch41ons-sur-8aone, pursuing 
investigations pf the same kind, dueorsred 
that all the rosins underwent a change by* ex- 
posure to sunshine, and by spreading solutions 
of them over glass and metal plates, qnd placing 
them in the camera obscure, images were 
slowly impressed upon these prepared sur- 
faces ; this process was called by the inventor 
Hsliooiatht. M. Niepce associated himself 
with M. Daguerre,- but be died before the 
discovery of the very beautiful process, the 
daguertmiype, which consisted in farming a 
film of iodide of silver npon plated copper, 
exposing this film to the image of the camera, 
and then to the vapour of mercury, the latter 
condensed upon those parts of the plate which 
had been most illuminated, developing the 
latfnt. image. This process has now been 
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entirely superseded by the two following pro- 

The oalotypc process of Mr. Fox Talbot 
consists of the following manipulatory details 
good letter paper is washed on one sidu-with a 
solution of the iodide of potassium ; it is, when 
dry, washed with a solution of nitrate of silver, 
to which a small quantity of acetic acid has 
been added, and the paper is then washed with 
dean and pure water. Papers thus prepared 
will keep without deterioration for some time. 
To use the paper, a few drops of a solution of 
nitrate of silver are mixed with about on equal 
quantity of a saturated solution of gallic acid. 
This mixture is spread with a glass rod on the 
prepared side of the paper* which is then 
placed in the camera. In a few minutes a 
picture is impressed upon the paper, which 
is removed from the instrument, and in a 
dark room again washed over with the mix- 
ture, called the wUo- eutrate of edtver. The 
slowly <£ev«kspes itself, and when it 
" _ “ '4y the 

by phasing it imto water; 
1 ssheeqaMmtly the picture is fixed, and the 
low oelonr at the iodide of silver removed 
r the use of hot hyposulphite of soda. The 
» thus obtained is a negative one, ie. the 
w i and shadows are reversed ; but by taking 
a'copy from this by laying it upon a second 
sheet of sensitive paper and allowing the light 
to pass through the negative, s positive picture 
is obtained, in which nature is most faithfully 
represented with all the delicate gradations of 
light and shade w. This process has been applied 
to glass plates in the following manner. Al- 
bumen, the white of egg, being strained, is 
mixed with some iodide of potassium, and 
floated over the surface of the glass; when 
dry, the silver solution is applied, and subse- 
quently the gallo-nitrate of silver. Thus pre- 
pared, the glass plate is adjusted in the camera, 
and the image impressed; the remainder of 
the process is the same as on paper. 

The collodion process, which is the one now 
almost universally employed, was invented 
by Mr. Archer, and consists in impregnat- 
ing a solution, of gun-cotton in ether, with 
a small quantity of iodide of potassium or 
cadmium. This solution is termed iodised 
collodion ; a film of it is spread upon a plate of 
glass, and the latter then immersed in a solu- 
tion of nitrate of silver. The collodion film thus 
becomes coated with yellow iodide of silver, 
Which is extremely sensitive to light. The 
film thus prepared requires an exposure of only 
a few seconds in the camera to produce the 
latent image, which is afterwards developed by 
pouring over the surface of the plate a weak 
solution of pyrogallic acid mixed with acetic 
acid. A solution of protosulphate of iron is 
also frequently employed for the same purpose. 
After developing, the excess of iodide of silver 
still adhering to the plate requires removal, 
since it would slowly blacken under the in- 
fluence of light, and thus destroy the picture. 
This is called fixing the image , and is effected 
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by pouring over the plate either a solution of 
hyposulphite of soda or one of cyanide of 
potassium. The negative picture thus obtained 
can theuHbe employed for printing a positive , 
as already described. Various modifications of 
the calotype and collodion processes have been 
made from time to time, but they differ from 
the originals only in details which would re- 
quire too lengthy a description to be inserted 
here. 

Pbotology (Gr. <f>& r, and \6yos). The doc- 
trine of light. [Light.] 

Photometer. [PhGtometbt.] 

Photometry (Gr. <pws, and nirpov , mea- 
sure). The process of measuring the intensity 
of light. Attempts to determine the relative 
intensities of different lights were made at an 
early period in the history of experimental 
science. For the purpose of comparing the 
light of Sirius with that of the sun, the cele- 
brated Huygens employed a tube having a very 
small aperture at one end, into which was 
inserted a minute globular lens, which al- 
lowed only the 27664th part of the solar diae to 
be seen, and this small portion afforded a light 
which appeared equally bright with Sirius; 
whence he concluded the distance of Sirius to 
be 27664 times greater than that of the sun. 
(Huygenii Cosmotkeoros.) Celsius appears to 
have been the first who proposed to measure 
light directly by means of what he called a 
lucimeter -. His method, however, which was 
an extremely imperfect one, consisted simply in 
observing the greatest distance from the eye at 
which small circles painted on paper were 
distinctly visible in different lights. It was 
reserved for Bouguer to establish photometry 
on true principles. Having been induced by 
Mairan’s remarks on the relative proportion of 
the sun’s light at the summer and winter sol- 
stice to investigate the subject, he undertook a 
series of experiments, of which the results were 
first published in his Essai $ Optique, 1729; 
and afterwards in his Traite <£ Optique sur la 
Gradation de la Lumihre, which appeared in 
1760, two years after his death. In the same 
year appeared the Photometria of Lambert ; in 
which the subject was treated more generally, 
and with great mathematical elegance. The 
; principle adopted by Bouguer and Lambert is 
extremely simple. Though the eye cannot 
judge of the proportional force of different 
! lights, it can distinguish in many cases with 
great precision when two similar surfaces pre- 
sented together are equally illuminated, or when 
the shadows of an opaque object thrown npon 
them by different lights are equally dark. 
But, as the rays of light proceed in straight 
lines, they must spread uniformly, and hence 
their density will diminish in the duplicate ratio 
of their distances. From the respective situa- 
tions, therefore, of the centres of divergency 
when the contrasted surfaces become equally 
bright, we may easily compute their relative 
degrees of illumination. 

A simple and elegant application of the 
principle of Bouguer was made by Dr. Ritchie. 
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His apparatus consists of a rectangular box, 
about an inch and a half or two inches square, 
open at both ends and blackened within, to 
absorb extraneous light. Within, inclined at 
angles of 45° to its axis, are placed two rectan- 
gular plates of plane looking-glass, cut from 
one and the same strip, to insure equality of 
their reflecting powers, and fastened so as to 
meet at the top, in the middle of a narrow slit 
about an inch long and an eighth of an inch 
broad, which is covered with a slip of fine 
tissue or oiled paper. In comparing, oy means 
of this instrument, the illuminating powers of 
two different sources of light, they must be 
placed at such a distance from each other, and 
from the instrument between them, that the 
light from every part of each shall fall on the 
reflector next to it, and be reflected to the cor- 
responding portion of the oiled paper. The 
instrument is then moved nearer the one or the 
other, till the two portions of the paper corre- 
sponding to the respective mirrors are equally 
illuminated, of which the eye can judge witn 
considerable certainty. 

The modification of this method, which con- 
sists in contrasting the shadows of an opaque 
object formed by different lights, is usually 
ascribed to Count Rumford, by whom it was 
proposed in the Phil. Trans, vol. lxxxiv. It is 
generally supposed that the equality of two 
shadows can be appreciated with more certainty 
than that of two fights ; but, when the lights 
are of different colours, their estimation by 
either method admits of little precision. 

M. Arago has proposed a method of deter- 
mining the relative intensities of different lights 
entirely different in principle from any of the 
preceding, and probably susceptible of much 
greater accuracy. It is founded on the pro- 
perties of polarised light. When two lights are 
to be compared, the rays from each are polarised 
by causing them to pass through a plate of tour- 
maline cut parallel to the axis, or by reflecting 
them from a plate of glass, on which they fall 
at the polarising angle. They are then received 
on a plate of rock crystal, cut perpendicularly 
te the axis, and observed through a doubly re- 
fracting prism. Each light will thus give two 
images tinged with the complementary colours. 
The images are then brought into such a position 
that the red of the one falls over the green of the 
other. If the two lights are equal in intensity, 
this superposition will produce a white image ; 
if unequal, the image will be slightly coloured 
with red or green, according as the one or the 
other predominates. The apparatus which this 
method requires is somewhat complicated, and 
its manipulation must be attended with con- 
siderable trouble. (See the notes to the French 
translation of Sir J. Herschel’s Treatise on 
Light » Paris 1833.) 

The photometer is most commonly em- 
ployed for measuring the relative intensities of 
two artificial lights, or for the comparison of 
different artificial lights with some standard 
luminous body, such as a spermaceti candle. 
For this purpose the most convenient instru- 
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J ““o* ** Bunsen's photometer, which depends 
for its action upon the combination oftrans* 
mitted and reflected light ‘ The rays from the 
two lights to be compared are received on the 
opposite sides of a screen, one part of which is 
white, and nearly opaque, and the other part 
tienaiaoenh When the rays of a single flame 
only strike against one side of the screen, those 
portions through which the light passes seem 
dark, and the opaque parts bright. But the 
opposite effect is produced on looking at the 
back of the screen, for then the opaque part 
seems dark, and the translucent part is bright. 
On lighting another flame, on the opposite side 
of the screen, the dark part is illuminated while 
the light passes through the other portion, and 
adds but little to its brightness. Thus the 
part that is bright on one eide is dark on* the 
other, and the reverse. If the light on each 
side of the screen be equally powerful, the 
dark part will nearly disappear, for the reflected 
and transmitted lights combine to illuminate 
both surfaces equally. When this effect is 
produced on both sides, by shifting the screen 
nearer to the feeble flame, the distance from 
the two is measured, and the relative illuminat- 
ing power is ascertained by squaring the two 
distances.* (Clegg On the Manufacture of 
Coal-gas.) 

Photophobia (Or. 4>2>s, and <b60os, fear). 
An intolerance or dread of light ; it is a symptom 
of internal ophthalmia. 

Photozincography. A process for trans- 
ferring accurate copies of manuscripts or draw- 
ings to metal or stone. Paper is washed over with 
a solution of gum containing bichromate of pot- 
ash, and allowed to dry in a dark room. It is then 
placed in contact with the manuscript or design, 
and exposed to the action of light in a photo- 
graphic printing-frame. After exposure, the 
whole surface of the prepared paper is coated 
with lithographic ink, ana then a stream of hot 
water is sluiced over it. The parts that have 
been exposed to light have become insoluble in 
water, and remain unaffected, while the remain- 
der is washed off. The outline thus bbtained 
can then be at once transferred to stone otzinc. 
[Engraving.] 

Phragmltez (Or. from <ppcryfi6s , a hedge). 
A genus of grasses closely related to Armdo , 
and often included in it, producing large spread- 
ing panicles of flowers at the ends of tall leafy 
steins. The common Reed, P. communis, for- 
merly known as Arundo Phrag mites, is the 
largest of our British grasses, growing from 
six to twelve feet high. It is found bn river 
banks and in wet places, and though of no 
agricultural value, is of great importance in 
some situations in binding the’ earth of river 
banks with its extensively creeping roots. The 
stems, or reeds, are used for thatching, and as 
a foundation for the day walls of huts and out- 
buildings in country places. The same species 
occurs in shallow waters almost all over the 
globe, from the tropica to the arctic sons. 

Phragmooone (Gr. fpd'ypa, a partition, 
and «5w, a cone). The essential part of the 
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Complex shell of the Belemnite, consisting of a 
straight cone divided by numerous transverse 
partitions perforated hr a marginal siphon. 
From the time of Llwyu conchologists termed 
this part the alveolus, a term which has been 
recently and properly restricted to the socket 
of the sheath lodging the phragmocone. Ber 
lemnites are chiefly distinguished by modifica- 
tions of the sheath or dart ; bat the phragmo- 
cone is the constant and. true characteristic of 
tins extinct groan of Cephalopoda, which chiefly 
flourished from the epoch of the Muscheikalk to 
that of the Maestricht chalk. 

Vhnse (Or. tycurls, speech). In Music, a 
short portion of a composition, occupying a 
distinct rhythmical period, of one, two, or four 
bars. 

VhraMolOfy (Or. Qpatrli, and \6yos, 
science). This term denotes properly the 
science or knowledge of style; but it is used 
in common language to signify the peculiarities 
of diction of a writer, school, &c. 

fhratry (Gr. <p parpld ). A subdivision of 
Athenian citizens, analogous to the Spartan ob& 
and Roman curia , distinguished by particular 
ritqs and ceremonies that bound its members 
together. Each of the four ancient tribes was 
divided into three phratries, and each phratry 
into thirty sections or dans, which bore the name 
yivos, exactly answering to the Roman gens ; 
and this division remained subsequently to and 
independent of the ten tribes of Cleisthenes. 
The free Athenians registered their own or 
their adopted children in the phratries to 
which they themselves belonged, at the fes- 
tival of the Apaturia; bub what the age of 
registry was is uncertain. 

fbrenle (Gr. the diaphragm). Re- 
lating to the diaphragm. 

Fhranitta (Gr. from <pph*)- Inflammation of 
the brain or its membranes. The word, passing 
through the French form JrhUsie, becomes in 
English frensy. 

thnaolofir (Gr. the mind , and 

\Ayos). • This word ought, according to its 
etymology, to signify mental philosophy ; but it 
has been appropriated by Graniologists to the 


science which professes to be a philosophy of 
the human mind founded pn the physiology of 
the brain. This science divides our faculties into 
three classes : the intellectual or perceptive, the 
sentiments or emotions, and the animal pro- 
pensities. To the first of these is assigned the 
anterior portion of the head ; the second occu- 
pies the middle and upper ; while the posterior 
region and the cerebellum are allowed to the 
thud and most inglorious division. 

The subjoined figure shows the three great 
phrenological divisions of the brain. The line 
B runs through the centre of ossification of 
the parietal hone (the organ of Cautiousness, 
No. 12), and terminates in the centre of ossifi- 
cation of the frontal bone situated at the point 
where it touches the line A A (the organ of 
Causality, No. 86). The portion above the line 
B is named the coronal region, and serves to 
manifest chiefly the moral sentiments. The 
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line A corresponds to the posterior lateral edge 
of the super-orbital plate, on which the an- 
terior lobe of the brain 
rests. The space be- 
fore the line A A in- 
dicates the size of the 
anterior lobe, the re- 
gion devoted to the 
manifestation of the 
intellectual faculties. 

If the space before the 
lower A be long, the 
organs of the observing 
faculties are large ; ana 
if the space forward 
from the point where the line B meets the line 
A A be long, the reflecting organs are large. 
The space below B and behind A A manifests 
the propensities common to * man with the 
lower animals. We may remark that in the 
above figure the coronal region would be said 
to be large, indicating powerful moral senti- 
ments ; the intellectual region about an aver- 
age, and that of the so-called animal propensities 
moderate. The organs, it must further be 
remarked, are double, each faculty having 
two organs, lying in corresponding situations 
of the hemispheres of the brain; except in 
those organs, such as individuality , eventuality , 
benevolence , &c. f represented in the fig. l>y 22, 
80, 13, & 0 . f which occupy the central part uf 
the skull. 

Fig. 1. Fig. 2. 





■Pig. 8. 


Fig. 4. 




The faculties generally recognised by phre- 
nologists are the following. 
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Order L Fumras. 

Gunns L pBoravsmBB — Common to Man 

with the Lower Animate. 

The Loti of Life. 

Appetite fob Pood. — Usee: Nutrition. — 
Abuses: Gluttony and drunkenness. These 
two organs, it is said, are not fully ascertained, 
but some facts indicate that they lie in the 
base of the brain. The first is not marked on 
the bust, but the second is indicated by 6a on 
fig. 1. 

1. Amativbnbss. — Produces sexual love. 

2. PmLOFROOBxrnvBMxss. — Uses: Affection 
for young and tender beings. — Abuses : Pamper- 
ing and spoiling children. 

3. Conchntratxvsnbss. — Uses i It renders 
permanent emotions and ideas in the mind. — 
Abuses: Morbid dwelling on internal emotions 
and ideas. 

3. a, Inhabittveness. — Uses: It produces 
the desire of permanence in place.— : 
Aversion to move abroad. 

4. Adhesiveness. — Uses : Attachment, 
friendship, and society result from it. — 
Abuses : Clanship for improper objects, at- 
tachment to worthless individuals. 

5. Combativeness. — Uses : Courage to meet 
danger and overcome difficulties. — Abuses: Love 
of contention and tendency to provoke and 
assault. 

6. Destructiveness. — Uses: Desire to de- 
stroy noxious objects and to kill for food. — 
Abuses : Cruelty, murder, desire to torment. 

7. Secrbtivbnbss. — Uses: Tendency to re- 
strain within the mind the various emotions 
and ideaB that involuntarily present thShiBelves 
until the judgment has approved of giving them 
utterance ; it is simply the propensity to conceal, 
and is an ingredient in prudence. — Abuses: 
Cunning, deceit, duplicity, and lying. 

8. Acquisitiveness. — Uses: Desire to pos- 
sess, and to accumulate articles of utility to 
provide against want. — Abuses : Inordinate de- 
sire of property; selfishness, avarice, theft. 

9. Constbuoizvenbss. — Uses: Desire to build 
and construct works of art — Abuses: Construc- 
tion of engines to injure or destroy, and fabrica- 
tion of objects to deceive mankind. 

Genus II. Sent 

L Sentiments oomnum to Mafi with the Lower 
Animals. 

10. Self-esteem. — Uses: Self-respect, self- 
interest, love of independence, personal dignity. 
—Abuses: Pride, disdain, love of dominion. 

11. Love of Approbation. — Uses ; Desire 
of the esteem of others, love of praise, desire 
of fame orjjloi^. — Abuses Thirst for praise 

12. Cautiousness. — Uses : It gives origin to 
the sentiment of fear, and it is an ingredient in 
prudence. — Abuses : Excessive timidity. 

13. Benevolence. — Uses: Desire of th< 
happiness of others. — Abuses : Profusion, inju 
rious indulgence of the appetites and fancies 
of others, facility of temper. 
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II. Sentiments proper to Man. 

14. Veneration. — Uses : Tendency to vene- 
rate or respect whatever is great and good. 
—Abuses : Senseless respect for unworthy ob- 
jects consecrated by time or situation. 

| 16. Firmness. — Uses: Determination, per- 

severance, steadiness of purpose. — Abuses: 
Stubbornness, infatuation, tenacity in evil. 

16. Conscientiousness. — - Uses : It gives 
origin to the sentiment of justice, or respect 
for the rights of others, openness to conviction, 
the love of truth. — Abuses: Scrupulous adhe- 
rence to noxious principles when ignorantly 
embraced. 

17. Hope. — Uses: Tendency to expect future 
good; it cherishes faith. — Abuses: Credulity 
with respect to the attainment of what is 
desired, 

18. Wonder. — Uses : The desire of novelty. 
Abuses : — Love of the marvellous and occult ; 
belief in prodigies, magic, and other absurdi- 
ties. 

19. Ideality. — Uses: Love of the beautiful. 
— Abuses: Extravagance and absurd enthu- 
siasm. 

19. a. The organ of Sublimity ; but not suf- 
ficiently ascertained. 

20. Wit.— Gives the feeling of the ludicrous-, - 
and disposes to mirth. 

21. Imitation. — Copies the maimers, ges- 
tures, and actions of others. 

Order II. Intellectual Faculties. 

Genus I. External Senses. 

Uses: To bring man 
into communication with 
eafceraal objects, and to 
enable him to eqjoy them. 
— Abuses: Excessive in- 
dulgence in the pleasures 
arising from the senses, 
to the extent of impairing 
bodily health and debili- 
tating or deteriorating the 
mind. 

Genus II. Knowing Faculties which Per- 
ceive the Existence and Qualities of 
External Objects. 

22. Individuality. — Takes cognisance of 
existence and simple facts. 

23. Form. — Renders man observant of form. 

24. Size.— G ives the idea of space, and 
enables him to appreciate dimension and 
distance. 

26. Weight. — Communicatee the perception 
of momentum, weight, and resistance, ana aids 
equilibrium. 

26. Colouring.— G ives perception of colours 
and their harmonies. 

Genus HI. Knowing Faculties, whicit Prn- 
ckive thb Relations of External Objects. 

27. Locality. — Gives the idea of rolativo 
position. 


Fbeuno or Touch. 
Taste. 

Smell. 

Hearing. 

Sight. 
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28. Nchbe*. — G ives the talent for calenla* 
tion. 

29. Order. — Communicates the love of 
physical arrangement. 

30. Eventuality. — Takes cognisance of oc- 
currences or events. 

31. Timb. — G ives rise to the perception of 
duration. 

32. Tune. — T he sense of Melody and Har- 
mony arises from it. 

33. Language. — Gives facility in acquiring 
a knowledge of arbitrary signs to express 
thoughts, readiness in the use of them, and 
the power of inventing and recollecting them. 

Genus IV. Reflecting Faculties, which 
Compare, Judge, and Discriminate. 

34. Comparison. — Gives the power of dis- 
covering analogies, resemblances, and differ- 
ences. 

35. Causalitt.— Traces the dependences of 
phenomena, and the relation to cause and 
effect. 

SucG classifications are regarded, by those 
who do not accept the system of Spurzheim 
and Gall, as open to the objections of re- 
dundancy and deficiency. There is no need, 
it is said, of two organs for form and size, for 
combativeness and destructiveness, causality 
and concentrativeness, each of these two being 
closely allied, if not identical; while on the 
other hand, there are no faculties of memory, 
reasoning, and judgment. To the assertion 
that each faculty has a power of remember- 
ing, reasoning, and judging, it is answered that 
each of the thirty-five organs is thus shown to 
have other faculties governing them or attend- 
ant upon them ; ana it is further urged that 
no account is taken of the propensities to walk, 
learn, speak, and run, which, with others, exist 
in men quite as much as the tendency to love, 
fight, steal, or build. Nor does anatomy, it is 
argued, sufficiently establish the phrenological 
hypothesis. The brains of some murderers have 
been found deficient in destructiveness, while in 
the skulls of some of the most dexterous thieves 
acquisitiveness has been small. In other words, 
although the data obtained by Mr. Deville and 
others furnish many instances which support 
the theory, the number of exceptions is too 
formidable to establish that theory on a firm 
basis. Still it must be admitted that by forcing 
the inductive method of enquiry into mental 
philosophy, phrenology baa laid the foundations 
of a true mental science, and has brought into 
prominence the fact, ignored by all previous 
systems, that in the order of nature no con- 
sciousness is manifested without a material 
organ. 

The several questions involved in the theory 
of phrenology are examined in detail in the 
articles ‘Phrenology ’ and * Physiology ' in the 
Eneydopadia Britannica . 

The most hostile enquiry into the pretensions 
of phrenology to be regarded as a science 
appeared in 1820, in the Edinburgh Review, 
in an article written by Lord Jeffrey. 
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I Phrlxns (Gr. *pf£or). In Greek Mythology, 
I a son of Athamas and NePhelH, and sister of 
HttT.T/ft, with whom he was borne away from 
Thessaly on the golden ram, which carried 
Phrixus to the house of J26tes, king of Colchis. 
Hither came the Argonauts [Mysteries] in 
search of the fleece, .which Jason obtained 
by the aid of Medea. 

Phryg-anldae. Case-worm flies. The family 
of Trichopterous insects of which the gehus 
Phryganea is the type. [Trichoftbrans.] 

Phrygian Marble. [Marble.] 

Phrygians. An early Christian sect, so 
| called from Phrygia, the country where they 
abounded. They regarded Moutanus, the 
founder, of the Montanists, as their prophet ; 
and their distinguishing characteristic was the 
spirit of prophecy to .which they laid claim. 

Phttiah. An Egyptian deity, identified by 
Herodotus with the Greek Hephjestus. 

Phthlsiaals (Gr. <f>6*iplatru, from $9*lp, a 
louse'). A disease in which the body is over- 
run with lice, the Latin morbus pedicularis . 

Phthisis (Gr.). [Consumption.] 

Phthore (Gr. <p6opd , decay). A name given 
by some of the French chemists to fluorine. 

Phycology (Gr. ipvicos, Lat. focus, sea-weed , 
and Aj-yor). That part of Botany which relates 
to the sea-weeds or Alga. 

Phyoomater (Gr. Qvkos, Lat. fucus, sea- 
weed, and fiiirrip, mother). The gelatine in 
which the sporules of Algaceous plants first 
vegetate. 

Phylactery (Gr. 4>vAcurrijfuoi', a protection 
or preservation). An amulet or preservative 
against infection. The phylacteries of the 
J ews were derived from the injunction contained 
in Exod. xiii. 9 ; and consisted of slips of parch- 
ment inscribed with verses of the law, enclosed 
in cases, and worn during prayer on the arm 
and between the eyes. 

Pbylee (Gr. <pv\b, a tribe). The tribes 
into which the whole of ancient Attica was 
divided. Originally there were but four phylse, 
which were frequently remodelled, but remained* 
the same in number till soon after the expulsion 
of the Pisistratid®, when Cleisthenes raised their 
number to ten. The precise nature of the 
change effected on this occasion is not known, 
but it is probable that the new tribes embraced 
a large number of citizens that had been ex- 
cluded from the former. The phyl® were after- 
wards increased to twelve, by the addition of 
two in honour of Antigonus and his son Deme- 
trius. The Athenian senate was composed of 
fifty delegates from each of these tribes. 

Phylajrcb (Gr. q>i>\apx°h ruler of a 
phyli). An Athenian officer appointed for 
each tribe, to superintend the registering of its 
members and other common duties. The title 
answers to that of the Roman tribune, but 
its functions never reached the some import- 
ance. 

Phylllte (Gr: $6\\ov, a leaf). A variety of 
Ottrelite found in day slate over a large area 
round Sterling, Gorham, and other daces in the 
United States. 
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P&yllodo or Pbyllodlum fG r. <p6kkoy). 
In Botany, a term applied to the petiole or 
leaf-stalk in the case of certain leafless plants, 
in which this part becomes so much 1 developed 
as to assume the appearance and perform the 
functions of a leaf. It is commonly met with 
in the New Holland Acacias. 

Vbyllonjoterani (Gr. ipvkkov , and wk- 
repls, a bat). The name of a primary division 
of the order Cheiroptera, including the foliated 
bate , or those species which have the ears and 
nose complicated by grotesque and variously 
figured membranous foliations, serving the 
purpose of antennae, and augmenting the sense 
of touch in these night-flying and short-sighted 
species. The tribe is also characterised by 
having a single finger, the innermost, armed 
with a hook- shaped claw, and the molar teeth 
beset with sharp-pointed tubercles adapted for 
crushing insects. 

rhyllopbafam (Gr. <f>6kkov, and 4x*y*. 
1 eat). The name of a tribe of Marsupials, in- 
cluding the Phalangers, Petaurists, and Koala ; 
also of a tribe of beetles, including those which 
live by suction of the tender parts of vegeta- 
bles, as the leaves and succulent sprouts. 

Pbyllopods (Gr. tyvKkov, and sobs, a foot). 
The name of a tribe of Crustaceans, compre- 
hending those in which the feet are of a flattened 
leaf-like form. 

Pbylloretii}. A mineral resin, identical 
with Konleinite, found in the pine stems in the 
marshes of Hottegard in Denmark. 

Fby lloatoxn es (Gr. <pdkkoy, and oripa, a 
mouth). A family of bats, including those in 
which the nose supports a simple leaf-shaped 
appendage. 

Phyma (Gr. 4>v/u ^ from 4>bu>, I produce). 
A term applied by the ancient physicians to 
scrofhlous tumours. In modem medical lan- 
guage it signifies a tubercle on any external 
part of the body. 

Pbyia (Gr. tpvca, A blast). A genus of 
fresh-water snails ; bo called from the thinness 
and inflated appearance of the shell. Several 
species of bubble-shell are found in England ; 
as Physa fontinalis , in the Thames ; Physa 
alba, in North Wales ; Physa hypnorum, com- 
mon in ponds and slow streams. 

Pbyaalia (Gr. Qvoakls, literally a bubble). 
A genus of SManacet s, of which several species 
are grown in English gardens. P. Alkekmgi , the 
Winter Cherry, has received its name from its 
scarlet cherry-like fruit endosed within the en- 
larged calyx, whichrenders the plant very orna- 
mental in the beginning of the winter season. 
The calyx of this plant is frequently macerated 
so as to separate and preserve the fibrous 
network of veins by which it is traversed, in 
the same manner as in preparing skeleton 
leaves. In Arabia, and even in Germany and 
Spain, the fruits, which have a slightly add 
taste, are eaten for dessert. _ The fruits of P. 
peruviana are likewise edible, as well as 
those of P. pubescent, the Camara of Brasil 
Some of the species are said to possess medi- 
cinal properties. The seeds of P. somnifera 
Vol. ft. 897 
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are stated to be employed to coagulate tntUr ; 
and, according to Kunth, its leaves have been 
found with Egyptian mummies. 

Fby sail te (Gr. <pvodu, to blow). The 
name given to a coarse and almost opaque 
variety of Topaz found at Broddbo and Finbo, 
in Sweden, which swells when heated. 

Fbysoonla (Gr. Qwnct&y, a fat paunch ). 
This term is applied to various enlargements 
of the abdomen unconnected with dropsy or 
with accumulations of air, such as morbid states 
of the liver or of the spleen. 

Phyaetor (Gt. tpvcnrfip, a blow-pipe). 
The generic name of the cachalot, or sperm 
whale. 

Physios (Gr. 4>voik6s, from Qtois, nature). 
The science of nature. In modern language, 
however, the term has a less general significa- 
tion than its derivation implies. Nature sig- 
nifying the assemblage of all the bodies of the 
universe, the science of nature comprehends 
eveiy species of knowledge which regards the 
external world. But bodies may be studied 
under three different points of view ; they may 
be examined with relation to their different 
properties, with relation to their constituent 
parts, and with relation to their appearances 
and exterior qualities. These three distinct 
views give rise to the three great divisions of 
natural science; namely, physics , chemistry , 
and natural history. Physics has for its object 
the study of the properties of bodies and the 
motions of masses, chemistry studies the mo- 
tions of their elementary principles, and natural 
history observes their physiognomy or external 
appoarance. 

Physical Foroes, Conservation of. 

Many as are the changes to which the matter 
forming our earth and atmosphere is subject, 
its total amount never changes ; a law which 
may be spoken of as ‘the conservation of 
mutter.’ Force is equally indestructible with 
matter. A given force may be converted into 
other forces or produced from other forces ; but 
force as a whole, like matter, can neither be 
created nor destroyed. This latter subject is 
usually treated of under the name of the con- 
servation of physical forces. 

Physical Forces, Correlation of. The 
mutual convertibility of the various forces into 
each other ; a doctrine advocated, and to a great 
extent established, during the last twenty years. 
Mr. Grove, who was one of the first. to propound 
this doctrine, says that, * The various affections 
of matter which constitute the main objects of 
experimental physicB — namely, heat, light, elec- 
tricity, magnetism, chemical affinity, and mo- 
tion— are all correlative, or have a reciprocal 
dependence; that neither, taken abstractedly, 
can be said to be the essential cause of the 
others, but that either may produce, or be con- 
vertible into, any of the others; thus beat may 
mediately or immediately produce electricity, 
electricity may produce heat, and so of the rest, 
each merging itself as the force it produces 
becomes developed ; and that the same must 
j hold good of other forces, it being an irresis- 
3 M 
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tible inference from observed phenomena that 
a force cannot originate otherwise than by de- 
volution from pre-existing force or forces.’ 
[Thbbkotxos.] 

fbptetl Oeographj. An account of 
the earth in all its prese nt relations to organic 
and inorganic nature. The organic subjects 
belonging to physical geography fall under the 
headings Zooloot, Botany, and Ethnology. 
The history of the past if inorganic is Geoloot, 
if organic Paleontology. Of other depart- 
ments, Meteorology and Climate have refer- 
ence to the phenomena of the atmosphere, and 
Hydrology to those of water. The remainder 
will be considered in a general way in the present 
article, and details will be found under various 
headings here designated. Descriptive geography 
does not come within the scope of tho present 
undertaking; and the astronomical problems, 
of which mere are Beveral that bear on the 
subject, are considered independently. 

Under the term physical geography , limited 
as above, are included accounts of the various 
phenomena of the land. Thus, the distribu- 
tion of the land, the form of the land, the 
division of land into Continents and Islands, 
the Mountains, Table-lands, Plains, and 
Valleys. of the larger tracts, and the various 
details connecting these, are discussed in dis- 
tinct articles. [Land, Distribution op ; Land, 
Form op.] 

Physical geography regards external nature 
in its relation to the human race and human 
interests. It does not in any way consider 
human history or the results of civilisation, nor 
does it introduce the consideration of any of 
those interests that bind together different 
branches of the human family. Neither does 
it describe or consider the artificial boundaries 
of nations, the habits of men, or the difference 
of races, except when these affect the general 
grouping of organic beings on the globe. 

Physical geography is the history of the 
earth in its material organisation, as a planet, 
in so far as it affects and is affected by other 
bodies of the solar system ; as a mass of mixed 
mineral matter, of which the external crust is 
varied in its composition, and is subject to 
certain mechanfcal and chemical changes, which 
modify its condition and fitness for life ; as the 
seat of vegetable and animal organisation, in- 
finitely varied, and all adapted to the circum- 
stances in which they are placed. 

As a science including many departments, 
physical geography has risen into great im- 
portance within a comparatively brief period, 
and it is not easy to over-estimate its import- 
ance. It is above all the only fit and reasonable 
introduction to geology, for both the organic and 
inorganic world are undergoing great change 
around us, and the history of this change is the 
clue to those other and greater changes that have 
brought about the existing condition of tilings. 

fhytloeratlo System (Gr. films, and 
Kpcivot, power), A name which has been applied 
to the theory of political economy supposed to 
bo contained in the works of Qtiesnay fespe- 
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dally his Tableau Hoonomique , 1758), of which 
the first principle was that the only productive 
labour is that of^hose who produce raw mate- 
rial from the soil: consequently, that the 
most equitable tax was one imposed directly 
on the net produce of the soil. Turgot and the 
elder Mirabeau are commonly named as lead- 
ing sectaries of Quesnay. 

Physiognomy (Gr. (pirns, nature , and yvd>- 
guv, a judge). The art of interpreting the indi- 
cations of the inward disposition supposed to 
be afforded by the outward appearance, espe- 
cially the features of the face. (Lavate/s 
Physiognomy.) 

Physiology (Gr. (pirns, and \iyos, a dis- 
course ). The sdence of things generated or 
alive; but usually regarded as the doctrine 
of vital phenomena. This science is divided, 
according to the two great classes of gene- 
rated beings, into animal and vegetable phy- 
siology. Some philosophers have proposed to 
change the term for biology ; but the re- 
stricted application of the Greek word bios to 
the life of an individual in other English com- 
pound words, as biography , would be an ob- 
jection to this change even if the word phy- 
siology were less appropriate than it is, or if 
its use in the sense above defined had not been 
sanctioned by philosophers of other nations. 

The chief object of the physiologist is to 
ascertain the mode in which each part or 
organ of a living being reacts when stimu- 
lated. When the precise conditions and mode 
of the reaction of the circulating fluid upon the 
solids, and reciprocally, are understood, a true 
and intelligible definition of life may, perhaps, 
be given. 

In animal physiology, the simplest condition 
under which life can be contemplated is that 
which it presents in the torpid hybernator. 

During this state a dark nutrient fluid, the 
venous blood [Blood], is propelled, by the 
contractions of a hollow muscle [Heart], along 
the arteries to every part of the body, whence 
it is again returned to the heart by the veins. 
With respect to this chief manifestation of life 
in the torpid animal it may be asked, What is 
the cause or condition of the reaction of the 
fibres of the hollow muscle upon the stimu- 
lating fluid ? How does each tissue of the body 
select from the currents flawing through the 
terminal capillaries the appropriate particles 
for its growth or reparation, and, in return, 
add to the blood, either directly or through the 
medium of lymphatic vessels, its effete parti- 
cles ? These are questions which physiology 
has yet to resolve : the electric conditions of 
tho parts concerned huve not been ascertained. 
The blood is maintained in a fit state for the 
preservation of the tissues of the torpid animal 
l>y slowly parting with some noxious or use- 
less principles, through the excretion of the 
kidneys, and of the different mucous and serous 
surfaces. The reaction of the circulating fluids 
upon the solids supersedes the ordinary chemi- 
cal reaction, by which they would be decom- 
posed and destroyed, and thus the torpid 
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animal is kept alive; but it is the life of the perfect; the machinery of renovation thus in 
plant or of the ovum. The functions of drcu- time becomes unequal to its office, and the 
lation, nutrition, excretion, are manifested ordinary chemical decompositions and recom- 
when life is thus reduced, as in the plant, to positions take the place of those in which life 
its simplest condition ; and these must, there- had before essentially consisted, 
fore, be its most essential actions. In the A given term of life characterises each spe- 
torpid animal, the phenomena of irritability cies of animal ; but that the species should 
and contractility of muscular 'fibre are super- continue, it is necessary that the death of the 
added, as in the action of the heart : and this individual be compensated for. This is effected 
is dependent on the connection of the muscular by the power which living beings possess of 
fibre with a nerve. The power of the •external detaching a portion of themselves ; which 
decomposing forces is increased by elevation of portion contains in itself potentially all the 
temperature; and the stimulus of neat produces faculties or functions of life; developes their 
in the torpid animal, in a manner not under- organs progressively and according to the pat- 
stood, a reaction of the raucous surface of the tern of the parent from which it was derived ; 
lungs ; this reaction influences, through the and when arrived at maturity, in like manner 
nerves, the muscles of respiration, and atmo- generates or separates another portion of itself, 
spheric air is inspired and brought into contact with similar powers of developement and growth; 
with the thin membrane over which the pul- then decays and dies. Thus the species of 
monary capillaries are richly spread. The living beings are maintained by the function of 
result of this contact is the immediate elimina- generation through a long, but apparently not 
tion of the carbon from the blood, which changes an indefinite period of time : for the history of 
its dark for a florid red colour ; or converts it the changes of the earth's surface teaches u^that 
from venous to arterial blood. the duration of the existence of species, as well 

The blood so changed stimulates in a differ- as of the individual, is limited, and that many 
ent and more potent manner the parts over species have become extinct. So far, however, 
which it is distributed; the heart contracts as observation has been able to reach, the death 
more vigorously and frequently ; the brain and of a species seems to have been rather a violent 
nervous system now receiving more blood, and than a natural one. We have, as yet, had no 
that of a different kind, begin to react on the experience of the extinction of a species by a 
application of stimuli to which they were before gradual abrogation of the procreative powers 
insensible. in the individuals of successive generations. 

First, self-consciousness ; then, sensation of Of the mode of introduction of new species, we 
external impressions ; lastly, the propagation of as yet are ignorant. 

a stimulus to the muscular system generally, The determination of the archetype and 
which produces the reaction of vibratile con- homologies of the vertebrate plan of structure 
traction of its fibre, and by which the animal led. inductively, to the conclusion that the 
moves its parts upon each other, or its entire succession of species was due to the opera- 
body upon external matter, are successively tion of a preordained law or secondary cause, 
manifested ; and to circulation, nutrition, ex- (Owen On the Nature of Limbs, 4to. 1849, p. 
cretion, and respiration, are now added the 86.) Hypothetical views and beliefs of its 
functions of sensation and voluntary motion, mode of operating have been published by 
But with this greatly increased activity of De Maillet, Buffon, Lamarck, the authors of 
the whole organic machinery, there is a pro- Vestige* of Creation , Mr. Wallace, and Mr. 
portional increase of vital decomposition ; i.e. Charles Darwin. 

of abstraction by the tissues of assimilating The science of physiology is that of the 
particles from the capillary blood, and of addi- different functions of which life is the moni- 
tion to the same of effete particles ; and those festation ; i.e. of 'Circulation, nutrition, exere- 
actions demand not only increased activity in tion, respiration, sensation, muscular contrac- 
the organs which eliminate the waste and tion, digestion, absorption, generation; with 
noxious particles from the blood, and expel other subordinate faculties, as the maintenance 
them from the body, but also a means of supply- of equable temperature, the production of 
ing new blood. This is effected by digestion, vocal sounds, the mental phenomena. To ex- 
chylification, and lacteal absorption. plain these functions, we must first know the 

It is the consciousness of this want that instruments by which they are performed; 
impels the newly roused hybernating animal secondly, the matters which they attract, those 
to seek for its appropriate food : the first use which they reject, and the nature of that which 
to which the machine is put is to supply itself remains ; thirdly, by what forces these matters 
with the means for its continued activity ; and we transported, attracted, retained, and re- 
this completes the circle of the functions by jected; and finally, the nature of the stimuli 
which animal life is maintained, as respects the appropriate to each part, and the mode in which 
individual being. such part reacts wh n stimulated. Physiology 

It is a law, that the renovation of the parts has thus many departments, and each depart- 
of a living body should not be uniform : at first ment has its anatomical, chemical, dynamical, 
the power is in excess, and the body grows ; and what may be termed its purely physiological 
afterwards it is unequal to the waste, and the line of research. 

body shrinks ; it is at no period, perhaps, quite Pbyslolofy, Vegetable. [Botany.] 

* 890 3 m2 
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i, (Gr. fvff&oe, to blow ; and 
K&Kvfifta, a covering). A genua of Lytkracea, the 
only species of which, P. floribundum, yields 
the beautifully striped rose-coloured wood 
called bv our cabinet-makers Tulip-wood , im- 
ported from Brazil. It is the Bois de rose of 
the French, and has of late been largely used 
for inlaying costly pieces of furniture, as well 
as for making various articles of small-ware, 
and for turnery, &c. 

fhyiofrades (a word coined from Gr. 
tpbcis, and Lat. gradior, I proceed). The name 
of a tribe of Acalephae, comprehending those 
which swim by means of air-bladders. 

Mysostftgma (Gr. <pvcrdu>, and orlytia, a 
pointy The Ordeal Bean of Old Calabar, the 
EsAre of the natives, is the type of a genus of 
Leguminoscs approaching Canavalia and Pha- 
seotus. This plant, called P. venenosum, is a 
great twining climber, with trifoliate leaves, and 
purplish bean-like flowers. Its seeds, in which 
the popular interest in the plant centres, are 
borne two or three together in dark-brown 
pods, and are of a blackish-brown colour with a 
long dark sunk hilum surrounded by a lighter- 
coloured elevated border. These seeds are 
extremely poisonous, and are employed by the 
natives of Old Calabar as an ordeal ; persons 
suspected of witchcraft or other * crime being 
compelled to eat them until they vomit or die — 
the former being regarded as a proof of in- 
nocence, and the latter of guilt. [Caxabajs 
Bean.] 

Vhytelephas (Gr. <Pvt6v, a plant ; t\4<pas, 
ivory). A genus of palm-like plants inhabiting 
South America, and remarkable for producing 
what is called Vegetable Ivory. Its fruit is of 
great size, consisting of a collection of six or 
seven drupes, forming clusters as large as a 
man’s head. Each drupe has from six to 
nine seeds, which at first contain a clear insipid 
fluid with which travellers allay their thirst ; 
this afterwards becomes milky and sweet, and 
by degrees hardens into a substance resembling 
ivory. Of this hardened albumen, buttons, 
boxes, and other useful and fancy articles 
are turned. It is the CaJbeza de Negro or 
Jagua plant. 

VltytoereAteen (Phytocrene, one of the 
genera). A small group of thalamifloral 
Exogens, by some regarded as a distinct order 
of the Urtical alliance, but by others referred 
as a tribe to the GLacacem. They are all 
tropical shrubs of no special importance. The 
stem of Phytocrene itself, a. plant of climbing 
habit, is full of limpid watery sap, which 
is drunk by the natives of Martaban. The 
name, signifying plant-fountain, indicates this 
quality. 

Vhjtofrsphy (Gr. <p\rr6v, a plant , and 
ypdpn, I describe). That branch of science 
which relates to the rules to be observed in 
describing and naming plants. [Botany.] 

thjtolaeoaosn (Phytolacca, one of the 
genera). A small order of monochlamydeous 
Exogens, referred to the Chenopodal alliance, 
and consisting of undershrubs or herbs, well 
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represented by Phytolacca and Rivina, both 
cultivated in our gardens. Phytolacca deoandra, 
the Pocan, or Virginian Poke or Poke-weed, is a 
branching herbaceous plant whose dark-purple 
berries, called Raisin a Ambrigue by the French, 
contain a purplish-red juice somewhat resem- 
bling red ink, and hence it is sometimes called 
the Red-ink Plant. A tincture made from thesq 
berries has acquired a reputation in the United 
States as a remedy for some forms of chronic 
rheumatism, and was once a celebrated remedy 
for cancer. The root is an emetic and 
cathartic, and the young shoots are extremely 
acrid, though rendered harmless by boiling; 
they are eaten in the United States in the 
same way as asparagus. It is found not only 
in the United States, but in the .Azores, North 
Africa, and China. 

Pbytology (Gr. <f>ur6r t and \6yos). The 
science of herbs and plants. 

Phytopbagans (Gr. <pur6v, a plant , and 
<t*dyw t I eat). The name of a tribe of Cetaceous 
Mammals, synonymous with Herbivora . The 
term is also applied by Lamarck to a section 
of his order of Trachelipod Molluscs. 

Phytotomy (Gr. <f>vr6v, a plant ; rb/iyv, 
1 cut). Vegetable anatomy. 

Pbytosoa (Gr. <pvr6v, a plant , and 
an animal). This term is applied by various 
naturalists to different sections of the sub- 
kingdom Zoophyta of Cuvier. 

Pia Mater (Lat.). A thin vascular mem- 
brane covering the convolutions of the brain 
and the spiral marrow. 

Plano (Ital. soft). In Music, a direction 
intimating that the force of the voice or in- 
strument is to be diminished. It ib usually 
expressed simply by the abbreviation P. A 
double letter PP means piu piano , or more 
soft, and PPP pianissimo, as soft as possible. 

Pianoforte (Ital.). A musical stringed 
instrument of the keyed species. Its name, 
compounded of two Italian words, signifying 
soft and loud , was probably given to it to 
distinguish it from the harpsichord and spinet, 
in which no lightness of touch could lessen the 
strength of the sound produced, from the quills 
always striking the strings with equal force; 
whereas in the pianoforte, the strings are put 
in vibration by means of small hammers con- 
nected by levers with the key or finger board, 
which hammers quit the string directly it 
is struck, a damper falling down upon it the 
moment the finger quits the key. The inven- 
tion of the pianoforte is ascribed to a German 
named Schroeder, who lived at the be ginning 
of last century ; but it was first introduced into 
England in 1766 by Zumpe, by whom it was 
greatly improved. Within the present cen- 
tury this instrument has received many useful 
and valuable improvements from the hands 
both of Englishmen and foreigners ; so that it 
may be now fairly regarded aB, next to the 
organ, the noblest and most elegant instrument 
in the whole compass of musical practice. 
Many distinguished musicians have devoted 
themselves to the composition of pieces for this 
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instrument ; and seyeral of the most eminent 
composers in modern times hare made the 
instrument itself almost their exclusive study. 

Piarlata (Lat. Patres Scholarum Fiarum). 
Members of a religious order founded at Borne 
by Casalanza, a Spanish nobleman, early in 
the seventeenth century. They were bound 
by a special vow to devote themselves to the 
purpose of education. They still continue to 
superintend a great number of schools in 
Hungary, Poland, Bohemia, &c. 

Plaaaaba or Plaqaba. A stout woody 
fibre, obtained in Bahia from the leaf-stalks of 
Attalea fwnifcra and in Para from Leopoldinia 
Piassaba. It is used in the manufacture of 
brooms and brushes. 

Piastre. A silver coin used in Spain, Italy, 
Turkey, South America, the East Indies, &c., 
varying in value in every country. [Money.] 

Piauzfte. An earthy fusible mineral 
resin of a brownish-black colour, resembling 
slaty and lamellar black coal, found at Piauze, 
near Neustadt in Carniola. It is also met 
with in Styria, at nearly all the mines in which 
the carboniferous strata are worked, from Tuffer 
to Trifail and Sagor. 

Piazza (Ital.). In Architecture, a square 
open space surrounded with buildings. This 
phrase is improperly used in England to de- 
note a walk under an arcade. 

Pibroch (Gael, piobaireachd, the pipe sum- 
mons). Martial music produced by the bag- 
pipe of the Highlanders, but not, as Lord 
Byron and some - others have supposed, the 
bagpipe itself. Eveiy clan had its own tune, 
which was scrupulously and sedulously played 
on all great occasions. The pibroch of Donald 
Dhu, or the Black, is preserved by Sir Walter 
Scott ( Songs and Miscellanies ), who wrote 
a poem on the theme. ( Lady of the Lake , 
canto ii. stanza 17 ; Beattie, Essay on Laughter 
and Ludicrous Composition , ch. iii.) 

Plea. In Printing, a type four sizes larger 
than that used in this work. In all the sizes 
above canon, types are measured from the 
number of nica bodies contained in their 
depths, as jour-line pica, five-line pica , &c. 
Leads, or spaces between the lines, are also cast 
to parts of a pica depth, as four to pica leads , 
six to pioa, &c. [Fat; Tips.] 

Pteamsr. The bitter principle of tar; 
whence it derives its name (tn pice amarum). 

Picards. The name of a fanatical and 
immoral sect of Christians who sprang up in 
Bohemia in the fifteenth century. They de- 
rived their name from Picard, a native of 
Flanders, who styled himself the New Adam, 
and attempted to revive the absurdities of the 
Adamites of the second, century, in imitating 
the state of primeval innocence. They were 
completely annihilated by Zisca, the great 
general of the Hussites. 

Pftoea (Lat the pitch-pine). A subgenus of 
Ccmiferm usually included in Abies, but by some 
regarded as a distinct family. The Silver Fir, 
Aoies picea , otherwise Picea pectinata , is the 
type, and the principal other species arc P. 
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cephalonica , Pipsapo, Pichta, Nordmanniana , 
balsamea, grandis , amabUis , nobilts, bracteata , 
Wehbiana, Pindrow, firma, religiose, dec. The 
chief distinguishing feature of group of 
Firs is their erect cylindrical thin-scaled cones. 

Pioburlm Bean. An oblong heavy seed 
with a musky odour, brought from Brazil, and 
used medicinally in the cure of colic. It is the 
produce of Nectandra Puchury. 

Plot (Lat. picus, a woodpecker ). The name 
given by Linnseus to a group of birds corre- 
sponding to the Scansores and part of the 
Passeree of Cuvier. 

Ploldee. Woodpeckers. The family of 
birds of which the genus Picus is the type. 

Plckerlnglte. A Magnesia-Alum occurring 
near the port of Iquique in Peru, in white 
silky fibres, with a lustre like that of tb» finest 
Satin Spar, to which it bears a great resem- 
blance. Named after John Pickering. 

Picket (Fr. picquet). In Fortification, a 
stake used in laying out ground, to mark any 
required point. Pickets are of various lengths, 
according to the purpose which they are to serve. 
One end is sharp and shod with iron, and the 
other sometimes carries a small flag, for the 
purpose of rendering it visible at a distance. 

The term picket is also applied to any small 
sharp-pointed stake, driven into the ground with 
the sharp end exposed, to act as an obstacle 
to an enemy’s advance. 

Picket or Piquet. A small detachment of 
troops posted on the front and flanks of an army 
in the field, to guard against surprise and keep 
off reconnoitring parties of the enemy. [Posts.] 

Plootee. One of the garden varieties of 
Dianthus CaryophgUus. Picotees differ from 
Carnations in having a lacing* or margin 
of some colour, deeper than the ground, 
which latter is usually white or yellow, and 
the border some shade of red or purple; 
while in Carnations the colouring is laid on in 
longitudinal stripes, sometimes more than one 
dark colour occurring in the light ground. 

Plorsona Wood. The bitter wood sold as 
Quassia. [Picrasma.] 

Pioranalclme. An altered Analcime found 
in Tuscany, in red crystals. 

Picrasma (Gr. vuepeurfds, bitterness ). A 
genus of small trees belonging to the JSimaru- 
bacece. The most important of them is P. ex- 
celsa, which yields the bitter wood known as 
Jamaica Quassia, in contradistinction to Suri- 
nam Quassia, which is furnished by Quassia 
amara. This bitter-wood tree is very common 
in the lowlands of Jamaica, where it attains the 
height of fifty or sixty feet. As commonly met 
with, it is of a whitish or yellow colour, and 
has an intensely bitter taste ; and hence an in- 
fusion or tincture is much used in cases of weak 
digestion, where a simple bitter is required. It 
is remarkable that the drug appears to act on 
animUs as a narcotic poison, though such effects 
have not been witnessed in the human subject ; 
hence the tincture is also used as a fly-poison. 
The Bitter Cups, extensively sold of late in this 
country, are, when genuine, made of Quassia- 
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wood, and water allowed to remain in them 
for a abort time acquires tonic properties. 
Brewers are said to employ the chips as a sub- 
stitute for hops. 

Plerlft Add. Carbcutotic acid . A yellow 
crystalline substance formed on boiling indigo 
or phenylic hydrate with nitric acid. It has 
great tinctorial power, and is used for dyeing 
ailk and wool of a bright yellow. 

Pier oyl ydon (Or. *utp6t, bitter, and 
y\Mc6f, sweet). An extractive matter of a 
bitter and sweet taste, obtained from the stalks 
of the Bolanum Dulcamara . 

Plerolito (Or. *iKp6t, and \foor, a stone). 

A name given by some mineralogists to fibrous 
serpentine. The name has reference to the 
term bitter-earth, sometimes applied to mag- 
nesia, which forms many bitter salts, and is 
Qiie of the components of serpentine. 

Ptoropliarmaoollte (Gr. *iKp4s ; tp&puunov, 
medicine ; and klBos, stone). A native hydrated 
arseniate of lime and magnesia, with a large 
excess of magnesia, from Riechelsdorf in Hesse. 
Probably it is Pharmacolite with a portion 
of the lime replaced by magnesia. 

Vlers^byU or Picropbylllte (Gr. rriKpis, 
and qbMov, a leaf). An altered Augite, oc- 
curring in dark greyish-green foliated- fibrous 
masses, resembling serpentine in appearance, 
at Sola, in Sweden. 

Plororb&aa (Gr. Ttupbt, bitter, and ^(fa, a 
root). The only species of this genus is a herb 
of perennial character, found on the mountains 
of India, where its bitter roots are used as a 
febrifuge by the natives, and are sent down to 
the bazaars of Bengal, where they form one of 
the many bitter roots sold under the name of 
Teeta. The •species is called P. Kurroa, and 
belongs to the 8orophulariaoew. 

fierosmtae (Gr. *ucp6t, and bcpch, odour). 
A hydrated silicate of magnesia, found in 
gneiss at the iron mines of l£ngelsber& near 
Presnito in Bohemia ; at Greiner in the Tyrol, 
and at 'Waldheim in Saxony. Named from the 
bitter argillaceous odour whioh it yields when 
breathed upon. 

Ptorethomaouftae* A mineral resembling 
Thomsonite in farm, but differing from it in 
having the soda replaced by magnesia. It 
occurs in the gabbro rosso of Tuscany. 

i (Gr. wuc p6s, bitter, and ro^Uor, 

arrow-poison). A poisonous bitter principle 
which exists in the Ooccubus indieus of com 
men*, the berries of Jnamirta ooeotUue. 
consists of carbon, hydrogen, and oxygen. 

Pftdite. A name sometimes given to Tur- 
nerite. 

Plots* W pXL One of the barriers erected 
by the Romans across the northern part 
Britain to restrain the incursions of the Soots, 
Picturesque (equivalent to the ItaL pit- 
toreeco, and the Ger. mahleriseh). In the strict 
sense of the word, all olnecte which afford fit 
combinations of form and colour for the imita 
tiou of the painter are called picturesque. Ii 
literary composition, this term is applied to 
style which represents objects ana events ‘ 
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such a manner as to call up vivid impressions 
of visible reality. Commonly, however, the 
word is employed by many writers to denote 
such natural objects as have a somewhat 
rugged appearance, in contradistinction to 
those objects which have a sublime or beau- 
tiful character. Thus, in water, that of which 
the surface is broken, and the motion abrupt 
and irregular; and, among trees, ‘ not the 
smooth young beech, nor the fresh and tender 
ash, but the rugged oak or knotty wich elm, is 
picturesque. Among animals, the ass is gene- 
rally thought to be more picturesque than the 
horse; and among horses, it is the wild and 
rough forester, or the worn-out cart horse, to 
which that title is applied. In our own species, 
objects merely picturesque are to be found 
among the wandering tribes of gipsies and 
beggars ; and again in old mills, hovels, and 
other inanimate objects of that kind/ Such 
objects, it is argued, are neither beautiful nor 
sublime ; but are, nevertheless, endowed with 
qualities of their own, which are not only 
highly suited to the painter and his art, but 
attractive also to the rest of mankind whose 
minds have been at all cultivated or improved ; 
and to such objects the term picturesque ought 
to be exclusively applied. (Sir Uveaale Price 
On the Picturesque.) 

Plddlngtonlte . A mineral .substance com- 
posing nearly the whole of a large meteorite, 
which fell at Ghalka in the Bast Indies, No- 
vember 30, 1860. Named after Piddington, 
curator of the Museum of Practical Geology at 
Calcutta. 

Vti. The name given to the table used 
before the Reformation for finding out the 
service for the day. The origin qi the word is 
doubtful Some refer it to the Greek ul» og, 
a tablet : others to the liters picata, the large 
black letter employed at the beginning of each 
new order in the service. This term still sur- 
vives in the Pica type. (Hook, Church Diet.) 

Pm. In Printing, matter broken acciden- 
tally, and the letters mixed indiscriminately, in- 
stead of being each in its own box in the case. 

Pie Poudre Court. In English Law, a 
court established to decide on the spot disputes 
arising at fairs or markets. It was styled in 
Lat. curia pedis pvfoerieaii, and derived its 
name from the itinerant dusty-footed dealers 
(Old Fr. pied pottldreur), for whose conve- 
nience it was principally instituted. It is now 
disused. 

Plod Brett (Fr.). In Architecture, a pier 
or square pillar, hidden partly within a wall, for 
the purpose of receiving the downward thrust 
of a vault, or of a girder. It is without base 
or capital, and therein differs from a pilaster. 

Pledmoutlte* Manganesian Epidote from 
Piedmont. 

Pier (A.-Sax. pere, Dutch beers). ‘ In Ar- 
chitecture, the solid between the openings of a 
building, or that from which an arch springs. 
An abutment pier in a bridge is that next the 
shore ; and, generally, this is made of a greater 
mass than the intermediate piers, in order to 
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resist the thrust of the arches which is carried 
over from the intermediate piers. For the 
modes of building the piers of bridges, see 
Bridges. 

The term •pier is sometimes employed in 
Engineering synonymously with that of mole, 
and is used to designate the mass of building 
erected for the purpose of forming harbours, 
landing-places, or other similar Works. 

Pierced. In Heraldry, a term used when 
a charge is represented as perforated, so as to 
show the field under it 

Pfteroer (Fr. perceur). A tool of fine steel, 
sharpened to pierce the metal or wood work at 
one end, and made to revolve in a plate at 
the other; it is set in motion by a piece of 
catgut attached to the middle of the tool, and 
connected with a handle moving horizontally. 

Pleridea. A name of the Muses, who were 
so called from Pieria, near Mount Olympus. 
(Hesiod.rAtfW.53.) Another legend, not noticed 
in the HesiocUc poems, gives the name to the 
nine daughters of Pieros, king of Emathia, 
who, entering into a contest with the nine 
Muses, wefe beaten by them and changed into 
birds. [Parnassus.] 

Plexrter or Petrary (Gr. wirpos, a atone). 
A term applied at first to an engine for 
casting stones, afterwards to a small kind of 
cannon, hut now to a mortar used in sieges 
for firing stones. 

Pietists. The name given to certain re- 
formers of the Lutheran church, towards 
the end of the seventeenth century. The 
Pietists may be divided into two classes, of 
which the one proposed to effect merely an 
amendment of life and manners, and to promote 
a more evangelical spirit of Gospel truth than 
was cherished by the reformed churches, which, 
at the period in question, had degenerated into 
great coldness and formality. Out of their 
discussions arose, however, a more violent and 
fanatical sect, who accompanied their assaults 
on the doctrine and discipline of the church by 
the assertion of various mystical extravagances. 
Arnold, Dippelius, and Petersen were their 
most distinguished leaders. The same school 
of theologians gave birth to the enthusiast 
Jacob Boehm or Behmen. (Mosheim, vol. v. 
p. 312, trans. 1790.) The term Pietist is at 
present applied, in Germany, much in the 
same sense of disparagement with which the 
word Methodist is vulgarly used among our- 
selves, to those who make a display of strong 
religious feelings. 

Pletrm faogils. The Italian name for 
Polyporua tuberoater , or Fungus Stone, a kind 
of fungus, whose spawn has the peculiarity 
of collecting the surrounding earth into a large 
ball, which year after year yields a crop of 
esculent fungi. These balls are articles of 
commerce, and are transported from place to 
place, as they generally bear fruit if put in a 
proper place and well watered. 

fleMmatar (Gr. 1 press, and p+rpov, 
measure). An instrument for ascertaining the 
compressibility of liquids. 
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Fig. [Sub.] 

Fig rat The tuberous root-stock of 
Bunium flexuosum, so called because pigs are 
fond of and dig for them. The name is also 
applied to the tubers of the less common Cartm 
bulbocastanum. Both are sometimes called 
Earth Nuts. Another kind of Pig Hut is 
the fruit of Carya porcina . 

' Pigeon (Fr. ; Ital. piccione). [Coltjmba.] 

Pigment (Lat pigmentum). A term ap- 
plied by anatomists to the mucous secretion 
which covers the iris of the eve and gives it its 
various colours ; and to the dark matter which 
covers the anterior surface of the choroid 
membrane, and the interior surface of the 
ciliary processes. 

Pigment. In Painting, a general term 
denoting any colour used by artists. 

Pigmy. [Pygmy.] 

Plgnon (Fr.). The edible needs of various 
Pine-trees, called Pinocchio by the Italians. 
Those of Pinus pinea are eaten in Italy; those 
of P. cembra in the south of Europe ; those of P. 
sabiniana in Oregon and California ; and those 
of P. Gerardiana in the Himalayas. 

Plgotlte. A mineral composed of alumina 
and mudeseous acid forming an incrustation on 
the sides of certain caves, in the granite cliffs 
of the Cornish coast. Named after the Rev. 
M. Pigot. 

PUUlte. A green mineral between Talc and 
Mica, from Fahlun in Sweden. 

Pike (so called from the projecting lower 
jaw, as in French broche, a spit , brochet, a 
pike). A well-known species of fresh-water 
carnivorous fish, common in Europe and North 
America. Their growth is very rapid ; and many 
instances are on record of their longevity. 

Pole (Fr. pique). In Military affairs, an 
offensive weapon used in ancient and modern 
times down to the invention of the bayonet 
(by which it has been universally superseded), 
consisting of a shaft of wood of twelve or four- 
teen feet in length, surmounted with a fiat 
pointed' steel, commonly called the spear. It 
was chiefly used by the infantry. 

Pilaster (Ital. pilastro). In Architecture, 
a square pillar engaged in a wall, usually pro- 
jecting about one-fifth or one-sixth of its 
width, but no more. Pilasters axe subject to 
the same rules of proportion as columns. 

PilohsrO. The dupe* pilekardus, a species 
of herring very common on the shores of the 
south-west of England, but differing from the 
common herring in many soological characters, 
amongst which the larger siee of the abdominal 
region is the one most prominent to ordinary 
observers. 

The pilchard is taken chiefly off the coasts 
of Cornwall. The home consumption is very 
small, most of the fish being exported, whan 
cured, to Italy, Spain,and other countries on the 
Mediterranean. The general export is about 
22,000 hogsheads. 

Pile (lat., Ital., Span., pila). In Artil- 
lery, a neap of shot or shells piled up by 
horizontal courses in a pyramidal or wedge- 
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like form. The form of the pile is determined l are of whole timber set close together; the 
by that of the base, which may be a triangle, sheeting piles are of half timber ; the whales 
a square, or a rectangle. In a triangular are the horizontal pieces that bind the assem* 
pile the base is an equilateral triangle, and blage together. 

there is one shot at the yertez. The num- Pile-driver. An engine ijbr driving piles, 
ber in the successiye horizontal courses, It consists of a large monkey, or block of cast 
reckoned from the top downwards, are re- iron which slides between two guide posts, 
presented by the triangular numbers 1, 3, 6, Being drawn up to the tpp of its course, and 
10 . . . . $ n(n+ l),the sum of which is then let fall from a considerable height,*it 
) »(»+ 1) (»* 4- 2) ; the latter, therefore, is the comes down upon the head of the pile with 
number of shot in a pile of n courses, a violent blow, proportioned to the weight 
[Figurate Numbers.] of the monkey multiplied by the Height, 

Pile. In Heraldry, an ordinary which is diminished, of course, by the motion that the 
represented of a wedge-shape, tapering from monkey meets with in its descent. It may be 
the chief downwards towards the point ; said worked by men, as in the ringing engine ; by 
to represent the piles on which bridges and machinery or by horses, or by men working 
other erections are founded. a crab ; or by steam, as in the case of 

Pile, Galvanic. [Voltaic Electricity.] Nasmyth’s hammer, or the pile-driving . appa- 
Plle Works. [Lacustrine Habitations.] ratus. Sometimes, when the piles required 
Plies. A disease originating in the morbid to be sunk are of great diameter, Dr. Pott’s 
dilatation of the veins of the lower part of the system of pneumatic pressure is applied, or the 
rectum, and upon the verge of the anus, and foundation of the interior is thrown out, and 
frequently caused by costiveness and irregular- the great weight of the iron ring is trusted to 
ity of alvine evacuation ; the contents of the for the farther descent of the pile. The reader 
rectum pressing upon the veins, and preventing is referred to a practical paper on Pile Driving 
the return of their blood, so thatthey become read before the British Architects, in ± 865, by 
turgid and varicose, often forming bleeding or G. R. Burnell, in which the merits of the van- 
ulcerated enlargements and tumours. Mild ous systems are compared with one another, 
aperients, especially sulphur and castor oil, are PUentum (Lot.). A four-wheeled carriage, 
necessary in the relief of the early stage of with soft cushions, which conveyed the Roman 
piles ; when there is much inflammation, cold matrons and vestal virgins in sacred proces- 
and astringent lotions may be used, and the sions, and to the Circensian and other games, 
pain is often relieved by fomentation with de- Pftleorbftxa (Gr. wlxoi, felt-cloth , and filCa, 
coction of poppies. When the tumours are a root). The cap of a root. It is well 
large and flaccid, an ointment of powdered represented in the ends of the roots of Nuphar , 
galls, with a little opium and acetate of lead, where it is seen to form a membranous hood, 
often affords relief; and, in old relaxed piles, distinct from the spongiole. 
the internal use and local application of copaiba Pllena (Lat). The felt cap worn by the 
balsam, and even War<Ts paste , which contains ancient Greeks and Romans. Among the 
black pepper, do good. In many cases of pro- latter it was the emblem of liberty; hence the 
trusions of the tumours, they require removal phrase servos ad pileum vocare , to summon 
by ligature or by the knife. slaves to fight by a promise of freedom. 

Piles (Lat. pila). In Building operations, Pilgrimage (Lat. peregrinus, ItaL pere- 
piles are pieces of timber or iron, driven into grino, pellegrino, Fr. p&erin, a pilgrim). A 
the ground or into the bed of a river* for the journey undertaken for devotional* purposes 
purpose of supporting the foundations of an to some spot hallowed by religious associa- 
ediflee or the piers of a bridge. They may be tions. The custom of making these pilgrim- 
round or square, and when of wood, must be ages has long been recommended and enjoined 
of a quality which does not rot under water, by the Roman church, and they are frequently 
or which is able to resist the attacks of the imposed by way of penance ; the remission 
Teredo navalis , and other boring worms or of sins, and various spiritual advantages, 
insects. Oak, elm, fir, hacmatac, green heart, being promised as the reward of the faithful 
&c. are the woods most generally employed for and pious pilgrim. There exist traces in the 
the purpose. The end of the pile that enters history of the early church of such journeys 
the ground is, in these cases, pointed and shod being undertaken occasiongilly from the na- 
with iron ; and the top of it is hound with a tural motives, we may suppose, of curiosity 
strong iron hoop to prevent the piles being or of a deeper interest. In process of time, 
split, or their heads beaten up to a kind of the custom of celebrating festivals in honour of 
pulp, by the violent strokes of the monkey by martyrs at the place of their sepulture drew 
which they are driven down. Iron piles are larger numbers together from a distance, who, 
now much used, and they are made large doubtless, soon began to look with some corn- 
enough to allow the foundation to be carried plaoency upon their own merits in doing honour 
down to the bottom of their penetration ; they to the saints at Die expense of fatigue or 
are described in the following article, which danger to themselves. But the systematic, 
treats of the moans of their descent. establishment of pilgrimage as a meritorious 

The wood piles arc known as the guide piles, work seems to be of much Inter date. That 
that limit the field of operation ; the close piles which was undertaken to the tomb of St. 
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Martin of Tours is among the earliest canoni- 
cally emoined. Such places of devotion became 
gradually very numerous;: of which, however, 
Jerusalem was held naturally in tike highest 
estimation. The difficulties which presented 
themselves to the pilgrims who attempted to 
accomplish this journey, when Palestine had 
fallen into the hands of the Saracens, were the 
ate cause of the excitement which armed 
i to the rescue of the Holy Land. The 
Gty of the persons in whose custody these 
shrines were, and the immorality which ensued 
from the desultory habits acquired by the pil- 
grims, called forth, the earliest animadversion 
of the church, at the council of ChAlons in the 
ninth century; hut the evil seems to have 
continued steadily on the increase, until, at the 
time of the Reformation, we find that a practice 
originally harmless had degenerated into one 
of the most crying abuses of the ecclesiastical 
system. The earliest pilgrimage on record is 
perhaps that of Helena, the wife of Constan- 
tine, to the Holy Land.- (Schroeckh’s Kirchen 
Geschichtc, part y. 8, 19, 23, 25.) 

Hut pilgrimages are not confined to Christian 
nations. According to a command in the 
Koran, every good Mussulman is enjoined 
once in his lifetime to repair to Mecca; and 
many other places, especially in Persia, are 
endowed with sufficient sanctity to attract 
multitudes of pilgrims. The Hindus have also 
their pilgrimages, the most celebrated of which 
is to tne city of Juggernaut, where stands the 
temple erected in honour of the deity of the 
same name. Among existing Christian pil- 
grimages, the most celebrated are those of 
Tr&ves, and of Mariazell, in Austria. 

PUldfnm. The orbicular hemispherical 
shield or apothecium of a lichen, the outside of. 
which changes to powder, as in Calycium. 
Pillar. In Architecture. [Column.] 
Pillory* (Fr. pilori ; perhaps from pilier, a 
pillar). A wooden engine on which offenders 
were formerly exposed to public view, and | 
generally to public insult. • It was a common 
punishment in England, and, by the statute of 
the pillory , 51 Hen. III. c. 6, appointed for 
forestalled, users of deceitful weights, perjury, 
forgery, &c. It was finally abolished in 1837 
(after having been long disused]) by the statute 
1 Viet. c. 23. The French punisnment of the 
same description is termed the carcan, from the 
iron collar by which the neck of the criminal 
is fixed to a post. It is no longer specifically 
appropriated to particular crimes, but in heavy 
cases accompanies the sentence of imprisonment 
or forced labour. [Healfang.] 

Pillow (A, -Sax. pyle). On Shipboard, a 
block of timber, in the fore part of the vessel, 
on which is supported the inner end of tho { 
bowsprit. j 

Pillow &aoo. [Lace.] 

Pillows. In Machinery, the bearings on 
which gudgeons and journals rest. They arc 
usually fixed in bloeks of cast iron, whence the 
term pillow block , and sometimes, corruptly, 
pi uni cr block. 
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(Latpilus,* A oar, sad mm*, 

fi&ta fwerji. Tho gsnurie of the 

Old-man Cactrm, am friHfiamin ed plant, with 
a crown of long fimritta whifca hairs resembling 
the gpsy huEsofttflU man's head. 

Pttaaa (let. pt Bc eu^ feonr pflus, a Hair). In 
Zoology, when an animal, or part is covered 
with hair. 

Pilot (Butch pylloot,, properly a person 
who conducts a ship by the sounding line, from 
peilm , to sound : WedgwoodTJu. A person qua- 
lified and appointed by proper authority to 
cax&Dct ships m and out dT particular harbours, 
or along certain coasts, at a certain fixed rate, 
depending on the draught of water. The pilot 
has the charge of the vessel while in pilot 
motor* and the captain m master neglects or 
oppose* the pilot*® advice on hie own re- 
sponsibility. 

The laws relating to pilots and their com- 
pulsory employment are consolidated in the 
Acta Id & 17 Viet. c. mend 17 & 18 Viet c. 
194. (McCulloch's Com. Diet.) \ 

Wan (Let). In the Roman army, the 
long javelin carried by the Principe# and Triarii, 
as distinguished from thehasta, or pike, borne 
by the Hastati. [Lamas.] 

Pirn aria Act * . The purified main of the 
Pimm maritima : it Jonas a white crystal- 
line mass. When subjected to dry distilla- 
tion it yields an qQ which has been called 
pimerone. 

Pimello Add (Or. wyteA^, faf). m One of 
the products of the action of nitrio add on 
fatty bodies. 

Pimelita (Or. wytcXd). A hydrated silicate 
of alumina, magnesia, &c. ; found at Franken- 
stein, in Silesia. It is of a greenish colour 
and translucent ; with a greasy feeL 

Pimento. The berry of the Eugenia 
pimento, called Allspice, or Jamaica Pepper. 

Pimpernel (Fr. pimprenelle). The common 
name for the Anagallis , one native species of 
which, A. arvensis, also bears the name of 
Poor-man's Weather-glass, from its property 
of closing its flowers on the approach of rain. 

Plmpinella (a word coined from Lat. bis, 
and pinna, a feather). The genus of Urn- 
bellifers to which the Anise belongs. This 
plant is called P. Anisum, and is an annual 
herb producing warm aromatic seeds. 

Pin (Gael, and Butch pinne, Lat. pinna, 
a feather, as a pointed object: Wedgwood). A 
small bit of wire, usually brass, with a point 
at one end and a spherical head at the other. 
No fewer than fourteen distinct operations are 
necessary in making this little article ; for an 
account of which see Ure’s Diet . of Arts §c. 
There is a good account of this manufacture 
in Babbage’s Economy of Manufactures. See 
also Smith’s Wealth of Nations, p. 3, where tho 
pin is cited as an admirable instance of the 
good effects of a division of labour. 

Pin. A term of Chinese diplomacy, signify- 
ing a petition or address from foreigners to the 
emperor of China or any of liis viceroys or 
deputies. 
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In Law, an annuity settled 
on a married woman, for the purpose of furnish- 
ing her with the means of providing for her 
dress and personal expenses. As it is in- 
tended as a Personal provision to be expended 
by the wife ae anno in annum in keeping up 
an appea r ance suitable to her station, she can- 
not as a general rule recover more than one 
year's arrears. 

Flaseew (Finns, one of the genera). A 
name given by Lindley to the Conifeba. 

fisaoetheo (Or. xtycucoBbtcv, from nival, 
d picture). In Ancient Architecture, an apart- 
ment reserved for the exposition of paintings. 
This term has been applied by the Germans to 
iignify the buildings erected to serve as a 
national galleij of the works of their best 
artists, as in Munich. 

Plnarll. [PoTrrn.] 

Pinaster (Lat.). The familiar name of 
Pinus pinaster , one of the more useful species, 
of the pine genus. 

Pinchbeck* An alloy of copper and zinc ; 
a species of brass much rasfanMmg what is 
now termed Mosaic gold. lit was brought into 
notice by a person ef the above name. 

PlnWitay (Fr. pamcer, to nip). In Artillery, 
the operation xrf moving a gun or mortar by 
small heaves of the handspike, without allowing 
it to turn on itd axis. 

Pino (Lat. pinus). The common name for 
the Pinna family. [Abies; Pices. ; Puros.l 
There are, however, many other plants called 
Pines, though chiefly of the same coniferous 
family. Thus Amboyna Pine is Dasummra 
orientalis. Chili Pine is Araucaria imbricata, 
and Huon Pine is Jhacrgdium Franhlinii, while 
the Ground Pine ia Afuga OxamaepUyt, and 
the Screw Pine is Pandanus. 

Plain Apple. [Axuris.] 

Pine Wool. The fibre obtained ficom the 
leaves of Pinua sylvestris, and from which 
vegetable flannel is manufactured. 

Pine apple OIL A solution of butyric 
ether in alcohol has the odour of the pine 
apple, and ia prepared for the use of confec- 
tioners as a flavouring material* 

Pineal Oland. A small heart-shaped pro- 
tuberance of the brain, hanging by two pedun- 
cles from the beds of the optic nerves imme- 
diately over the corpora quadrigemina. Some 
fanciful physiologists have asserted that it is 
the seat of the soul. 

Pinny Varnish. The resin of Valeria 
rndioa. 

Pinfoite (Lat. pingnis, fat). A variety of 
Chloropal, resembling Pole. It is a hydrated 
silicate of iron, occurring in dark green masses, 
which are soft, like new soap, ana feel greasy, 
at Wolkenstein and Geilsdorf in Saxony, and 
in the Ham. 

Pinio Add (Lat. pious, the fir-tree). The 
principal resinous constituent of common resin 
or colophony. 

Pinion (Fr. pignon). In Mechanics, a 
small wheel that plays in the teeth of a larger 
one, or sometimes into nn arbour, or a spindle, 
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having notches or leaves, which are caught 
successively by the teeth of the wheel, the 
motion being thereby communicated to the rest 
of the machinery. 

Pinlte. An alkaline variety of altered Iolite. 
It occurs in six-sided or twelve-sided prisms, 
with their lateral (sometimes with their termi- 
nal) edges replaced. It ia named after the- 
mine Pint in Saxony, where the first specimens* 
were discovered in granite. 

Pink. A well-known fragrant garden flower, 
the Dianthus plumarius of botanists. What is 
called the Glove Pink is Dianthus caryophyllus, 
the source of the Carnation and Picotee, and 
remarkable for its still more highly aromatic 
odour. These belong to the order Cargo- 
phyllacea. 

Pink, Dutch* In Painting; a colour of a 
reddish hue. 

Pinna (Lat. a fin or feather). The name 
of a genus of Ostracean Acephalous Molluscs, 
commonly called i ving-shdis, remarkable for the 
size of the byssus, Dy which they adhere to 
rocks, and which the natives of Sicily manu- 
facture into gloves, socks, and other articles of 
sale and ornament. 

Pftnnaee (Ital. pinaccia, dim. of pino, a 
ship). Formerly, a small light vessel with 
sails and oars ; but now generally understood 
as the second in point of size of the boats 
belonging to a ship of war. 

Pinnacle (Lat. pinnaculum, dim. of pinna). 
In Architecture, a small square or polygonal 
pillar, generally, but not necessarily, applied at 
the angles of a building, terminating upwards 
pyramidally, and embellished with foliage at the 
angles of the pyramidal part. It is much used 
m medieval architecture, as a termination to 
traitresses, the tops of gables, dee.; in these 
positions it is in the form of a spire, with 
crockets and a flnial. The decorated pinnacles 
have very frequently niches in their faces, and 
are highly ornamented. 

Pianos (Lat.). In Botany, the primary 
divisions or leaflets of a pinnated leaf. 

Pinnate (Lat. pinnatus, feathered). In 
Botany, when in a leaf the simple leaflets are 
arranged on each side a common petiole. It is 
called imparipinnate when there is an odd 
terminal leaflet, and paripinndte when there is 
an equal number of leaflets on each side, and 
no odd one. The term ginnatifid denotes a leaf 
divided almost to the axis into lateral segments, 
something in the way of the side divisions of a 
feather ; while pinnatipartite means that the 
leaf has the lobes separated beyond the middle, 
and the parenchyma uninterrupted ; and pin- 
natisect that it has the lobes divided down to the 
midrib, and the parenchyma interrupted. 

Pinnate. In Zoology, a term applied by 
Linnmus to the feet of those birds which have 
the toes bordered by a scalloped membrane, as 
the coots. 

Ptnnatlpafls (Lat. pinna, a. fin, and pes, 
afoot). A term applied by Temminck to an 
order of birds comprehending those which have 
the digits bordered by membranes. 
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The name of a section of 
crabs (Brachyurous Decapod Crustaceans), in 
which are comprehended those that have the 
last pair of feet, if not more, terminated by a 
flattened joint fitted for swimming. 

Pinnotheres (Gt. w ivrorfipris). A small 
parasitic species of crab, which takes up its 
abode in the shell of the pinna and other bi- 
valves. 

Pinnies (Lat. pinnule, a little feather). 
The secondary divisions or leaflets of a pinnate 
leaf. 

PlnonS. [JPionok.] 

Ptaraek. A frame containing sheaves or 
pulleys, round which ropes can be worked, and 
pins or cleats to which they can be .belayed. 
Pinracks occur at several places on the upper 
deck of a ship. 

Pint (Fr. pinte, Span, pinta). A measure 
of capacity, being the eighth part of a gallon. 
[Measures.] 

Pintle (akin to Lat. pendeo, to hang). On 
Shipboard, the hook or upper half of each 
hinge by which the rudder is hung. The 
pintle projects from the fore-edge of the 
rudder, as the brace into which it works is 
fastened to the after-face of the sternpost. 

Pinna -(Lat.). An extensive genus of 
Conifer < b, confined to the northern hemi- 
sphere, and consisting of evergreen trees, with 
their needle-shaped leaves in clusters, each 
cluster sheathed at the base by thin chaff- 
like scales. The genus is of immense econo- 
mic importance to mankind, more particularly 
in the constructive arts, its chief products 
being timber and turpentine. 

Pinus sylvestris, the typical Pine of Europe, 
especially of the northern and central parts, 
which has a very extensive geographical range 
reaching from the Mediterranean and Caucasus 
to Scandinavia, and eastward to Kamtschatka, 
is known in this country as the Scotch Pine. 
The tree varies much in size, being at high ele- 
vations a stunted shrub, and in more favourable 
localities a tree fifty or one hundred feet high, 
furnishing extremely valuable timber, the dif- 
ferent varieties of which are known in commerce 
as Red, Norway, Riga, and Baltic Pine. It also 
affords a great part of the Wood Tar of Northern 
Europe, and some Turpentine. Pinus australis 
is the Pitch Pine of the Southern States of North 
America, where it forms a great portion of what 
are there, termed Pine barrens. The turpentine 
consumed in this country, before the American 
war, was principally the produce of this Bpecies 
of Pine. It also affords the timber known to 
builders as Georgia Pitch Pine. Pinus pinaster, 
the Cluster Pine or Pinaster, is indigenous to 
the European countries bordering on the Medi- 
terranean, and being one of the species that 
flourish close to the sea, is on that account of 
vast importance in such districts as the French 
departments of Landes and Gironde, where, by 
means of plantations formed of it, enormous 
tracts of land adjacent to the sea-coast, and 
formerly occupied by rolling sands, have boon 
reclaimed ancf rendered useful for agriculf ura l 
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purposes. It is also extremely valuable on 
account of the great quantity of turpentine 
derived from it; it has latterly supplied the 
bulk of that article used in this counter. 

Pinus pinea, the Stone Pine, is a native of 
Southern Europe and the Levant. This is one 
of the species of which the seeds are eaten. 
They are termed Pignons by the French, and 
Pinoochio by the Italians, and are commonly 
eaten for dessert or made into sweetmeats. 
Several other species also yield edible seeds : 
such as P. Sabiniana , the seeds of which are 
collected in immense quantities by the Cali- 
fornian and Oregon Indians as an article of 
winter food; P. Gerardiana , the Neosa Pine 
of the Himalayas, affording the Neosa or 
Chilgoza seeds sold as food in the bazaars 
of Upper India ; and P. Cembra , the Siberian 
Cedar, whose seeds are largely consumed by 
the Russians. 

Pioneers (Fr. pionnier, Span, peon, afoot - 
man). In the Military art, certain soldiers, 
in all infantry regiments, whose business it is 
to assist in clearing the road before an army, 
in sinking mines, and throwing up works and 
fortifications. Pioneers are provided on a 
march with shovels, axes, spades, pickaxes, 
and all other necessary implements. 

In our service they cany saw-backed swords 
instead of muskets, and wear their beards 
unshaven. 

Fiotlne (Gr. mbrijs, fatness). [Saponitb.] 

Pip (Fr. p^pie). A disease in fowlB, in 
which a white skm or film is formed on the 
tongue. This skin, if not removed, proves 
fatal, as it hinders the birds from feeding. 

Plpa or Surinam Toad. A genus of 
toads, notable for the convenient arrangement by 
which the male lays the eggs on the back of the 
female, where they slowly arrive at maturity. 
The appearance of the female during the in- 
cubation of the eggs exemplifies the maximum 
of marsupial ity. 

Pipe (A. -Sue.). A circular or square arti- 
ficial channel, used for the conveyance of watery 
fluids, either under pressure or not ; or for the 
passage of aeriform fluids, or of sound. Pipes 
are made of wood, iron, both cast and wrought; 
of lead, copper, tin, stone, stoneware, brick, 
glazed brick, &c. ; according to the situation 
in which they are to be employed, or according 
to the uses to which they are to be converted. 
[Hydraulics ; Pneumatics.] 

Pipe. A wine measure, usually containing 
very nearly 105 imperial or 126 wine gallonB. 
Two pipes or 210 imperial gallons make a tun. 
But, in practice, the size of the pipe varies ac- 
cording to the kind of wine it contains. Thus, 
a pipe of port contains 138 wine gallons, of 
sherry 130, of Lisbon and Buccllas 140, of 
Madeira 110, and of Vidonia 120. The pipe 
of port, it is to be observed, is seldom accu- 
rately 138 gallons, and it is usual to change 
what the vessel actually contains. 

Pipe. In Music, a tube in which air is 
caused to vibrate, so as to produce musical 
sounds [Organ.] 
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f« ▲ species of clay, abounding 
in Devonshire, Dorsetshire, and other parts 
of England, employed in the manufacture of 
tobacco-pipes ana various sorts of earthenware. 

VlpeOili. The vernacular name of the 
fishes of the genus Syngnathus. 

Viper (Lat. ; Oh wlvtpi, pepper). A genus 
of shrubby or climbing plants, found in India 
and the Pacific Islands, and some of them abun- 
dantly cultivated for their produce in tropical 
countries. 

P. nigrum yields the Pepper of commerce, 
a condiment neld in high esteem from the 
earliest times. It is frequently mentioned 
by Roman writers of the Augustan age, and 
it is related 'that in the fifth century Attila 
demanded, among other things, 3,000 lbs. of 
pepper as a ransom for the city of Rome. 
Pepper is cultivated in the East and West 
Indies, Sumatra, Java, &c., but that which 
comes from Malabar is held in the highest 
esteem. The pepper-vine will attain a height 
of twenty feet or more, but in cultivation it is 
found more convenient not to allow it to ex- 
ceed the height of twelve feet. The plants are 
placed at the base of trees that have rough or 
prickly hark, in order that they may the more 
readily attach themselves to the trunk. In three 
years they produce their spikes of fruits, and 
continue to do so for some seven or eight years, 
after which time they become les* productive. 
The fruit, which is red when ripi , s gathered 
before it is fully matured, and spread on mats in 
the sun, when it loses its red colour, and 
becomes black and shrivelled, as we see it in 
the peppercorns of the shops. This is Black 
Pepper. White Pepper is the same fruit, 
freed from its outer skin by maceration and 
-rubbing. 

Pepper is imported into this country in 
enormous quantities, and is used as a con- 
diment. Medicinally, it is employed as an 
acrid stimulant in cases of weak digestion, 
and it has also been recommended in cases of 
ague, to ward off the paroxysm. It is also 
sometimes employed externally. Pepper on 
chemical analysis is found to contain a hot 
acrid ream, and a volatile oil, as well as a 
tasteless crystalline substance called pipertn , 
which has been recommended as a substitute 
for quinine. This piperin is especially con- 
tained in some large coloured cells in the 
interior of the fruit. 

Vlperaoea (Piper, one of the genera). A 
natural order of shrubby or herbaceous Exo- 
gens, inhabiting the hotter parts of the world, 
and included by modern botanists in the 
hypogynous division. According to Blume 
and Richurd, they are monoeotyledonous ; but 
that they are really dicotyledonous is proved 
by their medullary rays, articulated leaves, 
and two-lobed embryo. Tbcir distinguishing 
characters iu the Piperal alliance are in their 
carpels being solitary, their ovules erect, and 
their embryo lying in a vitollus. They are 
related to Potygonacces and Urticant, from 
which, however, they arc distinguished by 
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| obvious characters; but much more closely 
to Chloranthacea and Saururacem, the first 
being distinguished by their suspended ovules 
and naked embryo, and the second by having 
several carpels. Common Pepper represents 
the ordinary property of this order. The 
Cubebs of the shops is the produce of the 
Cubeba officinalis and C. canina . Betel, an acrid 
stimulating substance, much used for chewing 
by the Malays, is obtained from CAavica Betle 
and Siriboa. Long Pepper consists of the half- 
ripe flower-heads of Ghavica Boxburghii , C. 
Chaba, and others. 

Piperlne (Lat. piper). A white crystallisable 
substance extracted from black pepper. It is 
tasteless, and free from pungency, the acrimony 
of pepper residing in a peculiar fixed oil It 
is represented by the formula C fle H aa 0 19 N v 
and is regarded as a feeble alkaloid. 

Pipestone. A greyish-blue or black variety 
of Argillite or clay-slate, found in Northern 
Oregon, and carved by the Indians into bowls 
of tobacco pipes. 

Pipl Pods. The astringent legumes of 
Ccesalpinia Pipai. 

Pipistrelle Bet. The most common bat 
in England is that which Buffon had termed 
Pipistrelle, as the most common bat in France 
is the Vespertilio murinus of Linnsus. The 
Pipistrelle bat is smaller than its French 
congener. 

Plpltsalraao. A chemical product of 
Dumerilia Alamani ; it resembles flakes of 

g old, and is said to be powerfully drastic, to 
ave an odour of Valerian, and to be useful as 
a dye. 

Pippin (Dutch pippeling). A name given 
to a certain class of dessert apples of which 
the well-known Ribston Pippin and Golden 
Pippin are examples. Normandy Pippins are 
sun-dried apples, pressed, and stored for win- 
ter use. 

PippuL The Indian F/cus rdigiosa, or Sacred 
Fig, remarkable for its heart-shaped leaves 
with long tail-like points. 

Piquet (Fr.). A game at cards played by 
two persons. It is much practised on the 
Continent, and deserves to be better known in 
this country, as it is by far the best two-handed 
game in existence. 

It is played with a pack of thirty-two cards, 
all below the seven being excluded, which is 
culled a pi quit pack from this game. The 
curds rank in .the usual whist older — ace, king, 
queen, knave, ten, nine, eight, seven. 

A hundred or a hundred and one points con- 
stitute the game, which may last several hands, 
or be over in one. The score 'is made partly 
by combinations of cards held in the band, ana 
partly by playing. 

The two players deal alternately. We will 
call the non-dealer the elder hand. The cards 
having been shuffled and cut in the usual way, 
the dealer gives out twelve cards to each, deal- 
ing them in twos, and not singly. He then 
takes the eight curds that remain (called tho 
stock), and places them between the players. 
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The upper Are are supposed to belong to the three. Thus four tens are better than three 
elder hand, the lower three to the dealer, aces; but three aces are better than three 
There are no trutni w kings, and so on. The elder hand names his 

The elder hand has then" the privilege of best four or three, to which the dealer says 
discarding any number of cards not exceeding * good * or 1 not good * as the case may be ; and, 
five (he must discard one at least), and taking as with the sequence, the one who has the best 
a corresponding number from the top of the scores all others he may hold, while those of 
stock. If he does not take all his five, he may the opponent are all destroyed, 
look at those he leaves, concealing them, how- The point and sequence when scored by 
ever, from the other player. either party must be shown to the other; the 

The dealer may then discard, and replace in quatorze need not be. 
like manner, taking the cards from the stock The items in the elder hand thus being 
in the order in which he finds them. He is counted, the holder lays down one card, thus 
not bound to discard any, but he may, if he beginning the ‘play.’ The dealer plays to this; 
pleases, take all that remain or any number of but, immediately before doing so, he names and 
them. He may look at any cards of his own counts all he has to score in his hand. The 

C rtion of the stock he leaves behind ; but if play, the object of which is to gain tricks, 
does, the elder hand may demand to see follows the ordinary whist rule ; the second 
them too, after playing his first card, or naming player being obliged to follow suit, if he can, 
the suit he intends to play. and the best card winning. If he cannot 

The hands being thus made up, the elder follow suit, he loses the tnck, throwing away 
hand proceeds to score for the combinations he any card he pleases. 

may hold, in the following manner. There are The scoring of the play is peculiar. The 
three things in the hand which may be scored ; first player of every trick counts one for the 
namely, (1) the point, (2) the sequence, (3) card he so plays ; but if the second player wins 
the quatorze. the trick, he also counts one. The party who 

1. The point is counted by the party who has takes the last trick counts an extra one for it, 
the most cards of any one suit ; the elder hand and if either player wins the majority of tricks, 
states how many he has ; if the dealer has not he scores an extra ten. 

so many, he says, 4 good/ and the elder hand This is the ordinary game. There are some 
scores one for each card; if the dealer has additional scores for extraordinary cases; but, 
more, he says 4 not good/ and the elder hand, before we mention them, it will be well to 
scoring nothing, passes on to the next item, illustrate the foregoing directions by an ex- 
If the dealer happens to have the same* number, ample of an imaginary hand, which we re- 
he says ‘ equal, and then the elder hand must commend learners to play over ; it will show 
count and declare the number of the pips — the that, although the description appears compli- 
ace counting eleven, the court cards ten each, cated, the practice is very easy, 
and the others what they are. The highest A and B play at piquet. A deals, and gives 
number of pips makes the cards 4 good/ and B the following cards : 9, 7, of spades ; ace, 
invalidates those of the other party. If the 9,7, of hearts; 10, 9, 8, of diamonds; ace, 10, 
number of pips is equal, neither scores. 9, 8, of clubs. 

2. The second item is scored by the party A gives himself king, queen, 8, of spades; 
who has the best sequence , i. e. the greatest queen, knave, 10, 8, of hearts ; king, queen, of 
number of consecutive cards, not less than diamonds ; queen, 8, 7, of clubs ; leaving tho 
three, of the same suit, or if an equal number remaining cards in the stock in the following 
those of the highest rank; thus, 10, 9, 8, 7, order: ace of spades at the top, then king of 
are better than ace, king, queen ; but ace, hearts, 7 of diamonds, knave of diamonds, king 
king, queen, are better than king, queen, of clubs, 10 of spades, knave of spades, ana 
knave ; and so on. A sequence of three cards, the ace of diamonds at the bottom, 
no matter what, counts 3 ; of four cards, 4 ; B discards 9 and 7 of spades, and 9 and 7 
beyond this, 10 are added, so that a sequence of hearts, taking in the four upper ones from 
of five cards counts 15 ; of six cards, 16; and his stock. 

so on. The elder hand declares his best so- A discards 8 of spades, 7 and 8 of clubs, 
quence ; if tho dealer has a better, he says and takes in king of dubs, 10 and knave of 
* not good; 1 if only inferior ones, he says spades, leaving the ace of diamonds unappro- 
4 good/ In the latter case the elder scores, not priated. 

only for the best sequence, but for every other The following dialogue then ensues : B. My 
he holds in his hand ; all that the opposite point is five. A. Good. B. (shows the 
party may hold being invalidated. If the best diamonds). B. My best sequence is knavo, 
sequences are equal, neither scores. 1 10, 9, 8, 7. A. Good. B. Also knave, 10, 9, 

3. The third item is called the quatorze , of clubs (shows these and the diamonds), 
from the fact that four aces, four kings, four 1 Bp Then for the quatorze I have 3 aces, 
queens, four knaves, or four tens in one hand, I A. Hot good. B. Then I score 5 for the point, 
if 4 good/ score 14. Three of either kind 1 15 for the sequence in diamonds, and 3 for 
score 3. In deciding which party is to score, that in clubs, making 23. B. (plays knave of 
the higher cards are better than the lower, but diamonds) 24. A. I score 14 for 4 queens, 
any four cuds take preference of the best and 3 for 3 kings, total 17. A. (takes the 
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trick Irith queen of diamonds) 16. A. (plays 
king of spaaes) 19. B. (takes it with aee) 25. 
B. (plays 10 of diamonds) 20. A. (takes it 
with king) 20 . A . (plays queen of spades) 21. 
B. (throws away 9 of dubs) 26. A. (plays 
knave of spades) 22. B. (answers with 10 of 
dubs) 20. A. (plays 10 of spades) 23. B. 
(answers with knave of dubs) 26. A. (plays 
king of dubs) 24. B. (takes it with ace) 27. 
B. (plays ace of hearts) 28. A. (8 of hearts) 
24. B. (king of hearts) 29. A . (10 of hearts) 
24. B. (9 of diamonds) 30. AL (knave of 
hearts) 24. B . (8 of diamonds) 31. A. (queen 
of hearts) 24. B. (7 of diamonds) 32. A. 
(queen of dubs) 24. B. Then 1 score one for the 
last card, 33, and 10 for the majority of tricks 
(he having made seven) ; this makes me in all 
43. A. And I score 24. These numbers are 
then scored towards the game in any con- 
venient way. Some people mark them down 
with a pencil; some have peculiar counters. 
We have found the most convenient plan to be 
a board with holes and pegs like a cribbage- 
board, only with a hundred and one holes 
instead of sixty-one. 

We have now to notice certain extraordinary 
chances which affect the scoring in this game ; 
and these are four, the carte blanche, the repique , 
the pique and the capote. 

Carte blanche is a hand which, when first 
dealt, contains neither king, queen, nor knave ; 
this counts 10, taking precedence of every 
other score. 

When either party counts 60 or upwards ia 
hand only, the other counting none, he adds 
60 on this account to his score. This is a 


rcpique. 

When the elder hand counts something less 
than 30 in hand, but can make it up to thirty, 
by play, before his adversary counts 1, he adds 
30 on this account to liis score. This is a pique. 
It is obvious that a pique can never be gained 
by the dealer, as his adversary always counts 
one for the first card he plays. 

If either of the players gain all the tricks, he 
scores 40 for them, instead of 10 for the ma- 
jority. This is capote. 

Pique, repiquo and capote, are not unfrequent; 
but the occurrence of carte blanche is exceed- 

have said that the score, being verbally 
counted through the playing, is not registered 
till the hand is over; but, when both parties 
happen to have arrived near 100, it becomes 
necessary to register piecemeal in the proper 
order of priority. This order is, that the carte 
blanche counts first, then the point, then the 
sequence, then the quatorze, and lastly the 
points made by playing as they arise. 

The skill required in piquet applies to the 
rejection of cares from the hand, and to the 
play, both which offer excellent scope for in- 
telligence and knowledge of tho game, 

Piracy (Or. weiparhs, an adventurer). In 
Law, an offence which consists in the com- 
mission of those nets of robbery and depreda- 
tion upon the high seas which, if committed 
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on land, would have amounted to felony 
there. By stats. 11 & 12 Wm. III. c. 7 and 
6 Geo. I. c. 19, piracies committed on the sea 
or in haven, &c., where the admiral has 
jurisdiction, may be tried at sea or on land, 
m his majesty's islands, &c., by commis- 
sioners under the great seal appointed for 
that purpose, who may commit the offenders, 
and call a court of admiralty for the purpose 
of the trial. By the same statutes various ac$s 
are enumerated as amounting to piracy, and 
aiders and abettors of pirates are declared ac- 
cessaries, punishable as principals. By sub- 
sequent enactments, acts of trading with pirates, 
and acts of hostility committed by natural- 
born sulpects against fellow-subjects under 
colour of a foreign commission, are declared 
piracy, and by 5 Geo. IV. c. 113 the slave 
trade is placed on the same footing as piracy. 
In the realm of England, felonies, robberies, and 
murders, committed by pirates, are now triable, 
under the commissions of assize, oyer and ter- 
miner, or gaol delivery, as if the offences had 
been committed on land. 

In the Homeric poems, piracy is a recognised 
and honourable occupation, the inviolability of 
heralds being apparently the only evidence of 
any feeling of obligation between one com- 
munity and another. (Thucyd. it 6 ; Grote’s 
History of Greece, part i. ch. xx.) 

The term piracy is also frequently used to 
signify any infringement on the law of copy- 
right. It is extremely difficult to lay down 
any general principle on which to decide as to 
what is and what is not piracy. Generally, it 
is held, that one writer may borrow the ideas 
or theories of another ; but that he must dress 
them up and explain them in a different way, 
and in his own language. This, however, is 
often done so as merely to evade the law. (See, 
as to the existing law of piracy, the art. 1 Copy- 
right — Books,’ in Com. Diet.) 

Plrene (Gr. n«t frfjyv). In Greek Mythology, 
a daughter of Acheloiis, and nymph of the well 
Pirene, near Corinth. [Pegasus.] 

Pirogue. A kind of canoe, made of the 
trunk of a tree hollowed out, and used in the 
southern and eastern seas. 

Piscary, Common o& In Law, a liberty 
of fishing in another man’s piece of water. 

Pisces (Lat. piscis, a fish). The name of 
the fourth great subdivision of Vertebrate 
animals, or the class of fishes characterised by 
a branchial respiration, a bilocular heart, ana 
a covering of scales. The nasal cavities do 
not communicate with the mouth, but have 
only external apertures. [Icbxhiology.] 

Pisces (The Fishes). One of the twelve 
zodiacal constellations, the twelfth in order 
from Aries. [Constellation'; Zodiac.] 

Pisciculture (Lat. piscis, a fish, and culture, 
a tending). The art or breeding, rearing, and 
cultivating fish. This art was originally prac- 
tised by the Chinese upou a very large and 
comprehensive scale. It was subsequently 
greatly favoured by the Romans, who spent 
large sums of money upon their fish ponds. 
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those of Lucullus alone having cost, it is said, a certain pisciculture®, and thus we axe enabled 
ran eqn&l to more than 30 } OOOL It was carried to transport various kinds of fish from one 
on through the middle ages by the monks, being country to another with comparatively little 
a matter of necessity for the observance of trouble. The most remarkable instance which 
their fasts. It was brought almost down to has ever been known of thiB is the conveyance 
our own time by Jacobi, who wrote a volumin- of salmon and trout ova from En glan d to 
011 s treatise upon the subject in the Hanover Australia, which was safely effected in the 
Magazine, about a hundred years ago ; and its winter and spring of 1864. By packing the 
use was really revived in this country by boxes containing the ova in ice, a large quantity 
Mr. Shaw of Drumlanrig in - 1883. He com- of the ova arrived in good condition, and some 
menced some experiments in that year to thousands of fry were hatched and reared from 
decide the then much vexed question as to it. In this way also the Clyde was stocked with 
whether the little fish found in salmon rivers, grayling, the Doohullah lakes with salmon- 
and known by the name of the parr, was a trout and salmon, and the Ballisodare river 
young salmon or belonged to a distinct breed with salmon. The two latter places are now 
of fish. In the elimination of the truth upon valuable fisheries, whereas formerly they re- 
this point, Mr. Shaw was obliged to have re- turned nothing to their proprietors, 
course to the artificial incubation of salmon The art of pisciculture has now come into 
ova, and since that date his example has been general favour, and is very widely practised ; 
very largely followed. In Frail ce the practice very many rivers having on their banks ap- 
was revived by two poor fishermen of Brest, paratus and rearing establishments belonging 
named Gehm and Remy, in 1842, and their to some of their proprietors, which are used to 
labours led to the formation of the magnificent increase the stock of fish contained in the river, 
piscicultural establishment near Strasbourg, Fiscidfm (a word coined from Lat. piscis, 
which was founded and is supported by the a fish, and caedo, to kill). A West Indian 
French government. Since the first experi- Leguminous tree, the pounded leaves and 
ments of Shaw, no very great improvement branches of which are used for poisoning fish, 
has taken place in the practice. The apparatus It is called P. Erythrina. 
employed has been vanously modified, but the Piscina (Lat. a fish pond). In Ecclesiastical 
general plan remains the same ; and this, at Architecture, a water drain, near the altar on 
least for the Salmonidte , is as follows : A tray the south side, and usually enriched with orna- 
or a number of trays are prepared, the usual ment. Some churches have double piscinas, 
size being from thirty inches to four feet long, Plsols Australis (The Southern Fish). One 
and from five or six to eight or ten inches of Ptolemy’s forty-eight constellations,' in the 
wide. These are either partially filled with southern hemisphere. The brilliant starFomal- 
gravel, or have grilles composed of glass bars haut, of the first magnitude, belongs to this 
fixed in a wooden frame fitted in them; on these constellation. 

surfaces the ova are thickly strewed, and water is Piscis Volans (Lat Jiving Jish). A small 
allowed to fall into one end of the tray and to modem constellation of the southern hemi- 
run out at the other, the ova being submerged sphere, formed by Bayer. It is situated on the 
to the depth of from one to two inches. The antarctic circle. 

ova ar? thus procured : When the spawning time Pls6 (Fr.). In Architecture, a wall con- 
arrives, the shallows in the streams are carefully structed of stiff clay, or other earth, rammed 
watched, and when a pair of fish are observed into moulds that give the form of the building, 
making their redd or nidus, which they do by and are removed when the wall is carried up. 
scooping the gravel into trenches, depositing There are many places where this style of 
their eggs therein, and then covering them over walling is the only one used, as in the chalk dis- 
with the loose gravel, they are rolled out. fcricts, the Devonian and the Cumbrian districts. 
The ova of the female is expressed into a pan &c. ; and there can be no reason for objecting 
of clean water. The milt of the male is then to the use of pis4, provided it be protected 
expressed over it, the whole is stirred up, is from the atmosphere and the humidity of the 
allowed to rest for a few minutes, is then ground. 

cleansed with fresh water, and borne carefully Plsldlum (Or. vitro t). A genus of freah- 
to its destination. When placed on the gravel water Gastropods ; so named on account of the 
or glass ban, it is left to itself to develops, all resemblance of the shell to a small pea. Many 
that is required being a constant supply of cool of the species are British ; as Pisidium obtusals , 
clean freshwater ad perfect rest ; in due season which may be found in the New River ; P. 
the embryo is formed, gathen strength, and pusillum, P. nitidum, P. pulohdhm, &c. 
finally bunts the egg and springs into life. Pisolite (Gr. vltros, and \l$os, a stone). 
The Balmonid* are furnished with a large um- A rock of which the comgpnent particles are 
bilical sac, which is full of glutinous matter, rounded stones about the size and shape of 
upon which they, exist by the process of absorp- pease. Pisolite is generally a limestone, dif- 
tion for some weeks; and when this sacaiid its fering only from omits in the greater size of 
contents are finally absorbed, the little animal the egg-like particles of which it is made 
becomes a perfect fish, and is capable of hunt- up. Not unfrequently, however, valuable iron- 
ing for its own living. Ova can be safely con- stones are found in a pisolitic form in rocks 
veyed very long distances in damp moss under belonging to the oolitic period. This is the 
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cue among the turner beds of the 
eeriee in Switzerland and France. Tbs iron 
oxide is mixed up with the limestone in so 
large a proportion ns to yield from twenty to 
thirty per eent. or even more of valuable ore. 
Other pisolites are known to ooenr in rocks not 
belonging to the middle secondary period, 

fieMflialtain (Gr. erurodm^aKros). lCtne- 
rsl pitch ; a soft bitumen, of the consistence of 
tar, and intermediate between petroleum and 
asphalt. The ancient Greeks nave the name to 
the liquid as well as to the stud bitumen. 

ftssophsat (Or. whrea,' pitch, and <palyofjuu t 
to seem). A hydrated sulphate of alumina and 
peroxide of iron, found in transparent, stalsCtitic 
or amorphous masses, of an olive-spreen or 
liver-brown colour, in the decomposing alum- 
slate of Gamsdorf, near fiaaiTfeld, and of Rei- 
chenhach, in Saxony. It resembles pitch in 
colour and fracture. 

Vlstachio XTuta (fV^jnstachss, Ital. pis- 
tacehi, Lat. pistaoin). The fruit of the Pie- 
tacia vera, which grows naturally in Arabia, 
Persia, and Syria ; also in Sicily, whence the 
nuts are annually brought to this country. 
They are oblong and pointed, about the size 
and shape of a filbert, including a kernel of a 
pale greenish colour, covered with a yellowish 
or reddish skin. They have a pleasant, sweet- 
ish, or unctuous taste, resembling that of sweet 
almonds ; their principal difference from the 
sweet almond consisting in their having a 
greater degree of sweetness, accompanied with 
a light grateful flavour, and in being more oily. 
Pistachio nuts imported from the East are 
superior to those raised in Europe. 

" i (Lat ; Arab, fonstaq). The plants 
of this genus of Anaoardiacea are called Tur- 
pentine-trees, and are mostly of small stature, 
and famished with pinnate leaves. The most 
important species are the Mastic-tree, P. len- 
Us&ue ; the Cyprus Turpentine-tree, P. tere- 
bintkus ; and the Pistacia-tree, P. vera, which 
yields the Pistachio Nuts. 

P. lentiscue, the Mastic-tree, a native of 
Southern Europe, Northern Africa, and Western 
Asia, is a small tree growing to tfie height of 
fifteen or twenty feet. The Mastic or Mastich 
is the resin of the tree, and is obtained by 
making transverse incisions in the bark, from 
which it exudes in drops, and hardens into 
small semitransparent tears. . It is principally 
produced in' the island of Brio and in Asiatic 
Turkey, and is consumed in large quantities by 
the Turks, who chew ik-feo sweeten the breatn 
and strengthen the gums; hence its name, 
from masHcare, to chew. In this country it is 
used for varnishing pictures, and by dentists 
for stopping teeth. 

P. tertbinthus, the Ohio or Cyprus Turpen- 
tine tree, or Terebinth, is likewise found in 
Southern Europe, Northern Africa, and Asia. 
The turpentine flows from incisions in the 
trank, and soon becomes thick and tenacious, 
and ultimately hardens. It is collected in 
the islands of the Greek Archipelagos, bat 
i to this country. Curious bom- 
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shaped galls, caused by the punctures of insects, 
are found in large numbers upon the Terebinth- 
tree, and are collected for dyeing and tanning 
purposes— one of the varieties of Morocco 
leather being tanned with them, 

Plstaelte or Fists rile. A green silicate 
of alumina, lime, and iron. It is a variety of 
iron-and-lime Epidote in which much of the 
lime is replaced by protoxide of iron, and a 
large proportion of the alumina by peroxide of 
iron. It occurs, embedded in many crystalline 
rocks, in Shetland in Syenite, Bona in Quarts, 
Mull and Skye in Trap-rock. The finest cry- 
stals are from Arendal in Norway, and from 
several parts of the Alps. The name refers to 
the pistackie-grenn colour of the mineral. 

FistlaoMi (Pistxa, one of the genera). An 
unimportant coder of aquatic Monocotyledons, 
represented in our own cbuntry by the Lemna 
or Duckweed, and jn the tropics by Pistia, from 
which it derives its name, and which is called 
in the West Indies, Water Lettuce. 

Pistil (Lat. pistillum, a pestle). In Botany, 
the organ which occupies the centre of a flower, 
within the stamens and disc (if the latter be 
present). It is distinguished into three parts : 
an upper or stigma, a lower or ovarium, and a 
central part or style. It is the female organ 
of the flower, and contains the ovules or young 
seeds within the ovary. 

Pistol (Fr. pistole, Venetian piston, a hind 
of arquebus s). A short fire-arm with a curved 
stock for use with one hand. The cavalry in 
the British service are armed with pistols, 
length 13} inches, length of barrel 8 inches, 
weight 40 ounces, calibre '£77 inches, five 
progressive grooves having a pitch of one turn 
in four feet 

Pistole. A gold coin common in many 
parts of Germany, equivalent to about 8*. 6a. 
sterling. 

Plstomeslte (Or. norir, trusty ; and fiitros, 
middle, because it is a mean between Magnesite 
and Sparry Iron-ore). A variety of Breunnerite, 
composed of one atom of each of the carbonates 
of magnesia and iron. It is found at Thum- 
berg, near Flachau, in Salzburg. 

Piston (Fr.; Ital. pestone). In Machinery, 
thiB term is applied to a short cylinder of wood, 
or of metal, which fits exactly into the cavity 
of a pump, barrel, or steam engine cylinder, 
and works up and down this alternately. Two 
sorts of pistons are Used in pumps ; one’ hollow 
with a valve, used in the suction pump ; and 
the other solid, which is generally employed 
in the forcing pump. In steam cylinders, the 
piston is usually made so as to be self-packing, 
so that the cylinder should always be occupied 
\jj thepiston : this is effected by the introduc- 
tion of springs that press a movable ring 
against the mdes of tae cylinder. [Stbax 
E rrooca; Puhp.] 

# Pta«m (Gr. uUrew, pease. • Pea in the 
si n gu l a r is a modem corruption on the sup- 
position that the as of pease belonged to the 
plural form; the old plural was 
Wedgwood). The genns to which ' 
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the cultivated Pea of the kitchen garden ; it isj 
very closely allied to Lathgrus \ which includes 
the Sweet Pea of the flower garden. 

The Common Pea, P. sativum, is a hardy 
annual of great antiquity, and one of the 
most valuable of cultivated legumes. Its native 
country is unknown, but it is generally under- 
stood to be the South of Europe. The sup- 
position that it was introduced into this 
country, by way of Holland or France, about 
the time of Henry VIII. is erroneous. Entries 
of peas are very common during the reigns of 
the first three Edwards. 

The use of peas is familiar to everyone. In 
their dried state they are split and used for 
soups, or ground into meal for puddings, in 
cither case forming an agreeable and nourishing 
food, containing upwards of one-seventh more 
of nourishing matter than is found in the same 
weight of wheaten bread. But it is in a green 
state that peas are most valued for culinary 
purposes, and more particularly when they are 
quite small and young. In Queen Elizabeth’s 
time (about 1570), we are told, they were occa- 
sionally brought from Holland, and considered 
‘a dainty dish for ladies — they came so far and 
cost so dear.* For many years their culture 
does not appear to have teen much attended 
to, but after the Restoration of Charles II. in 
1660 the taste for green peas became fashion- 
able, and has continued to be so up to the 
present time. To have peas in the highest 
perfection, they should not be allowed to get 
too old or too large. When the pods become 
full and hard, the peas aro then more suitable 
for soups than as a vegetable dish. 

Besides the edible-seeded peas, there are 
some called Sugar-peas, remarkable as having 
the pods destitute of tho inner film peculiar 
to the pods of the other kinds, so that they are 
more fleshy and crisp, and admit of being cut 
and dressed in the same manner as Freneh- 
boans. 

Pit (akin to Lat. fodio, I dig). In Horti- 
culture, a term applied to glass-covered struc- 
tures smaller than greenhouses, in which very 
generally there is not space for the cultivator 
to enter, all the cultural operations being per- 
formed from the outside; very frequently also 
(and probably hence the name) they are exca- 
vated below the natural surface, either to secure 
protection against frost, or to gain height for 
tall-growing plants. They may have brick, 
wood, or turf sides with a wood plate and glpss 
sashes at top, the glass being nearly level with 
the ground, or more or less raised ; but, unlike 
a garden frame, which they resemble, they are 
fixed, not movable from place to place. They are 
most commonly what are called cold pit*, which 
means that they are not artificially heated, and 
are used for the protection in winter of hardy 
and half-hardy plants, and in summer for the 
culture of plants requiring a close moist atmo- 
sphere. In addition, any small low glass erec- 
tion heated or otherwise may be called a pit, 
and this may either be span-roofed, or what is 
called a leaiirto, with onlv a single slope. Of 
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such & character are what are called eucumlmv 
pits, propagating pits, &c. The terms pit and 
frame include both structures like the fore- 
going, and movable garden frames, which latter 
are of wood with glass sashes. 

Pit flaw. A toothed saw used for the sawing 
of wood, in which two men are employed, the 
one above the log, the other below it. It is 
not necessary that the log should be placed over 
a pit, but it is generally so placed ; hence tho 
name. 

Pit-coal. [Coat. ; Geology.] 

Pita. A name given to Agave amerieana 
and the allied species. Pita-fibre and Pita- 
thread are names for the fibres obtained from 
the leases of the larger Agaves. It is also 
called Aloe-fibre. 

Pitch (Ger. pech, Lat. pix, Gr. W<r<ra). The 
same as Asphalt and Bitumen. 

Pitch. The residuum which remains after 
boiling tar in an open iron pot, or in a still, 
till the volatile matter be driven off. It is 
chiefly used in shipbuilding. 

Pitch. In Music, the degree of acuteness 
or graveness of a note. [Music. 1 

Pitch (akin to the verb, to piefe). In Wheel- 
work, this word signifies the distance between 
tho centres of two contiguous teeth. Pitch line 
is the circle, concentric with the circumference, 
which passes through all the centres of the 
teeth. 

Pltoh Coal. A name given to Jet, from 
its pitch-like appearance. 

Pltoh Opal. An inferior kind of Common 
Opal. 

Pitch of a Hoof. In Architecture, the 
inclination of the sloping sides of a roof to the 
horizon. It is usually designated by tho ratio 
of its height to the space covered. 

Pitch of a Screw. The interval between 
the point of starting and arrival of a complete 
revolution of a screw, and consequently of the 
thread of a screw, which is traversed by the 
screw, or its thread, when it has completed an 
entire revolution. Tho pitch is therefore in- 
dependent of the diameter of a screw. 

Pitchblende or Pitch-ore. An oxide of 
Uranium, composed of 84'78 per cent, of Ura- 
nium, and *15-22 oxygen. It is opaque, of a 
greyish-greenish or brownish-black colour, and 
very brittle. It occurs amorphous, generally 
massive and disseminated, also botryoidul and 
reniform, with a columnar or curved lamellar 
structure. Its principal localities are Norway, 
Saxony, Bohemia, Hungary, and Adrianoplc m 
Turkey. In Cornwall it is found at St. Austell 
Consols, Tin Croft, and some other mines. The 
chief use to which this ore is applied is for tho 
preparation of oxide of Uranium, which is enn 
ployed, under the name of Uranium Yellow, for 
imparting to glass the pale opalescent sea-green 
colour which is much admired in Turkey. It 
is also used in porcelain painting, and in the 
new photographic process, the Wothlytype. 

Pitcher Plant. The Nepenthes, a rate 
and curious genus of tropical climbing plants 
in which the extremity of the leaf is hollowed 
3 N 
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out in the form of a pitcher and furnished 
with a lid or coyer. The Australian Pitcher 
Plant is of different habit, and is called 
Cephalotus foUicularis. 

Pttehtny a Tent. Raising or erecting a 
tent. A ditch should be dug round a tent, if 
it is likely to rain ; and the tent ropes should 
be slackened off when wet, or they will tear up 
the pegs. If the ground is sandy, so that tent 
pegs < mll not hold, bushes, Ac. may be buried 
two or three feet deep, and the tent corners 
tied to them. 

rfttehstOBS. A form of Obsidian or Vol- 
canic Glass, the lustre of which resembles that 
of pitch or resin, rather than glass. It is of 
various colours, and is less glassy than OSsidian, 
from having cooled more slowly. 

FI telly Iron-ore. A name given to Trip- 
lite and also to Pitticite, from its resemblance 
to pitch. 

Pitb (A. -Sax. pitha). In Botany, the cy- 
lindrical or angular column of cellular tissue, 
arising at the neck of the stem of a Dicoty- 
ledonous plant, and terminating at the leaf- 
buds, with all of which, whether they are 
lateral or terminal, it is in direct communication. 
It forms the centre of a stem, and is covered 
over by the wood. Its use is to act as a 
reservoir of nutritious matter for the young 
leaves when first developing. 

Flthecns (Gr. rtdrjicos , an ape). The sub- 
generic name of the orang-utan ; Pithecus 
satyrus , Geoff., and P. mono , Owen. 

Fftto*. A sort of beer, made from the 
fermented seeds of Zea Mays. 

Pitot's Tube. In Hydraulics, an apparatus, 
so called from the name of its inventor, for 
measuring the velocity of a stream, or of a 
body moved through stagnant water. A tube 
open at both ends is bent into two unequal 
branches at right angles to each other. It is 
then placed in the stream, the longer branch in 
a vertical position, and the shorter turned 
round so that the water enters directly into the 
orifice, which should be somewhat contracted. 
When thus placed, the water enters the tube 
with* the velocity of the stream, and the pressure 
causes it to nse in the upright branch of 
the tube to the* height from which it must 
have fallen in order to acquire this velocity. 
The height to which the water rises in the tube 
is measured by placing a graduated rod in the 
tube, of such specific gravity, as to float on the 
water ; or if the tube is of glass, the height 
may be measured externally. The corre- 
sponding velocity is obtained sum the formula 
gh); 

where v denotes the velocity, g the accelerating 
force of gravity, and h the height to which 
water rises in the tube, all expressed in units 
of the same denomination. The result is 
tolerably accurate, except when the velocity is 
small ; but the effect is somewhat diminished 
by th? friction on the tube. 

Pitt's Work* In Printing, a technical 
term for the printer’s name and residence, couf- 
»il 
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pelled to be affixed to printed books by Mr 
Pitt’s Act, 39 Geo. HI. c. 79. 

Pftttaeal (Gr. vCtto, pitch, and jmUxov, 
beauty). A blue substance, obtained by the 
action of a solution of baryta upon the heavy 
oil of tar. 

Pittenite or Pittener*. A variety of 
Pitchblende, which occurs in pitch-black amor- 
phous masses at Joachimstahl in Bohemia. 

Pitticite or PittMte (Gr. flm or wlrra, 
pitch , from its pitch-like appearance). *An 
arsenio-sulphate of peroxide of iron, found in 
small reniform and stalactitic masses near 
Freiberg and Schnerberg in Saxony, also in 
Upper Silesia, Bohemia, Brittany, Chili, &c. 
The name Pitticite is applied by Beudant to 
ochreous sulphate of iron. 

Pittosporaoeas (Pittosporum, one of the 
genera). An order of polype talons Exogens 
of the hypogynous division, and referred by 
Lindley to the Berberal alliance. They are 
chiefly found in Australia; and are distin- 
guished by their regular symmetrical flowers, 
their imbricated petals and alternating stamens, 
their axile and parietal placentae, and their 
ascending or horizontal ovules. Pittosporum 
Sottya and Billardiera are examples. 

Pituitary Gland (Lat. pituita, phlegm). 
A gland situated within the cranium, between 
a fold of the dura mater, in the sella turcica 
of the sphenoid bone. 

Pituitary Membrane. The mucous 
membrane of the nose. 

Pityriasis (Gr. mruplatns, from wtrvpa, 
bran). A cutaneous disease consisting of ir- 
regular scaly patches, unattended by inflam- 
mation. When it affects infants, it is called 
dandriff. A similar exfoliation of the cuticle 
in reddish patches is not uncommon in adults. 
Soap and water, and mild cooling lotions, or 
very weak nitro-muriatic lotion, are the best 
applications. 

Piii (ItaL). In Music, a word frequently 
prefixed to another to increase the strength 
of its meaning ; as piu allegro, a little quicker. 

Pivot (Fr. ; ItaL pivolo). In Mechanics, 
the extremity of the axle about which a body 
revolves. 

Pivot. In Military language, that officer 
or soldier upon whom a wheel is made. The 
rule in the English service is, ' When right is 
in front, left is the pivot flank, and vice versA* 

Strict ’attention to this law of pivots adds 
much to the difficulties of drill, and it is to be 
hoped that for cavalry, at all events, it will soon 
be abandoned. 

Placard (Fr. akin to Ger. fiach, and Gr. 
aflat surface). A writing affixed to a 
wall, post, &c. in a public place, is commonly 
so called ; and as this was in ancient tkues the 
common mode of publishing proclamations and 
edicts, and also ot giving notoriety to libels and 
seditions advertisements, the word is not un- 
commonly used in etfrly modern writers in both 
these denses. 

Plaoe Bricks. Bricks underburnt, but 
still retaining their shape and coherence, whether 
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obtained by kiln or damp burning. The place 
bricks are, 'in fact, bricks of the third quality ; 
the first being the paviors, or bricks selected 
on account of their hardness for the purpose of 
being used as paring bricks ; then the stocks, 
or the average quality of the manufacture ; the 
place bricks ; the enoughs, or the broken and 
disfigured bricks ; and the clinkers , or the hard- 
burnt and disfigured masses of day that are 
run togetber from the effects of the fire. 

Place of a Heavenly Body. That point 
in the heavens which the body seems to occupy 
(after allowing for the effects of refraction), 
when viewed from the surface of the earth. 
It is also called its apparent place. The point 
in the heavens where tne body would be seen if 
it could be viewed from the centre of the earth, 
is called its true place. 

Placenta (Lat. ; Or. irXojcovs, wAa kovvtos , 
a cake). The after-birth. In the human sub- 
ject it is a single subcircular, flattened, and 
lobulated organ, composed of the capillary ex- 
tremities of the foetal hypogastric arteries and 
umbilical vein, and of a fine cellular structure, 
which receives the maternal blood from the 
tortuous uterine or decidual arteries. 

The placenta forms a single lobe in the New 
World monkeys, the bats, tne Insectivora, and 
the Bodentia. It Burrounds the foetus like a 
broad hoop in the Carnivora. It is bilobed in 
the Old World monkeys ; and subdivided into 
many separate lobes, called Cotyledons, in the 
true Buminantia. The placenta is replaced by 
a diffused vascular villosity of the chorion in 
the Camelidte , the ordinary Pachyderms, and the 
Cetacea. The placenta is absent and the chorion 
ceases to be vascular in the Marsupialia. 

Placenta. In Botany, a copious develope- 
ment of cellular tissue, formed at some point of 
the inside of a carpel, and out of which the 
ovules or young seeds arise. 

Placentalia. The name of that primary 
division of the class Mammalia which includes 
the orders that have either •* placenta or a vas- 
cular chorion, by which the foetus is attached j 
to the parietes of the uterus. j 

PlaoentarlM. In Botany, the pistillaiyi 
cords, or attachments of the ovules. 

PteeejDtatlon (Lat. placenta). In Botany, 
the manner in which the placenta is developed 
or placed, or in which the ovules are borne. 

Places of Anas. In Fortification, enlarge- 
ments in the covered way, at the re-entering 
and salient angles of the counterscarp ; hence 
the term re-entering places of arms and salient 
places of arms. 

Pladta (Lat.). In the Middle Ages, public 
courts or assemblies, in which the sovereign 
presided when a consultation was held upon 
the affairs of the state. They were termed 
Generalia Pladta, because * generalitas univer- 
sorum majorum tam clerioorum quam laicorum 
ibidem conveniebat. 1 ' The same custom ap- 
pears to have existed in France, with a slight 
modification. According to the Black Book in 
the Exchequer, lib. ii. lit. 13, this term was 
also applied to penalties or fines. 
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I Placodas (Gr. wAcfo a flat surface, and 
[ Mobs , tooth). A genus of muschelkalk Sauro- 
pteiygian reptiles which was considered for 
many years by Agassiz and Munster to be a 
genus of fishes. The teeth were especially 
adapted for crushing hard shells of MoUusca. 
In all the species there are two rows of crush- 
ing teeth in the upper jaw and only one in the 
lower, on each side the mouth, the lower row 
playing upon, both upper rows, with its 
strongest (middle) line of force directed against 
their interspaces. Thus the crushing force is 
best economised and directed for mastication. 

Plaoogmnold. A suborder of Ganoid 
fishes in which the endoskeleton is cartilagin- 
ous or notochordal ; head and more or less of 
the trunk protected by large ganoid, often re- 
ticulated, and suturally united plates ; the tail 
is heteiocercal. It is divided into two fami- 
lies, the Ostracostd and the Sturionida. 

Plaeoid (Gr. *xd£). An order of fishes in 
the system of Professor Agassiz, in which the 
scales have each a spine projecting from them ; 
the scales of placoid fishes, as e. g. the shark and 
dogfish, exhibit when tesaelated together the 
structure which is used commercially under the 
name of shagreen. 

Plagal Melodies (» Xdryios, oblique). In 
Music, such melodies as have their principal 
notes lying between the fifth of the key and 
its octave or twelfth. 

Plagianthus (Gr. vxdyios, oblique, and Jkv- 
Bos, a flower). The inner bark of the young 
shoots of P. bettdinus yields a tough fibre some- 
times called New Zealand Cotton ; and another 
species, P. sidioides , is one of several plants calli d 
Curraiong, which yield a tough fibrous bark, 
capable of being converted into good cordage 
and twine. It is a genus of Stirculiacea. 

Plagiarism (from the Latin legal term 
plagium, which signified the offence of stealing 
a slave, or kidnapping a free person into slave- 
ry). A plagiary, in the modem sense of the 
word, is one who borrows without acknowledge- 
ment, in literary composition, the thoughts or 
words of another ; and the theft itself is styled 
plagiarism. 

Plagiaulax (Gr. »A«fyjof, oblique , and aZ~ 
Ao£, a furrow). A genus of fossil carnivorous 
marsupial Mammalia, allied to Ihylaooleo. Its 
remains have been found in upper oolitic stratA 
at Purbeck, with the cam&ssial genus Tri- 
conodon , and the entomoph&gous genhs Spain - 
cothirium. 

Pltfgid&ite (Gr. wAifyior, oblioue ; from the 
form of the crystals). A sulphide of lead and 
antimony found in thick, tabular, four-sided 
prisms, and also massive and granular, of a 
dark lead-grey colour, at Wofisbexg in the 
Harz, on Quartz. 

Plagl os tomes (Gr. irArfyios, and trrrffto, a 
mouth). A tribe of Cartilaginous fishes, com- 
prehending all those which have the mouth 
situated transversely beneath the snout. Also 
the name of a genus of Univalve Molluscs. 

Plague (Gr. wAiry4, Lat. plaga, a blow). 
When any endemic disease, of novel or pecu- 
3 n *2 
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liar character, is communicated by infection, with precision the motive causes of this disease, 
i. o. by and with an altered condition of the as well ah of others, by an examination of in- 
atraosphere consequent upon rae dispersion of fected air. 

the existing causes of the disease through the { Of these calamities, two produced, at their 
air, and is marked by excessive mortahty, ea- first incidence, according to the testimony of 
peeially at the commencement of the malady, I eye-witnesses, grave social consequences, 
the word plague is used to express such phe- | Thucydides tells us that the plague of Athens 
nomena. After a plague has once visited demoralised the people, partly by inducing 
mankind, it seldom dies out entirely, but is ex- an impression of the utter uncertainty of life, 
cited, though under less destructive forms, by partly by supplying the means of unbounded 
neglect of sanitary precautions or by any enjoyment to those who, previously suffering 
causes which depress the vital energies. from penuiy, succeeded suddenly to the estates 

All plagues nave been derived from Asia, of rich relatives, whole families having perished 
The first calamity of this kind of which we by the ravages of the pestilence, and having 
have a distinct description is that of Athens, left their estates to distant heirs. Perhaps 
b.o. 480, the symptoms of which are given at Thucydides is somewhat querulous ; he gives, 
length by Thucydides (ii. 47-64). Tins great indeed, another reason for the prevailing de- 
historian was himself affected by it, and saw it pravity of morals, the great length ana in- 
in many other persons. Careful as his account creasing ferocity of the Pel6ponnesian war, 
is, it is not quite clear whether it was small- in which a struggle that began with a contest 
pox or scarlet fever. It seems, indeed, to for political supremacy became gradually a 
have combined the symptoms of both these war of races, and ultimately left Greece an 
diseases ; of the former, by the exanthematous easy prey to a semibarbarous chieftain on 
character of the eruption, and the frequent her frontier. We make no doubt that the 
destruction of the extremities ; of the latter, plagne had a bad moral effect ; but other 
from the lividity of the skin (for a Greek’s causes concurred to depress the public and 
cuticle would, under the influence of scarlet private conscience of Greeks in the latter half of 
fever, put on a very different colour from that the fifth century b.o. Similarly, we are told by 
of a light-complexioned person), and from the Boccaccio that the plague of 1348 induced great 
excessive redness of the mouth and fauces. depravity of morals at Florence. The Deca- 
Similarly, the black death of the year 1348 merone has the black death for its underplot, 
began in the extreme east of China fifteen the tellers of the hundred tales being seven 
years before it visited Europe. It travelled, as ladies and three gentlemen who had quitted 
plagues commonly travel, very slowly, and was Florence in order to avoid the pestilence. We 
accompanied by marked atmospheric changes, learn that in England clerks were wanting to 
Its peculiarity lay in its attacking (unless the fill the vacant benefices, and that a multitude 
person died almost suddenly) the course of the of illiterate persons were ordained to the cure 
absorbents, and in inducing suppuration of the of souls after the plague had devastated the 
glands ; in exhibiting, in short, all the symptoms country. It was noticed that tl\e ancient leam- 
of blood poisoning. It still exists, under the ing ana piety which characterised the monasteries 
name of the Levant or Egyptian plague, though of the thirteenth century was succeeded by a 
in a very mitigated form. general dissoluteness and ignorance after the 

Later than this plagne came the sweating middle of the fourteenth. Oxford, which is said 
sickness, the ravages of which disease were to have counted her students by thousands 
limited to the last half of the fifteenth and the before the visitation, was almost deserted after 
first half of the sixteenth century. it. The evils of the plague must have been far 

In the middle of the eighteenth centnry, the more serious in France, where, in addition to 
same Eastern source supplied Europe with a thiB calamity, a furious war was carried on, 
new disease, to which the name influenza was not only between the competitors for the French 
given. It was characterised by the symptoms crown, but between the partizans, free lances, 
of severe bronchial affection, and by great phy- and condottieri, whom the rival monarchs 
aical depression. It has been suggested that summoned to their banners, and permitted to 
influenza is due to the difihsion of minute par- enrich themselves on the spoils of the miserable 
tides of selenium through the atmosphere, people. It was to shake off this intolerable 
This substance is one of the products of volcanic misery that the uprising of the Jaoquerib was 
eruptions, and when disseminated in the air, vainly attempted in 1368. The peasantry was 
by any experiment or from any special source, everywhere reduced to submission, and forced 
produces those characteristic features of bron- into a state of still more abject servitude, from 
cfaial irritation which belong to influenza. which indeed they escaped ultimately only by 

Lastly, Cholera sprang up in a part of the Revolution and the continental war. 
Central India which had been desolated by The English labourer was more fortunate, 
earthquakes. The symptoms of this disease The great mortality of rile black death im- 
are too well known. It seems to attack the mediately increased the wages of labour 
mucous membrane of the bowels, just as in- [Labourers, Statute of], and effected a revo- 
fluenza does that of the bronchial tubes. It lution in the tenure of land. It raised the price 
is possible that hereafter the analysis of the of all those articles of which the value depends 
spectrum will enable physiologists to determine mainly on the cost of production, as clothing, 
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tools, and the like, without affecting, in the same 
degree, those of which the quantity is not ca- 
pable of indefinite increase, but for which the 
demand is so considerable as to render a rent pos- 
sible from the land on which they are produced. 
Hence, with high rates of labour, low prices, 
comparatively speaking, of food, and increasing 
prices of Buch commodities the money value of 
which could not be affected in the least by any 
regulation, rents fell, and the old system of 
farming by bailiff was too unprofitable to be 
carried on any longer. 

The black death made its appearance in the 
seaports of Dorsetshire on the 1st of August, 
1348, and travelled slowly west and north- 
wards, through Somerset and Wilts, to Bristol. 
To check its progress, Bristol was put under 
quarantine, but the precaution was ineffectual ; 
the plague spread to Oxford, and reached Lon- 
don by the 1st of November. On the 1st of 
January it appeared in Norwich, and was car- 
ried northwards by the eastern route, which 
formed the chief northern highway in the 
middle ages. Later in the year, it attacked a 
Scotch army, which had made an inroad into 
England during the crisis. The invaders were 
overtaken by it, on their retreat, in the forest 
of Selkirk, and suffered as fully ‘by the foul 
death of the English' (an oath which, it is 
said, became common among them) as the 
enemies whom they had assailed in the midst 
of their calamity. 

The plague passed through France and Ger- 
many, having entered Europe by Marseilles 
and Avignon in the summer of 1348, and 
reached Poland in 1349. In the winter of 
this year it attacked Sweden and Norway by 
infection from England. It desolated Russia 
in 1351, and even passed on westwards to Ice- 
land and Greenland. It thus took the circuit 
of the Mediterranean, and, unlike most plagues 
which have penetrated into the Western from 
the Eastern world, was checked, it seems, for a 
time by the barrier of the Caucasus. It broke 
out afresh in Rome in 1350, in consequence of 
an nnwise invitation made to the Catholic 
population to celebrate a jubilee in the capital 
of Christendom. It is said, that, among the 
changes which took place by consequence of the 
convulsions of the earth’s surface which ac- 
companied this terrible visitation, vast icebergs 
formed on the coast of Greenland, and effec- 
tually shut out that country from Europeans 
for centuries afterwards. 

This country was periodically ravaged by 
the Levant plagne for hundreds of years after 
its first appearance. The last time in which it 
attacked England to any serious extent was in 
the well-known pestilence of 1663, when the 
greatest weight fell on London. 

There was abundant reason for these losses, 
whenever an endemic, always most deadly at 
its first appearance, attacked mediaeval England. 
Nothing, to our modern notions of cleanliness, 
could have been so effccl nal a hotbed of disease 
as the ancient homes of England. The people died 
l»v myriads, and we cannot wonder at it ; living 
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as they did in huts built of day and wattles, 
of one story only, unpaved and unglazed, every 
condition which; could provoke and foster 
disease was present. 

It is impossible to calculate the losses. 
Numbers given by chroniclers are never trust- 
worthy. The writer has looked through several 
documents which profess, being almost con- 
temporaneous, to give the numbers who perished 
in several localities ; but not the least reliance 
can be placed on the statements. All that we 
really know is, that in England, at least, the 
plague chiefly affected the poor. 

The ravages made by plague and famine are 
rapidly compensated. Famine always, plague 
generally, affects the weaker and less capable 
members of the community; and the population 
having a tendency to increase up to the means 
of subsistence, the numbers of any nation 
which is affected by either of these calamities 
are increased in greater ratio after the disease 
has parsed away. If at the time in which the 
plague affects the community the loss is sudden 
| and great, the supply of lalxrar is contracted, 

I and wages suddenly rise. If at the same time 
the standard of living is raised, i. e. if, in 
| other words, the mass of labourers will not 
work except at higher rates, or, again, abstain 
from marriage until they can secure such 
higher rates, the condition of the wage-taking 
classes may be permanently benefited, and 
their material position permanently enhanced. 
This was the case in a notable degree after the 
great plague of 1348. 

Flagon, Cattle. [Mtmaanr; Riniwrfbst.] 

Plaid (Gael, pi aide, a blanket). A striped 
or variegated doth much worn by the High- 
landers of Scotland, forming a prominent part 
of the national costume, and indicating, by its 
pattern and colour, the different Scottish clans. 

Plain Chant. A term in ancient eccle- 
siastical music to signify the chief melody, 
which was confined within the natural sounds 
of the scale. 

Plains (Lat. planus, flat). In Geography, 
the general term for all those parts of the dry 
land which cannot properly be called moun- 
tainous, and which compose by far the greater 
part of the earth’s surface. Putins have dif- 
ferent physical appearances according to their 
geographical position, and the peculiar charac- 
teristics of each have procured for them different 
names ; thus wc have the Steppes of Asia, the 
Deserts of Africa, the Pahpa9 of South 
America, and the Prairies or savannahs of 
North America. 

Plaintiff (Lat. planctus, a plaint or wait). 
In Law, one who brings an action or suit 
against another. 

Plakodlne (Gr. w\eue48ijr t flat). A native 
sub-arsenide of nickel, occurring in tabular, 
attached, and sometimes intersecting crystals, 
of a bronze-yellow colour, at tho Jungfcr 
mine, near Miisen, in Siegon, Prussia. 

Plan (Lat. planus, flat). In Architecture, this 
word is applied to the horizontal suction of tlw 
walls, partitions, staircases, Ac. of a building, 



PLAN OF COMPARISON 

showing the disposition of the ground plot, and 
of the upper floors. 

Plan of Comparison. .In Fortification, 
a plan of the fortress and surrounding country, 
on which are expressed the distances of the 
principal points from a horizontal plane, sup- 
posed to pass through the highest or lowest 
points in the survey. This imaginary plane is 
called a plane of comparison. 

Vlsnaria (Lat. planus). The name of a 
genus of SterdminthOy or Parenchymatous 
Intestinalia of Cuvier, which do not inhabit the 
interior of animal bodies, but closely resemble, 
in their organisation, the parasitic Bpecies of 
Trexnatode Entozoa. They retain the super- 
ficial vibratile cilia, and load from this order 
to the Suctorious Anellides, or leeches. 

Plane (Lat. planus). In Geometry, a sur- 
face without curvature ; or, according to Eu- 
clid, it is a surface such that if any two points 
whatever in it be joined by a straight line, th? 
whole of the straight line will be in the surface. 

Plane of Defilade. In Fortification, a 
plane supposed to pass through the crest of a 
work, parallel to the plana of site. 

Plane at Infinity. The plane in which 
we may conceive the infinitely distant points of 
space to be situated. [Infinity.] The general 
equation of a plane is 

Ax + By + Cz + D «* 0, 

where A, B, C, D are constants, of which the 
first three, being inversely proportional to the 
intercepts on the co-ordinate axes, vanish for 
the plane at infinity, and leave the anomalous 
relation D=0, which must be regarded as the 
equation of the plane in question. 

Plane Sailing. In Navigation, the art of 
determining the ship's place, on the suppo- 
sition that she is moving on a plane, or that 
the surface of the ocean is plane instead of 
being spherical. This method of finding the 
ship’s place is by the solution of a right-angled 
plane triangle. The part of the meridian 
between the ship and the parallel of latitude 
through the place to which the ship is bound is 
the base, the part of the intercepted parallel is 
the perpendicular, and the hypothenuse is the 
line joining the two places, and therefore called 
the distance; the angle between the base and 
the hypothenuse is the course. Of these four 
parts any two being given, the others may be 
found by the common rules of plane trigono- 
metry. [Navigation.] 

Plana of Bite. In Fortification, the gene- 
ral level of the ground on which a work is 
constructed, whether horizontal or inclined to 
the horizon. 

Plana Table. An instrument employed in 
Land Surveying, by means of which a plan is 
made on the spot, without any protraction or 
measurement of angles. It consists of a plane 
rectangular board, about sixteen inches square, 
to the under side of which a centre is attached 
with a ball and socket, or parallel, plate 
screws, by which it can be fixed upon a staff- 
head or three-legged stand, and set horizontal 
by means of a eircw'ar spirit level. A compass- 
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box with a magnetic needle is screwed into one 
side of the tame, to indicate the bearings, and 
to enable the surveyor to set up the instrument 
at a new station parallel to the position which 
it had at a farmer one. A brass role or index, 
with a sloping edge, and having perpendicular 
sight-vanes erected at each extremity, com- 
pletes the apparatus. 

The plane table is used as follows: Two 
stations are selected as the extremities of a 
base line, the distance between them being 
accurately measured, and a line drawn on the 
paper, representing that distance according to 
the assumed scale. The instrument is wen 
set up at one of the stations, and a fine needle 
or pm being stuck into the table, at one 
extremity of the line drawn on the paper, the 
edge of the index is brought to press gently on 
the pin and coincide with the line, and the 
table turned round till the object at the second 
station is bisected through the sight-vanes ; the 
table is then clamped, and the direction of the 
magnetic meridian marked. The fiducial edge 
of the index, still in contact with the upright 
pin, which Berves as a centre, is then directed 
successively to all the different objects jrhwh. 
have been selected as stations, and Hues drawn 
on the paper in the direction of each. This 
being done, the table is removed to the second 
station, and the pin placed at the corresponding 
point on the paper, which forms A second cen- 
tre. The edge of the ruler is then directed, as 
before, to each of the objects which were ob- 
served from the first station, and lines drawn 
in those different directions. The intersections 
of the lines drawn from the second centre with 
those drawn from the first, mark on the paper 
the positions of the observed objects. 

The plane table is not susceptible of great 
accuracy, but it is extremely useful in forming 
a sketch-map, or filling up the details of a 
survey, where the principal points have been 
fixed by the theodolite, or some equivalent in- 
strument. [Surveying.] 

Plane-tree. [Platanus.] 

Planera (after J. S. Planer, a German 
botanist). A family of Asiatic and North 
American trees, closely related to tarns. The 
timber of P. Richard^ the Zelkona-tree, is 
much prised. The sapwood, which is of a 
light colour and very elastic, is used for the 
purposes in which ash-timber is employed ; 
while the heartwood, which occupies two-thirds 
of the trunk, is reddish, heavy, and when 
dry exceedingly hard: hence it takes a good 
polish, and is valued for making domestic 
hrnituze. 

flsnerlte. A newly described phosphate 
of alumina with oxides of aopper, and iron, 
from Gumeschefsk in the Ural, where it occurs 
in the form of thin crusts coating fissures in 
quartzite. 

Planet (Gr. kar^p sAarftnp, wandering 
star). The name given by the ancient Giwks 
to those bodies which constantly change their 
situation in the heavens, and thus appear to 
wonder among the constellations. The discovery 
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of satellite* and periodic comets has rendered 
it necessary to adopt a more precise definition, 
in order to* individualise the class of objects to 
which the term is applied; and accordingly 
modern astronomers understand by the term 
plant t a body which revolves about the sun in 
an elliptic orbit, not differing greatly from a 
circle. 

The number of planets, including the earth, 
at present known to belong to the solar system, 
is ninety-three. Five of them — Mercury, Venus, 
Mars, Jupiter, and Saturn — have been known 
from the earliest ages of astronomy; Uranus 
was discovered by Sir William Hcrschel in 
1781 ; Neptune by Adams and Leverrier in 
consequence of a theoretical indication in 1846. 
Ceres, one of a group of which eighth-five 
are at present known, was discovered by Pi&zzi, 
at Palermo, on the first day of the present cen- 
tury. Most of these last and Neptune are never 
visible to the naked eye ; under favourable cir- 
cumstances Uranus may be discerned without a 
telescope ; and Mercury, though it appears as 
a large star, is seldom to be seen (in our lati- 
tude at least), in consequence of its proximity 
to the sun. 

Of the apparent Motions of the Planets . — On 
watching the motions of any of the conspicuous 
planets lor a few days or weeks, their change 
of position among the fixed stars becomes 
sufficiently apparent, even without the aid of 
au instrument to measure their relative dis- 
tances. Their paths deviate little from that 
followed by the sun in his apparent annual 
revolution through the heavens; but their mo- 
tions are exceedingly irregular. Sometimes 
they advance rapidly, then relax in their speed, 
come to a stop, and then move for a while in 
an opposite direction. Through the most con- 
siderable part of their orbits they move like 
the sun from west to east, in opposition to the 
apparent diurnal motion; their course is then 
said to be direct. When it lies in the opposite 
direction, their motion is retrograde ; and be- 
tween each change from the one direction to the 
other, they remain for a few days stationary . 
On the whole, however, the direct motion pre- 
vails, and the planets make the entire circuit 
of the heavens. These pbenomenn, which are 
called the stations and retrogradatlons of the 
planets, may be exhibited in the following 
manner: LetE 
C represent the 
ecliptic deve- 
loped on aplane 

surface: the path of a planet, found by laying 
down its observed positions with reference to 
the tcliptic from day to day, will present the 
appearance of the zigzag line PQllS. From 
P to Q the motion is direct, but becomes slower 
as the planet approaches to Q. At Q it is sta- 
tionary; from Q to R retrograde; at R again 
stationary; from R to S direct, and so on. 
Such is the general character of the apparent 
motion ; but the arcs and times of retrograda- 
tion differ greatly in respect of the different 
planets. 


Mercury and Venus exhibit phenomena pf*» 
culiar to themselves, inasmuch as they never 
appear in the opposite quarter of the heavens 
to the sun, but oscillate about the sun from 
side to side; the oscillations of the forma* 
being much quicker, and performed in a much 
smaller arc than those of the latter. The dis* 
tance of Venus from the sun never exceeds an 
arc of about 47°; and at its greatest distance 
the planet does not continue above the horizon 
more than about three hours after sunset. Its 
brilliancy, however, is such, that it may fre- 
quently be seen in the morning several hours 
after the sun has risen. Mercury never recedes 
farther from the sun than 28° 20', and does 
not appear above the horizon more than 1 h. 
40 m. aft*r sunset., or before sunrise. For 
these reasons, Mercury and Venus were re- 
garded by some of the ancient astronomers as 
satellites of the sun, and supposed to describe 
orbits round that luminary. The other planets, 
Mars, Jupiter, and Saturn, being 
seen in opposition to the sun, and 
ferent distances from it, were supposed to have 
independent motions. 

In order to explain and represent the 
apparent motions of the planets, the ancient 
astronomers had imagined various hypotheses, 
of which flic most celebrated is that of epicycles 
and deferents, invented by the geometer Apol- 
lonius; and adopted by Ptolemy, after whom 
it was called the Ptolemaic System of the 
universe, and implicitly believed in during 
many centuries. According to this hypothesis, 
each planet moves uniformly in a small circle, 
called the epicycle , the centre of which is carried 
along, with a uniform motion, in the circum- 
ference of another large circle, called the de- 
ferent , which has the earth at its centre. 
[Epicycle.] By supposing the velocity of the 
planet in its epicycle to be greater than that 
with which the centre of the epicycle is carried 
alonjy the deferent, and by assigning proper 
relations between the lengths of the radii of 
the epicycles and deferent circles (their absolute 
lengths are immaterial), -the apparent geocentric 
motions may be represented with all the exact- 
ness of which the ancient observations ad- 
mitted. Ptolemy placed the earth at the centre 
of the universe, and nearest to it the moon. 
Next to the moon was Mercury, then Venus, 
then the sun; after which followed in order 
Mars, Jupiter, and Saturn; the distance of the 
three last being arranged according to their re- 
spective periods of revolution; it being natural 
to suppose that those which required the longest 
time to complete their periods must revolve in 
the widest circles. At the present day, and 
familiar as we now are with the true nature of 
the celestial motions, this complicated system 
appears abundantly absurd ; but 'it should be 
recollected that Ptolemy possessed no means of 
forming any accurate notions of the distances 
of the planets: he was unacquainted with the 
alternate increase and diminution of their ap- 
parent diameters, with the phases of Venus, 
and all the other information afforded by tjie 
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telescope; la short, he knew of no phenomenon 
which could not be reconciled to hie theory; 
end he does not appear to here ever regarded 
hie system of epicycles and deferents in any 
other light than a mere hypothesis, by means 
of which the celestial motions could be redo***! 
to 

All the apperent irregularities of the planet- 
aiy movements are got rid of at once by re- 
ferring them to the sun ae a centre, instead 
of the earth. This great step in theoretical 
astro nomy was made by Copernicus, who first 
demonstrated that all the phenomena were 
explicable in the simplest manner by supposing 
the ran to be placed at the common centre of 
the planetary motions, and ascribing to the 
earth a double motion ; namely, a diurnal 
rotation about its axis, and an annual revo- 
lution about the sun. On this hypothesis, which 
produced no fruit when put forth by Arist- 
archus of Samos [Hkuockwtric System], but 
the truth of which has been established by a 
multitude of different considerations, the sta- 
tions and retrogradations of the planets, and all 
the geocentric appearances which so much per- 
plexed the ancient astronomers, become simple 
consequences of relative motion. In order to 
illustrate this, let ns consider the appearances 
which must result from the combined motions 
of the earth and an inferior planet; i. e. a 
planet nearer to the sun than the earth is. 

Let S be the sun, A B C D 
the orbit of the earth, and 
abed that of Mercury, 
both moving in the same 
direction, or in the order of 
the letters. Suppose A to 
be the position of the earth, 
and a that of Mercury at 
its greatest eastern elon- 
gation: the liue A a is a tangent to the 
orbit at a. As the earth advances from A 
towards B, and the planet from a towards 
the angle of elongation 8 A a will continue to 
diminish, till the earth arrives at a certain 
point B, when the planet is at b in the same 
straight line with the earth and the sun, the 
angles A 9 B and a S b described by the earth 
and the planet being proportional to the re- 
spective mean angular motions. In this situ- 
ation the planet is said to be at its inferior 
conjunction. When the earth bas passed B, 
the planet, which travels in its orbit with 
a more rapid angular motion than the earth, 
will begin to appear on the western side of 
the sun, and the angle of elongation continue 
to increase, till the planet arrives at <?, and 
the earth at C, where the visual line is again 
a tangent to the orbit. The angle of elon- 
gation has now attained a second time its 
maximum value, and from this point will 
continue to decrease, till it vanishes alto- 
gether when the earth arrives at D and the 
planet at d, the three points D S and d being 
in the same straight line. The planet is now 
at its superior conjunction ttnd beyond the sun. 
Soon after this the plauet reappears on tlm 
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eastern side of the ran ; and the angle of elon- 
gation continues to increase till the planet 
comes round to s, and the 'earth arrives at E, 
where the line E s is train a tangent to the 
orbit. The earth, the planet, and the ran have 
now precisely the same relative situations in 
respect of each other as they had when the 
earth was at A and the planet at a, so thaUthe 
series of changes will hers recommence and 
proceed in the same order as before. The 
intervals after which these phenomena occur 
may be easily computed from a knowledge of 
the periods of revolution of the earth and the 
planet, and of the proportion of the radii of 
their respective orbits, which is, moreover, 
known immediately from the observed angle of 
greatest elongation S A a ; for, since 8 a A 
is a right angle, we have 8 A to 8 a as radius 
to the cosine of S A a : that is, the radius of 
the planet’s orbit is equal to the radius of the 
earth’s orbit multiplied by the cosine angle of 
greatest elongation. 

From the preceding figure, it is easy to see 
how the phenomena of the stations and retro- 
gradations must arise. At the point "A, where 
the planet is at its inferior conjunction, the 
earth and planet are both moving in the same 
direction ; but, as the planet is moving fi&ster, 
it will leave the earth behind it; and the 
apparent motion, as sera from the earth, will 
be the same as if the planet stood «*ni t and 
the earth moved in a contrary direction, with 
a velocity equal to the difference of their rela- 
tive motions. The apparent motion of the 
planet is therefore contrary to the apparent 
motion of the sun amongst the stars, and con- 
sequently retrograde. At the superior con- 
junction <2, the planet and earth are moving in 
opposite directions in respect of the line I) d ; 
the relative motion is therefore the same as if 
the planet stood stiU, and the earth was moving 
in its proper direction with a velocity equal to 
their united motions : the apparent motion of 
the planet in this situation is therefore direct. 
At the points of greatest elongation, a and c, 
the planet is moving in the direction of the line 
of vision, A a or C c, and the earth perpen- 
dicular (nearly) to that line; the apparent 
motion or the phuet at those points is therefore 
direct. But since it is direct at a and c, and 
retrograde at b, there must be a point between 
a ana b t and another between b and c, where 
the apparent motion is neither direct nor 
retrograde, i.e. where the planet appears 
stationary. The problem of determining the 
stationary points is one of pure geometry, and 
very easily resolved when the orbits are sup- 
posed to be circular, and the motions uniform ; 
but, in the case of elliptic orbits and unequable 
motion, it is considerably more complicated. 
The stationary points of Mercury are variable 
from 16° to 20° of elongation from the sun; 
those of Venus are about 29°. Mercury con- 
tinues to retrograde about twenty-two days, 
Venus about forty-two. 

The apparent motions of the superior planets, 
or those which are at a greater distance from 
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the sun than the earth is, are explained with 
equal facility. As their orbits embrace that 
of the earth, they are not confined to certain 
limits of elongation from the sun, but appear 
at all distances from it, even in the directly 
opposite quarter of the heavens. When they 
are in conjunction, they are situated beyond 
the sun, in the same plane, vertical with regard 
to the ecliptic, with the sun and earth ; and 
when the earth comes between them and the 
sun, they are said to be in opposition. All the 
superior planets, when in opposition, and for 
some time before and after, appear to have a 
retrograde motion; but the extent of the arc 
of retrogradation, the time during which the 
motion is retrograde, and the velocity, are very 
different in respect of the different planets. 
Mars continues to retrograde about 73 days, 
Jupiter 121, and Saturn 138. 

Phases of the Planets . — It is a necessary 
consequence of the Copernican theory, that the 
planets, supposing them to be, like the earth, 
round, opaque bodies illuminated by the bud, 
must exhibit phases like the moon, according 
to the angles under which the illuminated half 
of their surfaces is seen from the earth. When j 
viewed through the telescope, this is found to 
be the caBe with Mercury and Venus, and to a 
certain extent also with Mars ; and the appear- 
ance of the phase is in every case exactly such 
as is determined & priori, on the supposition 
that the planet is seen by the reflected light of 
the sun. Let S be the sun, E the earth, and 
V Venus, in different positions of* her orbit. 
When the planet » at its superior conjunction 
a, the whole of its illuminated surface is seen 
from the earth, and it consequently exhibits a 
round disc. At the points of greatest elonga- 
tion, b and 6, one half only of the illuminated 


the visible surface will be contained between « 
and n, so that the disc will appear to be gibbous, 
but can never appear as a crescent. 

Distances and Periodic Times of the Planets . — 
Practical astronomy furnishes various methods 
of determining the distances of the planets 
from the sun in terms of the earth’s distance, 
and the times in which they complete their 
revolutions. It has already been stated, that 
the distances of Mercury and Venus may be 
compared with that of the earth by observing 
the angle of greatest elongation. In the case 
of a superior planet, an approximation to the 
relative length , of the radius vector (the line 
which joins the planet with the sun) may be 
obtained by observing the angular velocity of 
its apparent retrogradation about the time when 
it is in opposition. Thus, conceive E e to be a 
small portion of the earth's 
orbit described in a given 
interval of time, a day, for 
example, and Ms to be 
the corresponding portion of the orbit of Mars 
described in the same interval, the planet 
being near the opposition. Join em, and draw 
en parallel to SM. As seen from e, Mars 
will appear to have retrograded from n tom; 
therefore the angle nem is given by observation, 
and consequently its complement me E becomes 
known (for the arc E e, being very small, may 
be regarded as a straight line). Now, in tho 
triangle eSE, right-angled at E, the angle at 
S is given, being the angle described by the 
radius vector of the earth in the given interval ; 
consequently the angle S e E becomes known, 
and hence also Sen?. Supposing, therefore, 
the periodic time of Mars to be known, the arc 
M m, or the angle MSs, will be given; and 
therefore m S e, which is its difference from 


hemisphere is visible, and it therefore appears 
half-mooned at these points. At c, the inferior | 
_ conjunction, the dark 

✓tSL side is turned di - 1 

/ - rectly to the earth, 

J .!(». v |l it is conse- 
nt y quently invisible. 

X. Between a and 6, 

“ the planet will there- 
fore appear gibbous (i.e. more than the half 

full) ; and between b and c it will appear in 

the form of a crescent, like the moon in its 
first or last quarter. The phases of Mercury 
are precisely similar. With respect to the 
superior planets, the absence of phases is a 
necessary consequence of their great distances 
• from the sun in comparison of 
the earth’s distance. Let S be 
f the sun, E the eurth, and M Mars. 

V. 7/ It is evident that, as the earth goes 
^ / round in its orbit, the smallest por- 

/ tion of the enlightened hemisphere, 
j man, will be visible when the 
earth is at E, or in such a position 
( that the angle 8 E M is a right 
TT angle. Suppose a lino, therefore, to 
be drawn from the centre of the planet perjieii- 
dicular toE M, and intersecting the surface in x, 
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E S e, becomes known. In the triangle S e m t 
we have therefore given the two angles S em 
and e S m, and consequently also the third 
anglo em 8, whence the triangle is given in 
species, and the ratio of S e to S m is determined. 
But S m is the distance of Mars from the sun, 
which, therefore, is determined in terms of the 
radius vector of the earth. 

The method of finding the planet's distance, 
which has just been described, requires that 
the periodic time be previously known. There 
are various methods of determining the periodic 
time, independently of a knowledge of the 
distance of the planet from the earth. One of 
the most convenient consists in depending on a 
minute motion of the node, and which in a 
general view of the subject may be disregarded. 

Another and more convenient method of 
finding tho period of a superior planet consists 
in determining, from the observations of a few 
consecutive days, the exact time at which it is 
in opposition to the sun. At this instant the 
longitude of the planet is 180°, and on the day 
of the opposition it passes the meridian twelve 
hours after tho sun. The interval between two 
successive returns to tho opposition is tho 
synodic period of the planet*; this differs very 
considerably from the sidereal period, but the 
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latter is easily deduced from it Let E and J 
J be the positions of the earth 

. and Jupiter, when Jupiter is in 
f f -wV opposition. The next opposition 
[ ( 1 take place after the earth 

\ V J J has made a complete revolution, 
\ N / y together with a certain arc E e, 

which we shall call x, corre- 
sponding to Jupiter's angular motion in the 
interval. Now the number of days between 
the two oppositions, or the synodic period, is 
known : call this 365 + 1 ; then the time in 
which the arc E e or x has been described 
becomes t days. We have therefore 

366 : * :: 360° : x; 

whence x, or the angle J S j, is known. But, if 
p denote the sidereal period, we shall have 

x : 360° ::t :p, and therefore £■* — — . On 

account of the orbits not being exactly circular, 
these intervals are not quite equal; but by 
taking the average of a considerable number of 
observed oppositions, the inequalities disappear, 
and the mean synodic periods (and conse- 
quently the sidereal periods) are obtained with 
the utmost accuracy. 

Relations between the Periods and Distances . — 
On comparing the columns giving the periods 
and distances of the planets in the following 
table, the idea of a certain relation between the 
periods and distances cannot fail to suggest 
itself, as they both increase in a tolerably 
regular progression (the small planets between 
Mars and Jupiter being left out of the question), 
though the periods increase in a much more 
rapid proportion than the distances. J upiter, 
for example, is five times more distant from 
the sun than the earth is, but his period is 
nearly twelve times that of the earth. Kepler, 
the great founder of physical astronomy, 
undertook to investigate the analogy; and, 
after a most laborious comparison of the 
numbers (and their various powers) repre- 
senting the periodic times and the mean 
distances of the six planets known in hiB 
age, discovered tins most remarkable law: 

4 That the squares of the periodic times of any 
two planets are to each other in the same 
proportion as the cubes of their mean dis- 
tances from the sun.’ [Kepler’s Laws.] 
Taking, for example, the earth and Mars, 
whose periods are respectively 366 266 and 
666-079 days, and distances in the proportion 
of 1 and 1*6237, it will be found that 
(365*268)* : (686-970)* :: 1 : (1*6237)*, Tery 
nearly. Nor is this merely an empirical 
relation, deduced from observed facts, but not 
referable to any known cause: on the con- 
trary, it is a necessary result of the law of 
gravitation, and pregnant with important 
consequences. From its being observed in 
the planetary system, it follows that all the 
planets are bodies of the same kind as the 
earth, apd that they are all acted upon in 
♦bo same . manner by the solar attraction 
(modified only by the distance), uhich alone 
022 


determines their periods, and retains them in 
their orbits. 

Real Dimensions of the Planetary Orbits.— 
Hitherto we have Bpoken only of the relative 
distances of the planets from the sun ; but it is 
interesting to determine what these distances 
actually are in terms of Borne measure with 
which we are familiarly acquainted. In corf- 
sequence of Kepler’s law of the relation be- 
tween the periods and distances, if the real 
dimensions of any one orbit be ascertained, 
those of all the other orbits will be found 
immediately when the periodic times* of the 
planets are respectively known. In fact, 
the dimensions of the orbits having been 
already stated in terms of that of the earth, it 
is only necessary to find the earth’s distance 
from the sun, in order to find the respective 
distances of all of them. Now, to find the 
earth’s distance from the sun iB the same thing* 
as to find the sun’s horizontal parallax, that 
is the angle which the radius of the earth 
would subtend if seen from the sun ; for the 
determination of that angle gives the relation 
between the earth’s distance and its semi- 
diameter, which is known from the actual 
measurement of degrees of the terrestrial 
meridian. Of the various methods which 
astronomers possess of determining the sun’s 
horizontal parallax, the most accurate is that 
which depends on observations of the transits 
of Venus over the sun’s disc ; a phenomenon, 
however, of very rare occurrence, so that the 
method can very seldom be practised. 

When Venus is at her inferior conjunction, 
and at the same time very near one of her 
nodes, the planet will be projected on the 
disc of the sun ; and through the effect of her 
proper motion, combined with that of the earth, 
will be seen as a black spot to pass over, or 
transit , the solar disc, describing a chord which 
will be referred to different positions on the 
disc by observers stationed at different points 
on the earth’s surface. Let E be the earth, V 
Venus, S the 



while she is transiting the sun's disc. Suppose 
A and B to be the two opposite extremities of 
the earth's diameter, which is perpendicular to 
the ecliptic: a spectator at A would see the 
centre of Venus projected on the sun's disc at 
a, and describing in her successive positions 
the chord a' a ef ; while a spectator placed at 
B would, at the same instant, see her projected 
on the disc at 6, and describing tne chord 
If b If*, Now it is evident that if there be any 
means of measuring the distance between the 
two chords of of' and bf If, or the line a h , that 
distance will give the sun's horizontal parallax; 
for the two triangles A V B and a V b being 
similar, a b is to A B as a V to A V, or as the 
distance of Venus from the sun is to the dis- 
tance of Venus from the earth. But tl a 
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relative distance* of tfta earth and Venn* 
from the atm age known; therefore the ratio 
of a V to A V is known, and consequently that 
of a ft to AB. Than ratio is that of §8 to 27, 
or 34 to I (very nearly ); therefore the distance 
a As* seen, from the earth is 2§ times greater 
than AB as seen from the sun, or, which is 
the same thing, equal to 5 times the sun’s 
horizontal parallax*. The whole difficulty of 
the problem, therefore, consists in determining 
the distance of the two chords af a * and ft' fr t 
or their relative positions on the suit's disc, 
from which their distance can he deduced 1 . 
One of the4w8t ways of accomplishing this is J 
to note, with great accuracy, the instants at ! 
which Venus enters and emerges from the j 
solar disc, so- as to obtain the exact thus | 
' occupied in the transit ; for the relatire 
motion of Venus being accurately known, 
the time occupied in the transit gives the 
length of the chord described ; and the sun[s 
apparent diameter being also known, the arcs I 
cut off by o' 0 " and If o are thus found, and j 
the difference between the versed sines of 
those arcs is evidently the distance between 
the chords, or the line aft. The problem, 
however, is rendered much more complicated 
by the earth’s rotation, and other circum- 
stances here neglected, of which it is un- 
necessary to take account in a general 
explanation. 

The transit of Venus which took place in 
1789, was the occasion of the first of the cele- 
brated voyages of Captain Cook to Otabeite. 
It was observed at Otaheite, at Wardhus in 
Norway, at Cqjaneburg, and Kola in Lapland ; 
at Petersburg, Paris, California, Hudson’s 
Bay, &c. The general result of all the obser- 
vations, as discussed by Encke, gave the sun’s 
horizontal parallax equal to 8-5776". Hence, 
the sun’s distance is given in terms of the 
earth’s radius by the proportion 

sin 8-5776" : radius :: radius of earth : sun’s distance ; 

whence, on reducing the radius of a circle to 
seconds, we have the sun’s distance 

360 x 60 x 60 


in pro- 


tibe distance* of t&a 
portum. pfeaLj 

Thiaap pffi c a t nan ef the transits of the inferior 


8-5776 x 2 x 3 14159 


» 24,047 terrestrial radii. Assuming the earth’s 
semidiametcr [Earth] to be 4,000 miles in 
round numbers, the sun’s distance from the 
earth will therefore be 

24,017 x 4,000 = 96,188,000, 

or about ninety-six millions of English miles. 
Now-a-daya, however, we are no longer so 
entirely dependent upon a transit of Venus as 
we were, and it is certain that the sun’s dis- 
tance, as stated above, requires to be notably 
diminished. Several independent investiga- 
tions go to show that a correction should be 
applied to the son’s parallax as determined by 
Bessel, equivalent to the breadth of a human 
hair viewed at the distance of 125 feet : a small 
alteration truly, but one which reduces the sun’s 
distance some three millions of miles, and of 
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le earth was first 
by James Gregory, m his Optica 
ter published is 16S3, Those of Venus 
recur aft ext intervals of 113 yean; but as 
Vernas returns to her compaction at nearly the 
same point of her ociat m about eight yean, 
and the difference of her latitude at two suc- 

wh&h is less than the sun’s diameter, it will 
generally happen that two transits take place 
within eight years ; the first before the planet 
has passed the node, and the second after the 
passage of the node. But three transits cannot 
take place within 16 years; hence, after two 
tusasita have occurred within 8 years, another 
cannot be expected before 105, that is, 113 — 8 
years, and may not happen until after 121 
years. The two last transits took place in 
1761 and 1769 ; the next two will take place 
in 1874 and 1882 ; after which there will not 
be another till 2004. By reason of the small 
distance of Mercury from the sun, the differ- 
ence between his horizontal parallax and that 
of the sun cannot be so accurately ascertained : 
and hence the transits of that planet, though 
of more frequent occurrence than those of 
Venus, cannot be employed with such certainty 
in determining the sun’s parallax. 

Having found the mean distance of the earth 
from the sun in terms of a known unit, the 
mean distances of all tho other planets from 
the sun, the ratios of which to that of the 
earth were given above, may be expressed in 
the same terms. They can be found from the 
accompanying table by multiplying by either 
unit of distance. 

Inclination and Nodes of the Planetary Orbits. 
— The planes of the planetary orbits are in- 
clined to each other under different angles, 
and, in determining the circumstances of a 
planet’s motion, one of the first steps to be 
taken is to fix the situation in space of the 
plane in which it moves. For this purpose, it 
is necessary to refer it to some other plane 
whose situation is assumed to be known. The 
plane of the ecliptic is that to which we na- 
turally refer the bodies of the solar system, 
and the line of the equinoxes is taken as the 
origin of angular reckoning in that plane. 
Hence, to determine the position in space of 
the plane of a planet’s orbit, we must determine 
its inclination to the ecliptic, and the position 
of the line in which it intersects the ecliptic 
with respect to the line of the equinoxes. Let 
S be the sun, P N B the orbit 
of a planet, and pN Q the 
projection of that orbit on the 
plane of the ecliptic, intersect- 



iBf the line of the equinoxes . 

S Q in Q ; then Q is the point 
from which the longitudes are reckoned, N is 
tho node. SN the line of the nodes, or line in 
which t lie plane of the orbit intersects the 
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ecliptic, the angle QSN the longitude of the 
node as seen from the sun, and P N p the in- 
clination of the orbit. If B be supposed to be 
on the south side of the ecliptic, and P on the 
north side, and the planet's motion to be in 
the direction B P, then N is the ascending 
node. The place of the node is determined by 
observing the planet when its latitude is very 
nearly equal to nothing; and the equinoctial 
point Q being known, the geocentric longitude 
of the node (the angle formed by drawing 
straight lines from Q and N to the earth) is 
determined by observation ; whence there are 
sufficient data for computing, by a trigonome- 
trical process, the heliocentric longitude Q 8 N, 
and also the inclination PNp. The places of 
the nodes are not absolutely fixed, in conse- 
quence of the mutual attractions of the planets 
to each other, they have a slow retrograde 
'motion in respect of the fixed stars. The in- 
clinations are also subject to a slight variation, 
but so small as to amount at most to a few 
seconds in a century. Hence, in menthniqg 
the longitudes of the nodes, and the mdiimtinns 
of the orbits, it is necessary to state the epoch 
to which the Tillies refer. In the table on the 
opposite page the values correspond to Jan. 1, 
1800. We find that while the major planets 
revolve in planes not widely differing from 
that of the earth, some of the orbits of the 
minor planets are largely inclined, and on this 
account, as well as in their great eccentricity, 
resemble comets. 

The ancients gave the name of zodiac to 
that none of the heavens within which the 
planets were observed to move, and which, 
consequently, had a breadth of 14°, or twice 
the inclination of the orbit of Mercury. As 
the inclinations of many of the minor planets 
are greater than that of Mercury , they traverse 
the heavens lying outside the zodiac, and hence 
have been named extra-zodiacal planets. 

Figures of the Planetary Orbits . — When the 
inclination of a planet's orbit and the situation 
of the line of the nodes have been determined, 
the radius vector of the planet, at any instant, 
may be computed in terms of the sun’s distance 
from the earth, from the planet's latitude and 
longitude found by a single observation. By 
computing, therefore, the values of its radius vec- 
tor at a great many different points of the orbit, 
and laying down each on paper at the proper 
angle of elongation round uie sun, the form of 
the orbit which the planet describes will be as- 
certained. A few observations of this sort will 
■how that the radius vector varies in length, 
and, consequently, that the orbit is eccentric. 
This feet was known from the time of Hippar- 
chus ; but the true form of the planetary orbits 
was not discovered till Kepler founa, by a 
laborious computation of the distances of Mars 
at its oppositions, from the observations of 
Tycho Brahe, that the orbit of that planet is 
an ellipse. He subsequently found the same 
thing to be true of the orbit of the earth, and 
of tlie other planets then known ; and hence 
established the first of those important laws 
024 



respecting the planetary motions Which still go 

S his name, viz. that the orbits of all the 
inets are ellipses, of which the sun occupies 
one of the foci. [Keflbb'b Laws.] 

The same observations which show the orbit 
to be an ellipse will also serve for the deter- 
mination of its eccentricity, which is half the 
difference between its greatest and least dis- . 
tances. Thq only element which then requires 
to be known, in order to fix the path described 
by the planet in space, is the position of the 
orbit on its plane, or the situation of its .trans- 
verse axis with respect to the line of the equi- 
noxes. Let APB be the projection of an 
orbit on the plane of the 
ecliptic, AB its transverse iv 
axis, and 8 Q the line of the 
equinoxes, S being the focus 
occupied by the sun. The 

S int A is the perihelion of 
e orbit, and B the aphelion ; 
the line A B is the line of the apsides ; and the 
position of A B with respect to 8 Q will be 
known by means of one of the angles Q, 8 A or 
Q 8 B, which are respectively the longitude* of 
these points. In modern tables, the angle 
Q 8 A, or longitude of the perihelion , is that 
whose value is given. The eccentricities of a 11 
the planets are subject to a very small secular 
variation ; the line of the apsidea is also in a 
state of continual but slow revolution, so that 
the perihelia are gradually shifting their places 
on the planes of the orbits. In the case of all 
the planets excepting Venus, the motion of the 
line of the apsides is direct ; that is to say, it 
is in the same direction as the motion of tho 
planet in its orbit. The perihelion of Venus, 
referred to the fixed stars, moves in a contrary 
direction. The accompanying table shows the 
eccentricities and longitudes of the perihelia 
of the different planets. 

Motion of the Planets in their Orbits. — When 
the six elements, the numerical values of 
r hich arc given in the annexed table,' viz. the 
mean distance and periodic time ; the indina-' 
tion of the orbit ; the longitude of the node ; 
the eccentricity, and longitude of the perihe- 
lion ; have been determined for each planet, 
it will be possible to compute the position of 
a planet in its orbit, provided we know the law 
according to which the planet moves at every 
point of the orbit, and also the instant of 
time at which it occupies any given point. 
The motion in the orbit is given by the 
second of Kepler's laws; viz. 4 The areas 
described by the radius vector are propor- 
tional to the times employed in describing 
them/ Thus, if the planet has moved from A 
to P (see the preceding figure), or the radius 
vector 8 P has described the area A 8 P in the 
time t , and the area A S p in the time V\ then 
t : t : : sector PSA: sector p S A. The pro- 
blem which proposes to find the point P, or the 
angle ASP (which is called the true anomaly), 
from the condition that the area ASP shall 
be to the whole ellipse as the given time in 
which A P is described is to the time of a 
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whole revolution, is important in practical 
astronomy, and known by the name of Eseplsk's 
Problem. 

Magnitudes and notations Planets , — 

When the planets are SKammeaffavough power- 
ful telescopes, they are seen to be round bodies, 
having measurable, and even considerable, 
apparent diameters. The distance of a planet 
being known, if the visual angle subtended by 
its diameter be measured by the micrometer, 
the real magnitude of its diameter will be dis- 
covered. In this manner it is found that all the 
planets are incomparably smaller than the sun, 
though some of them are vastly largerthan the 
earth. The diameter of Jupiter, for instance, 
is eleven times greater than that of the earth. 
That of Saturn is little less considerable. 
The surfaces of the larger planets are seen 
to be diversified by dark patches or spots, 
from the attentive observation of which it is 
found that they resemble the earth in having a 
rotation about their own axes. Mars revolves 
about its axis in nearly the same time as the 
earth: Jupiter and Saturn in leas than half 
that time. Of the rotation of Mercury, 
Venus, Uranus, and Neptune, nothing is yet 
certainly known ; that of the second named 
baa often been given, but modern observations 
have not confirmed it; Mercury is too brilliant, 
and Uranus and Neptune too far away, to 
enable the movement of their surface-markings 
to be observed The small planets between 
Mars and Jupiter are bo small and indis- 
tinctly seen, mat their diameters cannot be 
accurately measured, and their periods of 
rotation are unknown. Pallas, considered to 
be the hugest of them, was supposed by Sir 
William Herschel to have a diameter of only 
eighty English miles. 

Telescopic observation of the planets within 
our teach has not only informed us of their 
real diameters and the elements of their 
rotation, but has revealed to ub much of their 
physical constitution. Thus, as is more fully 
described in the detailed accounts of the va- 
rious bodies, we know that Mars is an earth in 
miniature, with lands and seas, clouds and winter 
snows, like our own ; that Jupiter and Saturn 
are also enveloped in atmospheres in which cur- 
rents are continually at work; and that Venus 
also may much resemble our own, planet Thus 
we have in them at all events some terrestrial 


the quantity of original heat retained. at any 
given epoch, than has hitherto been done. 
In the same manner geological investiga- 
tions will prove a valuable aid to planetary 
astronomy. 

The force which retains the planets in their 
orbits is the attraction of the sun : and, if they 
were acted upon by no other force, the laws of 
Kepler would be accurately observed, and the , 
elements of their orbits would remain invari- 
able. But each planet exercises an attracting 
force on every other, in consequence of which 
their motions, though principally obedient to 
the predominating influence of the sun, are 
affected by a number of forces of which the 
intensities and directions are perpetually 
changing. Hence all the elements of the 
orbits, their magnitudes and forma, their incli- 
nations to the ecliptic, and their positions in 
their planes, are in a state of constant oscil- 
lation ; fluctuating, however, between certain 
mean values from which they never greatly 
depart. [Gravitation; Perturbation J 

Hypothesis of Laplace, respecting the Forma- 
tion of the Planetary System . — The motion of 
the planets in elliptic orbits, and the relation 
between their periods and distances, are neces- 
sary consequences of the law of gravitation 
which prevails throughout the universe; but 
the solar system presents several remarkable 
phenomena of which gravitation fails to give 
any account, which cannot be supposed to be 
the effect of accident, and which lead almost 
irresistibly to the conclusion that all the bodies 
which belong to it have had a common origin, 
and been formed under the agency of the same 
mechanical laws. All the planets as well as 
satellites, with one or two exceptions, move in 
the same direction, from west to east. The 
orbits of all the large planets are situated very 
nearly in the plane of the ecliptic ; and, so far 
as has been discovered, they all revolve about 
their uxes in the same direction, also from west 
to east. To account for these phenomena, 
Laplace has hazardfd the speculation that all 
the planets and satellites have had their origin 
in the solar atmosphere, which he supposes to 
have extended beyond the orbits of the most 
distant planets, and to have undeigone a pro- 
gressive contraction by the radiation of neat 
into the stellar spaces. Now— as the solar 
atmosphere partakes of the sun’s rotation about 


life conditions, though others depending upon his axis, ana in fact may be regarded as part 
mass, as shown in the- accompanying table, of his mass — in proportion as its limits are con- 
are widely different. Nor are we now wholly traded by cooling, the rotatory motion must 
dependent upon the existence of phases for our increase, according to a well-known principle 
knowledge that the planets, like the moon, of mechanics; and the centrifugal force thus 
receive their light from the sun, for spectrum becoming greater, the point or limit at which it 
analysis has demonstrated' that all the lines in is balanced ‘by gravity approaches nearer the 
the solar spectrum are present in the planetary \ centre. Supposing, therefore, the atmosphere 
spectra pine other absorption lines, telling us | to have extended to this limit at any epoch, it 
of absorption produced by the planets’ atrno must, in cooling, have abandoned the molecules 
spheres. (Mars.] The speculations on the situated there and at the different limits suc- 
sun’s constitution now going am will doubtless ccssively produced by the increased velocity of 
throw much light upon planetary physics, and the sun’s rotation. This effect, however, would 
possibly connect the appearances and life con- only take place at the equator; for on the 
d itio ns of a planet muen more intimately with parallels of latitude the centrifugal would not 
926 
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equal the attractive force. Thus, zones of* I Planetary Astronomy. That branch of 
vapours would continue to be abandoned at the astronomy which treats of Planets [which 
equator; and if the condensation of the mole- seel. 


cnles of these zones continued without any 
disunion taking place, the matter would, in the 
long run, form a solid or liquid ring, circulating 
about the sun in the plane of his equator. But 
the uniformity which would be necessary for 
the production of this effect, both in all the 
parts of the zone and in the cooling, must 
render such a phenomenon extremely rare. In 
fact, the ring of Saturn is the only instance of 
it in the planetary system. In almost every case 
each zone of vapours must have been broken 
up into numerous masses, which, moving with 
nearly the same velocities, would continue to 
circulate about the sun, nearly at the same 
distances. These separate masses would assume 
the spheroidal form, with a motion of rotation 
in the same direction as their revolving motion : 
in short, they would become so many planets in 
the state of vapour. But if any pne of them 
was considerably larger than the rest, it would 
finally by its attraction unite all the others 
about its centre ; and thus the zone originally 
abandoned would be transformed into a single 
spheroidal mass of vapours, circulating about 
the sun. This latter case must have been the 
most common. An instance, however, of per- 
manent separation occurs in the group of small 
planets between Mars and Jupiter. 

Conceiving the planet to have been detached 
from the solar atmosphere in the manner now 
described, the further cooling would occasion a 
nucleus to be formed at its centre which would 
progressively increase by the condensation of 
the vapours surrounding it. The condition of 
the planet would now perfectly resemble that 
ok the sun, and consequently similar re- 
sults would follow from the continuance of 
the condensation. Hence the formation of 
the satellites from the atmospheres of the 
planets, as the planets are formed from that 
of the sun. 

This hypothesis of Laplace does not explain 
the origin of the comets, which we now Imow 
are small aggregations of matter excessively 
diffused, with an incandescent gaseous nucleus 
Whatever may be the ultimate fate of th< 
hypothesis (and each successive discovery 
renders it more probable), it must be allowed 
the merit of assigning a mechanical cause foi 
some of the most remarkable phenomena o 
the universe, without invoking the aid of any 
other force than that of gravity — a property 
which belongs to matter in every form. Th< 
accompanying table, contributed by Mr. 
Lockyer to The Heavens , from which it i 
borrowed, gives the various planetary element 
as they have been most recently determined. 
l ? or further information the articles on the 
various planets should be referred to. [Astro- 
nomy ; Satellite; Star: Sun.] 

Planets, Minor. [Astronomy.] 

Planetarium. A machine for exhibiting 
the relative motions of the planets, and their 
positions in respect of tin* sun. [Orrery.] 


Planetary Vebnlae. [Nebula.] 
Planing Machine. A tool employed for 
the purpose of giving a perfectly plane face to 
iron, stone, or wood. Such engines consist, 
for the most part, of cutters moving horizon- 
tally, or with a rotary motion, fixed in a frame 
carried over the substance to be operated upon. 

A good description of the best varieties of 
planing engines is a desideratum in scientific 
literature ; but u notice of some varieties of them 
is given in the English Encyclopedia, division 
Arts and Sciences, * vol. vi. 

Planlpennates (Lat. planus, flat; penna, 
a feather ). The name of a tribe of Neuro- 
pterous insects, comprehending those which have 
flat wings, of which the inferior pair almost 
equal the superior ones, and are simply folded 
underneath at their anterior margin. The 
antennae are multiarticulate, much longer than 
the head, without being subulate or styliform. 
The maxillary palps are usually filiform or 
somewhat thicker at the extremity, shorter 
than the head, and composed of from four to 
five joints. The ant-lions ( Myrmeleon ) and 
termites are examples of this tribe. 

Planisphere. A projection of the sphere 
and its various circles on a plane. [Projec- 
tion.] 

Plank (Ger. planke, Fr. planche, Gr. wAd£). 
In Architecture, a board more than nine inches 
in width. 

Planking or Skin of a Skip. The co- 
vering of thick plank bolted longitudinally on 
the ribs and floor-timbers. A similar planking 
is fastened within. Each line of planking is 
denominated a strake ; and different parts of 
the bottom and sides bear different names, as 
black-strakts , wales, thickstuff, bottom-plank, 
&c. 

Pl&no-cono&ve . In Optics, a lens which 
is plane on one side and concave on the other. 
Plano-convex is a lens plane on one side and 
convex on the other. [Lens.] 

Planorbfts (Lat. planus, and orbis, an &&)* 
A genus of marsh snails, so called' from the 
form of the shell, which is that of a flattened 
orb, arising from the volutions being coiled on 
the same plane. Many species of this genus 
are common in Britain. 

Plant (Lat. planta). In Natural History, 
one of the objects of which the vegetable 
kingdom is composed. [Botany.] 

Plantagenet. The surname of the kings 
of England from Henry II. to* Richard III- 
inclusive. The name is derived from their 
device of a sprig of broom, or plants de 
genet , the story of its origin being that the 
earl of Anjou, the first of the race,* made a 
pilgrimage to Rome, where he was scourged 
with broom -twigs, and assumed the name of 
Plantagenista (literally, a broom-twig), which 
his descendants retained. 

Planta go (La!.). A genus of dwarf herba- 
ceous plants representing the order Planta- 
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ffinaeuB, several species of which are native 
weeds; the fruit spikes of one of these, P. 
t nqjor, are much sought after by bird fenders 
as food for small cage-birds. 

flsntsts {Lat plantago, plantaginis). 
This name, which is tne common designation 
of the spades of Plantago, is also applied to 
the Musaparadisiaca and sapientum, important 
tropical fruits, also called Bananas, which are 
litua different from each other, and have been 
cultivated from the most remote times in warm 
climates (e. g. subtropical Asia, America, Africa, 
and the islands of the Atlantic and Pacific 
Oceans), for the sake of their fruits, which they 
produce in enormous quantities, with very little 
attention. There are several varieties, all more 
or less mawkish and visdd in the ripe state, for 
the starch that abounds in the unripe fruit 
becomes converted, as it ripens, into mucilage 
and sugar. They cure, however, highly nutritious, 
and serve as the staple food of a large number of 
the human race. Though less nutritious than 
wheat or potatoes, yet the space occupied by their 
culture, and the care required, are so very much 
less, that Humboldt has calculated the produce 
of these plants compared to that of wheat as 
133 to 1, and to that of potatoes as 44 to 1. 

The specific name, paradisiaoa, was given 
under the supposition that the fruits of 
.the Plantain were the Forbidden Fruit of 
the book of Genesis (ii. 17). When Plantain 
stems are cut down or decay after the formation 
of the fruit, new suckers are sent up from below, 
which in the course of a few months produce 
fruit in their turn. Each bunch of fruit weighs 
from sixty to eighty pounds, and upwards. The 
abundance and nutritive properties of the fruit 
are not the only qualities which give these plants 
their value. Their leaves serve as thatch for 
houses, and for other domestic purposes ; and 
some parts are need medicinally in cases of 
dropsy, and as an external application to burns 
and ulcers. 

Plantain meal is obtained by powdering the 
dried fruit; it is very nutritious, as it contains 
not only starch, but protein or flesh-forming 
material. The fruits of the Plantain are stated 
by chemists to be most nearly allied in com- 
position and nutritive value to the potato, and 
the Plantain meal to rice. The natives of 
many parts of India live almost entirely on 
Plantains or Bananas, and the stems, laden 
with fruit, are exhibited at wedding festivities, 
as symbols of plenty. The expressed juice is 
in some countries made into a fermented 
liquor, and the young shoots are eaten as a 
vegetable. [Musaou.] 

flaatation. A piece of ground planted with 
trees, for the purpose of producing timber or 
coppice wood. * in new countries not gene- 
rally cultivated, and more especially in warm 
climates,* the term plantation is applied to 
land employed in the culture of the more im- 
portant crops ; such as the sugar-cane,* coffee, 
pepper, cotton, Ac. In Britain it is exclu- 
sively applied to lands planted with trees or 
shrubs. 
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Plantigrades (Lat. plants, the sole of the 
foot ; gradior, 1 march). The name .of a tribe 
of Carnivorous Mammals, comprehending those 
which apply the whole or a great part of the 
sole to the ground in progressive motion. 

Planting. The art of forming plantations 
of trees ; also the art of inserting plants in the 
soil by the spade, dibble, trowel, or by other 
means in use in agriculture and gardening.* 
[Arboriculture. ] 

Plashing (Fr. plisser, to plait). A mode 
of repairing or modifying a hedge by bending 
down a portion of the shoots, cutting them half 
through near the ground, to render them more 
pliable, and twisting them among the upright 
stems, so as to render the whole effective as a 
fence, and at the same time preserve all the 
branches alive. For this purpose the branches 
to be plashed, or bent down, must not be cut 
more than hulf through, in order that a sufficient 
portion of sap may rise up from the root to keep 
alive the upper part of the branches. Where 
hedges are properly formed and kept, they can 
very seldom require to be plashed; but this 
mode of treating a hedge is most valuable in the 
case of hedges abounding with hedgerow trees, 
when from neglect, or from any other cause, 
the hedge has become of irregular growth. 

Plasma (Gr.). The fluid of the blood in 
which are suspended the red particles, to 
which its colour is due ; it consists of Berum, 
holding fibrin in solution. It is sometimes 
called liquor sanguinis. 

Plasma (Gr. an image). In Mineralogy, a 
Blightly translucent kind of Chalcedony, used 
by the ancients as a gem for engraving 
upon. It is of a gross-green or leek-green 
colour, sprinkled with yellow and whitish 
specks, and possesses a glistening or waxy 
lustre. It is found among the ruins of Rome, 
and is also procured in India and China, 
on Olympus, at Schwarzwald near Baden, and 
Hauskopf near Oppenau. 

Plaster. In Pharmacy, a compound, gene- 
rally of oxide of lead and olive oil, for exter- 
nal application. 

Plaster of Paris. Gypsum, or sulphate 
of lime, commonly termed Plaster Stone, 
and found abundantly near Paris, and in this 
country at Chellarton in Derbyshire, and 
Newark in Nottinghamshire. 

Plasters (Gr. f/nrAeurr por, Ger. pilaster, Fr. 
plAtre). Cements manufactured of gypsum or 
sulphate of lime. When heated to about 300°, 
they lose about twenty per cent of water and 
fall into a white powder [Plaster of Paris], 
which made into a thin paste with water soon 
solidifies, and is largely used for taking casts 
from busts, figures, and other ornaments ; it is 
also the basis of stucco and scagliola or arti- 
ficial marble. Combined with alum during 
the process of calcination, Keene's cement is 
obtained. This material dries more slowly than 
common plaster, but is much harder, of a less 
opaque white, and is more durable. Reburnt 
with borax and other substances, still harder 
and finer cements aro made. 
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3 (Gr. rXeurrudi, sc. from 

v\Aofrm, 1 form). In Sculpture, that which 
can be modelled, at day, &c. 

Vlas tie Olay. A day capable of being 
used in the manufacture of bncks or pottery 
of a coarse kind. Plastic clay is also the 
name technically given by geologists to the 
middle group of the lowest division of the 
tertiary rocks in England, well developed near 
London, and immediately underlying the beds 
called London clay. There are corresponding 
beds in Paris known by the same name ( Argils 
plastique). 

In the neighbourhood of London, at Wool- 
wich, the beds called Woolwich beds include 
the plastic clay, and some mottled clays, sands, 
and pebbles. Generally the London clay has 
entirely masked the true condition of the rock, 
but it here escapes from its trammels, and 
approaches the surface in a distinct and 
cnaracteristic form. 

Plastron. The plate forming the under 
6ide of the shell of Chelonian reptiles is so 
called. 

Platanlst (Lat. platanista). A name ap- 
plied by Pliny to a fish in the river Ganges, 
having a snout and a tail like a dolphin, but 
much larger. In modern Zoology, it is the 
generic appellation of the Gangetic dolphin 
(. Platanista gangetica). 

Platanus (Lat. ; Gt. w\dravos). The only 
genus of the order Platanacece , a group now 
referred, on account of its simple carpel, 
rather to the Urtical than to the Amental 
alliance, in which it formerly stood. The spe 
cies of Platanus , known as Plane-trees, are 
lofty trees with massive trunks, from which 
the bark annually scales off, leaving a smooth 
surface. 

The Oriental Plane-tree, P. orientals , so 
common in the parks and plantations of this 
country, grows from seventy to ninety feet 
high, and forms, when standing separately, a 
majestic object. The wood is used in the 
Levant and in Asia, in carpentry, joinery, and 
cabinet-making, and is said to make beautiful 
furniture on account of the smoothness of its 
grain, and its susceptibility of receiving a high 
polish. P. acerifolia , the tree commonly grown 
as P. occidentalism is as large and magnificent 
as the Oriental Plane, the trunk having been 
known to attain a diameter of more than thir- 
teen feet. The wood in seasoning becomes of 
a dull red colour, and although used in carpen- 
try, it is not much esteemed. P. racemosa , the 
Californian Plane, has a wood preferable to 
that of P. occidentalism as it is much harder 
and more durable, as well as less liable to 
warp. 

Platband (Fr. plate bandc). Iu Archi- 
tecture, a square moulding projecting less than 
its height or breadth. The fillets between 
the flutes of a column are sometimes called, im- 
properly, by this name, which is also sometimes 
used to denote the lintel of a door. 

Plata (Ger. platte, Gr. wAarfo). In Archi- 
tecture, a piece of timber lving horizontally on 
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a wall for the purpose of receiving the ends of 
girders, joists, rafters, &c. 

Plate. The name usually given to gold • 
and silver wrought into artieles of household 
furniture. For the regulations under which 
the manufacture of plate is carried on, see 
the Com . Diet. 

Plate Glass. [Glass.] 

Plateaux. In Physical Geography. [Table 
Lands.] 

Platen. In Panting. [Pjsess.] 

Platform (Fr. plateforme, Ital. piatta forma). 
In Architecture, a plane surface, lying level, of 
any materials, for the reception of the foun- 
dations of a building, or for the piers of a 
bridge; also a level scaffolding raised above 
the ground for a temporary purpose. 

Platfcbm. In Artillery, the floor on which 
a piece of ordnance is placed. Platforms 
should be level transversely, and have a 
gentle incline from the rear to the front, to 
check recoil, and to facilitate the running up 
of guns. 

Platform Waggon. In Artillery, a car- 
riage on four wheels, fitted for the transport of 
guns, mortars, traversing platforms, or other 
heavy stores. 

Plating. The art of covering copper and 
other metals with silver or gold : it is effected 
in various ways. Sometimes the silver is at- 
tached to and rolled out with the copper by 
pressure ; sometimes the one metal is precipi- 
tated from its solutions upon the other ; and 
manufacturers have lately availed themselves 
of electro-chemical decomposition for the pur- 
pose. [Voltatypk] 

Pla tin iridium. An alloy of platinum 
and iridium found with platinum in small 
silver- white rounded grainB in the Ural, 
Brazil, &c. 

Platinum (Span, platina). A metal of a 
white colour^ exceedingly ductile, malleable, and 
difficult of fusion. It is one of the heaviest sub- 
stances known, its specific gravity being 21*5. 
It undergoes no change from air or moisture, 
and is not attacked by any of the pure acids ; 
it is dissolved by chlorine and nitromuriatic 
acid, and is oxidised at high temperatures by 
pure potassa and lithia. It is found chiefly in 
South America and in the Uralian Mountains, 
usually in small grains of a metallic lustre, as- 
sociated or combined with palladium, rhodium, 
iridium, osmium, and ruthenium, and with 
copper, iron, lead, titanium, chromium, gold and 
silver ; it is also commonly mixed with alluvial 
sand. The particles are seldom so huge as a 
small pea, but sometimes lumps have been 
found varying from the size of a hazel nut to 
that of a pigeon’s egg. In 1826, it was first 
discovered in a vein associated with gold by 
Boussingault, in the province of Antioquia, in 
South America . When a perfectly clean surface 
of platinum is presented to a mixture of hydro- 
gen and oxygen gas, it has the extraordinary 
property of causing them to combine so as to 
form water, and often with suth rapidity as to 
render tin- metal red hot : s^o,u/t / us 
3 O 
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it Is usually called, obtained by heating the am- 1 
mcraio-chlorid* of platinum, is most effective^ 
producing this extraordinary result ; and a jet 
of hydrogen directed upon it may be inflamed by 
the metal thus ignited, a property which has 
been applied to the construction of convenient in- 
struments for procuring a light. This is a good 
illustration of what has been termed catalytic 
action. The atomic weight of platinum is about 
98*66. It is precipitated from its nitromnriatic 
solution by sal ammoniac, which throws it down 
in the form of a yellowpowder, composed of bi- 
chloride of platinum ana sal ammoniac. For a 
long time ban of platinum were only obtained 
by a process suggested by Dr. Wollaston, in which 
the spongy platinum was compressed and the 
grains made to adhere by welding at a white 
heat. It has lately been made by intensely 
heating the fasible alloy of lead and platinum 
in a chalk-lime furnace by the oxy -hydrogen or 
oxy-coal-gas flame. The impurities are thus 
driven off, and the fused platinum is then cast 
into ingots* In the International Exhibition of 
1862, a mass of platinum thus prepared was 
exhibited weighing 230 lbs., and valued at 
3,840/. 

There are some peculiarities belonging to 
platinum and its associates, which deserve 
notice, in reference to their atomic weights and 
their specific gravities, and which have led to 
Iheir division into two groups of three each, 
as follows : — 


Platinum . . . . , 

sp.gr. 

2116 

ate.-i. wt. 
98 ; 56 

Iridium . . . . , 

21*16 

98*56 

Osmium • , . , , 

21*40 

99*41 

Palladium . . . . 

. 11*8 

63-24 

Rhodium 

, 120 

6216 

Ruthenium . . . , 

. 11*3 

6211 


It will be observed that the specific gravities 
and atomic weights of the first group are al- 
most identical ; as also are those of the second 
group, the specific gravities and atomic weights 
.of which are almost precisely one-half of those 
of the first group. 

The resistance of platinum to heat and che- 
mical agents renders it a valuable article in 
the laboratory, and utensils of it upon a large 
scale are employed in some manufactures, more 
especially in those of sulphuric acid. 

Vlatonlo Bodies. The five regular geo- 
metrical solids, so called because they were 
treated of or described by Plato. They are 
the tetrahedron, the hexahedron, the octahedron, 
the dodecahedron and the icosahedron. Besides 
these five, there can be no other solids bounded 
by like, equal, and regular plane figures, and 
whose solid angles are all equal. 

tlatOBlfm. The philosophy of Plato. The 
leading characteristic of the mind of Plato is 
its comprehensiveness. This quality discovers 
itself equally in the form in which his philo- 
sophy is communicated, and in that philosophy 
itself. The form is that of the dialogue. The 
Dialogues of Plato are at once vivid representa- 
tions of Athenian life and character, and con- 
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stituent parts of a system of universal philo- 
sophy ; the harmonious productions of a genius 
which combined the dramatic imagination with 
the scientific intellect in a degree which has 
never before nor since been equalled. It is in 
this circumstance that we must seek alike for 
the influence which Plato's writings have ex- 
erted, and for the difficu lty of rightly appre- 
hending their meaning. What has been said 
of history in general may with equal troth ' be 
applied to the Platonic dialogues— that they 
are ‘ philosophy teaching by examples.' In 
place of a formal refutation of sophistry, we 
are introduced to living sophists ; in the room 
of an elaborate system of philosophy, we meet 
the greatest philosophers of his day, reason- 
ing and conversing with disciples eager in the 
pursuit of knowledge— with Athenians full of 
natural prejudices, with men abounding with 
individual peculiarities. In some of these the 
refutation of false philosophy, in others the 
establishment of his own, is the leading otject ; 
while otjiers, again, seem chiefly designed as 
exemplifications of scientific method generally ; 
though there are, perhaps, none which do not 
contribute to the gradual developement of his 
own system. 

But it is not merely in tue form in which 
his doctrines are clothed that we discern the 
comprehensiveness of Plato’s genius. The 
same quality is, as we have said, equally ap- 
parent in the philosophy of which his dialogues 
are the vehicle. By referring to the articles 
Eluatic, Ionic, and Pythagorean Philo- 
sophy, the reader will be able to form some 
conception of the systems which preceded that 
of Plato. In each of these some leading idea 
is taken up, and traced, generally to the exclu- 
sion of all others, through all its possible con- 
sequences. These three schools may, indeed, 
be severally taken as the representatives of the 
three constituent portions of universal philo- 
sophy : the Elaatics of the logical or dialectic ; 
the lonians of the physical ; and the Pytha- 
goreans, though in a less exclusive degree, of 
the ethical element. It was in Plato that these 
different tendencies first converged. TWh, 
viewed by itself, was essentially partial and 
one-sided, and, with whatever of truth it might 
contain, must necessarily, by its very exclu- 
siveness, combine much of error. Of this cir- 
cumstance the sophists had taken advantage, 
and, by setting the doctrines of one system in 
contradiction to those of another, had suc- 
ceeded in introducing a universal scepti- 
cism. Plato was thus led clearly to discern 
the necessity of laying the foundations of 
science deeper than they had been laid by his 
predecessors. The ultimate unity of all know- 
ledge, properly so called, and the mutual de- 
pendence of all its parts on each other, is 
the fundamental hypothesis of his philosophy. 
How this first principle was to be attained, 
whether, indeed, it were attainable or not, 
could only be ascertained by a previous enquiiy 
into the nature, not of being, but of knowledge. 
This is one mark which distinguishes Plato from 
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earlier speculators ; and it is important to bear our separation from the great source of being 
it in mind, if we would form a correct esti- that philosophy takes its rise. The senses 
mate of the services rendered by him to the first suggest to us this want: we strive to 
progress of philosophy. The hint was un- bring their phenomena under general concep- 
questionably given by Socrates, but Plato was tions ; and every attempt to understand the 
the only one among his immediate disciples sensible is a self-recognition of the reason, and 
who appears to have followed if up. He may, a step towards divinity. Theology is therefore 
in truth, be styled the founder of the ancient the ultimate science in which all the other 
psychology ; and the dialogue entitled Thecete- sciences converge : dialectics as the science of 
tus Qmy be considered one of the most im- the true, ethics as the science of the morally 
portant contributions to the most important beautiful, and physics as that which discerns 
branch of that science, the theory of percep- the order and fitness of outward things. Such 
tion and judgment, which antiquity affords, is a very imperfect sketch of the Platonic idea of 
It is in this dialogue that tjie negative side science in its three constituent parts. Although 
of the enquiry into knowledge is contained, the threefold division above given is nowhere 
Knowledge, it is there shown, is not to be con- expressly laid down in the written works of 
founded either with the impressions on the Plato, the fact that it is taken for granted by 
senses, or with the judgments (Sif(as) founded j his immediate successors, Xenocrates and Ari- 
upon them. Sensation, by its very nature, is | stotle, justifies us in supposing that it formed 
relative only ; it is the joint effect of the condi- part of Plato’s oral communications. But, 
tions of our internal constitution and a motion, besides this comprehensive view of universal 
or change, communicated from without. Judg- science, we are indebted to Plato for many 
ment, in so far as it is founded on a prior im- valuable discoveries, and many more most 
pression, can have no validity save in reference pregnant hints, in subordinate .branches of 
to that impression. Pure knowledge, iherefore, enquiry. Among these may be enumerated the 
if it exist at all, must be sought in some other discussion of the theory of pleasure and pain, 
direction. It is here that the celebrated doc- and their relation to desire and emotion, in the 
trine of ideas finds its place. Without enter- Philelms ; of the first principles of the science 
ing into the question more deeply than our of grammar in the Cratylus and Sophist ; of 
limits allow, it is sufficiently clear that no the nature of mathematical science, and its 
other word, such as conception, notion, or the place in general philosophy, Rep. vi. &c. In 
like, is adequate to convey all that Plato meant the Republic , which contains the substance of 
by an idea. [Univeiisajls.] Having failed in his moral doctrines, the intention of Plato 
finding alike knowledge in the senses and per- manifestly was to develope the idea of perfect 
manent being, its object in nature, he was driven, humanity, alike in the individual, and in what 
in order to avoid the sophistic doctrine of the re- he regarded as an enlarged transcript of the 
lative nature of all knowledge, to seek for the individual, the state. [Ethics; Liberty.] The 
true objects of reason in something distinct from most important contribution to the study and 
the material universe. In place of the doc- right understanding of the Platonic philosophy, 
trine of Protagoras, * Man is the measure of with which modern times have furnished us, is 
all things,* he substituted, * God is the measure to be found in the arrangement of his Dialogues t 
of all things;* meaning by this, as he else- and the introduction prefixed to each, by 
where explains himself, that in the divine Schleiermacher, a work which has been trans- 
nature reason and being are jne. From this lated into English. (Ritter, Gesch. der Phi - 
original unity, which is denominated by Plato loSophie, b. viii. ; Trendelenburg's Idea Plat . 
the good, or the supreme good, proceed, on the ex Aristot. illust. ; G. H. Lewes, Bioarapkical 
one hand, human reason ; on the other, those History of Philosophy . The best editions of 
ideas which constitute all iu nature that is Plato's works are those of Bekker and Stall- 
real; i.e. all that the retfson can apprehend, baum, 1858-60. For an account of his life, 
We might hence be led to suppose that the see Ast’s Lcbcn und Schriften Platon .) 
modern term law may be correctly used in In 1860, Dr. Wliewell published The Platonic 
place of the Platonic idea. But, when we Dialogues for English Readers. But the great 
examine the matter more narrowly, we shall work which will now be consulted y English 
find an essential difference between the two scholars is that of Mr. Grote, Plato and the other 
woitls, not merely in the ontological or theo- Companions of Socrates, 1865, in* which the 
logical considerations just referred to, but also several theories respecting the purpose of the 
in the habit, which Plato inherited from his I Flatonic philosophy are examined to the foun- 
master Socrates, of referring the laws of the dation, and the critical questions connected with 
universe to a moral or tcholngical standard, the authenticity of the philosopher's several 
The three great ideas of truth, beauty, and | works fully discussed. The practical conclu- 
ordt-r or fitness, are the ultimate unities to j si on arrived at by Mr, Grote, is that in the 
which lie conceives it to be the business of the writings of Plato no o ie system is to be found 
reason to refer all its conceptions. These , to which he adhered consistently through life ; 
ideas are themselves included in the highest ! the reason assigned by Mr. Grote being that 
unity, or God, from whom it is that they th rive ( Plato deliberately refused to promulgate his 
their reality. But the supreme nature is to us ( system. Mr G. IT. Lewes ( Fortnightly Review , 
incomprehensible ; it is in the consciousness of i 8epr. 1, 1865) maintains that he never framed 
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one, and that the structure of the Dialogues of 
Search and the Dialogues of Exposition is so 
self-contradictory on all ' its that no system 
of philosophy can be detached from 

them. Mr. Grote in the same spirit remarks 
that when Plato propounds positive dogmas, 
‘he does not bring them face to face with ob- 
jection, nor verify their authority by showing 
that they afford satisfactory solution of the dif- 
ficulties exhibited in his pegative procedure. 
The two currents of his speculation, the 
affirmative and the negative, are distinct, and 
independent of each other. Where the affirm- 
ative is especially present (as in Timaus), the 
negative altogether disappears. Timaeus is 
mime to proclaim the most sweeping theories, 
not one of which the real Sokrates would have 
suffered to pass without abundant cross-exami- 
nation ; but the Platonic Sokrates hears them 
with respectful silence, and commends after- 
wards.’ 

Platoon (Fr. peloton, a ball of thread ; 
Piedm. platdn : Wedgwood). In the Military 
art, this word was formerly uBed to signify a 
small square body of musketeers, drawn out 
from the Alain body to strengthen the angle 
of a larger square, or to do duty in ambus- 
cades or defiles, &c., when there was not room 
for whole regiments or battalions to act. 

The word is now never used, except to denote 
a number of recruits assembled for instruction ; 
and in the expression platoon exercise , which 
means the exercise for loading and firing, 
m distinguished from^ the manual exercise, or 
drill for carrying the rifle or carbine in various 
positions. 

Plattnerlte. A binoxide of lead from 
Leadhilla in Lanarkshire, where it occurs in 
iron-black hexagonal crystals, with the edges 
truncated. Named after Plattner. 

natirrhlnes (Gr. vKarv^ts, broad-nosed). 
The name of a section of the Liqnsean genus 
Simia , including those species which have the 
nostrils separated by a wide interspace. These 
monkeys are peculiar to the New World. 

Platpaomea (Gr. irAa-rfa, and owpo, body). 
The name of a family of Coleopterous insects 
comprehending species with a wide and much 
depressed body. These insects are found 
under the bark of trees, and form the genus 
Cuciyus of Fabricius, now subdivided. 

Pleading (Fr. plaid). Pleadings, in English 
Law, are the preparatory allegations in writing 
which intervene between the commencement of 
a cause and its trial 

The first object in deciding a dispute between 
two litigant parties is always to ascertain the 
subject for decision. This must be accomplished 
by disengaging the point in debate from all 
the extraneous matter in which the complaints 
and answers of the respective parties have in- 
volved it. This is the principle from which 
all the subtleties of the system of pleading, 
commonly called special pleading , are derived ; 
and, in so far as ft has departed from this ob- 
ject, it has wandered from its original purpose. 

Pleadings were conducted orally in the first 
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times of our jurisprudence; the parties, or 
their advocates, exposing the state of facts on 
which they relied successively before the judge, 
who moderated between them, and answering 
each other until the judge was able to fix upon 
the point at issue, as it was called ; i. e. the 
questioh, whether of fact or law, on which the 
judge, or the jury, was eventually to decide. 
Hence issues are said to be in fact or in lab. 
The same principle governs the course of 
written pleadings now adopted. 

The plaintiff, or complaining party, having 
summoned the defendant into court by a writ 
of summons, makes his statement of the nature 
of his complaint, Which is termed a declara- 
tion. ' The defendant may now answer him, 
either by denying that there is any ground in 
law for the action, because there is defect in 
substance in the plaintiff's alleged right, or de- 
fect in form in his proceedings ; or by contro- 
verting the facts which he alleges, or alleging new 
facts in- answer to them. In the former cash 
the defendant demurs to the declaration ; in the 
latter case he answers by one or more pleas. 

A demurrer may take place either at this or 
at any subsequent stage of the proceedings; 
and may be made either by plaintiff or defen- 
dant. If the demurrer comes to be argued 
(which is done in term time, or in bench, before 
the judges of the court in which the action 
is brought), the court will examine the whole 
pleadings on both sides ; and their decision on. 
the point of law is final as to the action. 

The defendant may answer or traverse the 
facts, (1) by pleading what is termed the general 
issue-, a form which, in its original significa- 
tion, implied an absolute denial of the facts 
on which the plaintiff founded his complaint ; 
although by the refinements introduced into 
pleading, the general issue was formerly admit- 
ted, in each of the several forms of action, not 
only to deny the plaintiff’s facts, but to allow 
the defendant to bring forward other facts in 
answer. These, however more properly form 
the subject (2) of special pleas, and are now 
submitted in that manner. When the de- 
fendant admits all or a part of the plaintiff’s 
facts, but relies on, certain other facts as ex- 
onerating him from the liability asserted by the 
plaintiff, he ought to state the«e facts in answer ; 
for instance, in order to answer the claim of a 
debt, that it is barred by length of time, or 
that the defendant has a set-off to allege against 
it : this is termed a plea by way of confession 
and avoidance. To this the plaintiff may reply 
in his second statement, called a replication , 
either by denying the defendant's facta, i.e. a 
replication by way of traverse , or by alleging 
fresh ones; the defendant may deny these, 
or again allege fresh ones, in his rejoinder ; 
sometimes a surrejoinder, a rebutter, and a 
surrebutter may be added ; and the edifice of 
pleading is raised by stories gradually narrow- 
ing, by the exclusion of superfluous facts, until it 
reaches its summit in the production of one or 
more definite issues, either in law or fact, the 
decision of which finally arranges the dispute. 



PLEADING PLEBEIANS 

Thus, in an action of debt, the defendant tor's estate, for a declaration of the rights of 
pleads specially the statute of limitations^ i.e. the parties entitled to trust property, or the 
that more than six years have passed since like. The plaintiff has the power of interro- 
the cause of action accrued ; the plaintiff replies, gating the defendant minutely with respect to 
admitting the length of time, but alleging that the facts stated in the bill, for the purpose of 
the defendant has since promised to pay the obtaining discovery of admissions with respect 
debt ; this the defendant denies in his rejoinder ; to them ; and the defendant, whether so intejr- 
and hereupon, i.e. oh the fact of the promise, rogated or not, is at liberty to file answers to 
issue is joined. the bill for the purpose of stating bia own 

A plaintiff complains o£ breach of covenant view of the case. Both bill and answers are 
by his lessee, in not repairing premises. The printed, and printed copies are deposited among 
defendant pleads, admitting the lease and the the records of the court. In the regular course 
want of repair ; but alleges that he had received the plaintiff now files a replication to the an- 
from the plaintiff a release from all his liability, swers, which puts the parties at issue, and they 
.The plaintiff replies, admitting the release, but then proceed to adduce proofs of the facts 
asserting that it was obtained from him by when necessary, and the cause is set down for 
force or duress. The defendant may perhaps hearing and a decree made, either interlocutory 
deny the legal sufficiency of this ground, or or final as the case may be. At the present 
demur to the replication ; or he may traverse it time, however, it is usual for the plaintiff, in- 
in his rejoinder, denying the force or duress, stead of filing replication , to move for a decree , 
In the former case, an issue of law is raised by which means the cause iB brought on in 
for the court ; in the latter, an issue of fact for a more summary way. A defendant, instead 
the jury. of answering the plaintiff s bill, may demur or 

The attorneys for the parties deliver in their plead to it under similar circumstances to those 
respective pleadings on paper to the officers of above referred to in which such defences are 
the court. When issue is joined, these plead- admitted at law. Demurrers in equity are not 
mgs are entered on a parchment roll, on which unfrequent, and often furnish a ready mode of 
the issue is likewise entered. This roll is called deciding the point at issue between the parties, 
the record, and is preserved as an authentic Pleas are less common, and are discountenanced 
memorial of the proceedings in the case; the by the courts, who usually consider the plaintiff 
verdict, and the judgment, being entered on it. to be entitled to discovery by obtaining an 
The system of pleading at law gradually answer from the defendant, unless some valid 
attained a highly artificial state, and its strict- objection appears upon the face of the bill and 
ness and subtlety were not unfrequently the is taken by demurrer. The system of pleading 
cause of great delay and expense to litigants, in equity, though generally free from the sub- 
who found their causes determined rather on a tlety and technicality which formerly prevailed 
technical point of pleading than on the sub- at law, became by degrees subject to prolixity 
stanti&l merits of the case. An extensive reform and other faults involving delay and expense, 
of the whole system was accordingly introduced and an efficient reform was introduced in the 
in 1862 by the Common Law Procedure Act of year 1862 by the stat. 15 & 16 Viet. c. 86, and 
that year, which, without interfering with the the general orders made under that Act. 
.general principles of pleadings, has greatly Both at law and in equity the parties may 
simplified and improved the details of practice, now state a special case for the opinion of the 
Pleading in Equity. — The system of pleading court upon any matter of law without the 
in equity differs materially from that adopted delay and expense of a regular action or suit, 
at law. In a suit in equity, all persons having and at law a question of fact may in like 
any interest whatever in the subject-matter of manner be stated for the opinion of a jury, but 
the proceeding, must be in some way represented without pleadings. 

in it, and the court takes possession as it were Pleasure Ground. That portion of ground, 
of the whole matter, directs accounts or en- adjoining a dwelling in the country, which is 
quiries when necessary, and decides upon the exclusively devoted to ornamental purposes, 
.rights of thp different parties. Suits in equity In the ancient style of gardening, the pleasure 
are, therefore, for the most part of a more com- ground was laid out in straight walks ana regular 
plicated nature than actions at law, and less or symmetrical forms, commonly borrowed from 
capable of being reduced to an affirmance by architecture ; but in the modern style it is laid 
the one party and a denial by the other of out in winding walks, and in forms borrowed 
a particular fact, on which an issue can be from nature. A portion of lawn or smooth 
joined, and which, when decided, terminates the grassy surface may be considered as essential 
proce edings . The plaintiff in equity commences to the pleasure ground under both styles, 
by filing a bill, which still retains the suppli- Plebeians (Lat plebs). The free citizens of 
cantform of an application to the lord chan- Borne who did not come under the class of the 
Oft l Pn* for his intervention to prevent or remedy patricians or clients. Though personally inde- 
ixnustice. The bill contains a concise state- pendent, they had in early times no political 
ment of the plaintiffs case, followed by a prayer power, the government being entirely in the 
for the relief to uhich he deems himself entitled, handB of the patricians, who formed the original 
as for an injunction agains the infringement populus (Gr. *6\ts) or people, 
of a patent, for the administration of a testa- The origin of the plebs is a subject of 
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controversy, which, from a lack of historical ] 
records, it is perhaps impossible to settle con- 1 
clusively. The relation of the plebs to the 
Clients is, especially, obscure; but if it be 
admitted (and the conclusion is at least doubt- 
ful) that all plebeians Were originally included 
in the Clientela, from which some had succeeded 
in emancipating themselves, and that the citi- 
zens of Alba and other towns were incorporated 
into the plebeian ranks, then the whole body of 
Roman citizens consisted of two classes, both 
sprung, in part at least* from the same stock, 
but between which there was no right of inter- 
marriage {jua connubii). The plebeians, thus 
prohibited from allying themselves with patri- 
cian families by marriage, were also debarred 
from the franchise {jus auffragii), and from 
filling any public offices ; and in default of 
any defined relations with the ruling class, 
were entirely without legal remedies against 
the oppression of the patrician houses. This 
state of things led necessarily to a struggle 
between the two orders, in which the plebeians, 
having laid the foundation of their freedom 
b> tho establishment of the tribunate, slowly 
wrested from the patricians the privilege of 
filling the several magistracies, and overthrew 
the religious barriers which at the outset had 
placed a barrier between the two classes. 
The history of this struggle is given by Livy, 
Dionysius, and other writers; but no con- 
temporary accounts have come down to ua, nor 
have we any warrant for affirming that any 
such accounts ever existed, while the narratives 
which we possess contradict each other and them- 
selves in the order of the incidents and the 
motives and policy of the actors. Plebeian 
grievances ape said to be removed by enact- 
ments which are apparently not designed to 
relieve them ; and complaints which had seem- 
ingly been forgotten are sometimes revived for 
no very obvious reason. So again, down to the 
law of Publilius Volero, assigned to the year 
470 B. o., political agitation had reference to 
the struggles between the patricians and the 
plebeians, to demands for plebeian offices, or for 
a redistribution of lands ; but at this point all 
these causes for excitement suddenly disappear, 
and in their place we have an absorbing desire 
for the compilation of a code of written laws. 
The details of the great conflict between the 
two orders of Roman citizens can thus be 
traced with no greater certainty than the other 
events of Roman history down to the period of 
the Punic war. (Sir G. C. Lewis, Credibility of 
Early Roman History.) 

Plebisoltum (Lat. a decree of the people). 
In Roman History, a law enacted by the 
comitia of tribes on the rogation of a tribune. 
In after times plebiscite acquired the force of 
leges, which at first could only be passed with 
the consent of the patricians. 

Ptootognathes (fir. irAcimfc, twisted \ and 
yydBos, a jaw). Th^ name of an order of 
fishes, including those* which have the maxil- 
laiy bones anchylosed to the sides of the 
premaxillaries, which alone form the jaws. 
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Ple c tr op oma (Gr. vAfiterpr, a goad, and 
rroafia, a lid). A name applied by Cuvier to 
a genus of Percoid fishes, characterised by 
having the angle of the preoperenlum pro- 
duced, or divided into a senes of spines, 
like those which arm the rowel of a spur. 
All the species are exotic, and belong to warm 
climates. * 

Plectrum (Gr. vAfijcrpar; from wAfjevo*, I 
strike). The small ivory instrument with 
which the ancients struck the lyre. 

Pledge (Fr. pleige, Ger. pflicht: Wedgwood). 
In Law, anything pawned or deposited by way 
of security. 

Pleiades (Gr. nXcifiScv). In Greek My- 
thology, seven sisters who are spoken of as 
daughters of Atlas and Pleione or iEthra ; of 
Erechtheus ; of Cadmus ; and of the queen, of 
the Amazons. Of these sisters, six are de- 
scribed as visible, the causes for the disap- 
pearance of the seventh being variously given. 
When the Pleiades slew themselves for grief 
at the loss of their sisters the Htadis, they 
were transformed into a cluster of stars at the 
back of Taurus. According to another version, 
they were companions of Artemis, sister of 
Phoebus Apollo ; being pursued by the hunter 
Orion, they besought the interference of Zess, 
who changed them into doves (mAcicflto). 

Pleistocene (a word coined from Gr. wAeJ- 
or os, most, and i mty6s, new). A term in 
somewhat recently introduced, intended to in- 
clude many of the newest tertiary deposits. The 
varieties of drift deposit, the cavern deposits, 
and certain beds near the mouths of rivers in 
England, hare been included as Pleistocene 
deposits. 

Plenarty (Lat. plenus,/«tf). In Law, the 
state of a bepefice, office, &c., when full: in 
opposition to vacancy. 

Plena Admlnlstravlt (Lat.). In Law, a 
plea pleaded by an executor or administrator 
to an action on a liability of the deceased, that 
he has fully administered his goods. 

Plenfteorns (Lat. plenus, full , and cornu, 
a horn). The name of a tribe of Ruminants, 
including those which have horns composed of 
a uniform solid osseous substance, aa the ant- 
lers of deer. [Coiinua.] 

Plenipotentiary. [Ambassadob.] 

Pleonasm (Gr. v\*ova<ru6s, excess). In Rhe- 
toric, a redundant phrase or expression, some- 
times introduced to give additional energy, at 
other times needless and ungraceful. 

Pleonaate (Gr. w\*6vucros, abundant). A 
dark or pearly -black variety of iron-and-mag- 
nesia Spinel, found at Candy in Ceylon, &c. 
[Canditb.] When cut and polished, Pleonaate 
forms a gem of considerable brilliancy. 

Plestomorphlam (Gr. near , and 

form). A term applied to crystallised 
substances tne forms' of Which closely resemble 
each other, but are not absolutely identical. 
The primary form of ^sulphate of strontia is a 
rhombic prism very similar to that of sulphate 
of baryta ; but on measuring the inclination of 
corresponding sides on each prism, the difference 
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exceeds 2°. Similar differences are observable 
in the rhombohedrons of carbonate of lime and 
carbonate of iron. Such substances, therefore, 
are plesiomorphous. 

Plesiosaurus (Gr. itA^o'ioj, and <ravpos, a 
lizard). The name of a genus of extinct marine 
saurian s, r em arkable chiefly for their length of 
neck. The head is small, but like that of a 
crocodile; the vertebrae are articulated gene- 
rally by nearly plane surfaces ; the cervical 
vertebrae have an articular surface, divided by 
a longitudinal impression, for a rudimental rib 
on each side, and two vascular foramina beneath. 
The digital bones of both the hind and fore 
extremities are flattened, and are enveloped in 
a sheath of skin like the paddles of the Cetacea. 
The remains of the Plesiosauri occur in the 
formations from the Muscrelkalk to the chalk 
inclusive ; but are most common in the lias 
and Kimeridge clay beds. 

Plethora (Gr. ir\r}dd>p-q, from ir\i\Qu>, I am 
full). A redundant fullness of the blood- 
vessels. It results from various causes, gene- 
rally referred to sanguine plethora , to which 
the robust and athletic are most subject ; and 
to serous plethora , which attacks debilitated 
constitutions. 

Plethron (Gr. ic \40pov). In the Iliad and 
Odyssey, the plethron is a measure of surface. 
As such it was the fundamental land measure 
in the Greek system, being the square of 100 
feet. But like other land measures, it came to 
be used also as a measure of length ; and was 
in this sense equal to about 101 English feet. 

Pleura (Gr.). The membrane which covers 
the inner surface of the thorax and its viscera. 
It forms two distinct portions, or bags, which, 
being applied laterally to each other, form the 
partitions called the mediastina. 

PleurapoplftyBis (Gr. r\tvp6v, a rib, arid 
h*6<pwrts, process). A pair of bones which 
form autogenous elements of the haemal arch 
of the typical vertebra. In the thoracic seg- 
ments of many vertebrates, they form the costal 
appendages or ribs. 

Pleureneliyma (Gr. tpd, a rib , and 
iyxvfios, juicy). In Vegetable Physiology, 
the woody tissue, consisting of tough slender 
tubes, out of which the woody parts are mainly 
formed. 

Pleurfttls (Gr.). Pleurisy. Inflammation 
of the pleura. This disease begins with fever, 
cough, pain in the side, a peculiar hard and 
strong pulse: the symptoms often run on 
with great rapidity, attended by very painful 
respiration and other alarming symptoms. 
The treatment must be prompt and decided : it 
consists in bleeding, blisters, and the admini- 
stration of calomel and opium at frequent 
intervals. Pleurisy is often associated with 
pneumonia or inflammation of the lung tissues. 

Pleuroclaae. [Wagnerite.)' 

PleuronectidaB (Gr. irAcvpd, a side, and 
*4«np, a swimmer). The name of a family of 
Jugular fishes which swim on their side, and 
of which the genus Pleuronectes , or sole, is the 
type ; they are commonly called fiat -fishes, 
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Plexus (Lat.). The system of equations 
required for the complete expression of th e re- 
lations which exist between a set of quantities. 
Usually the equations of the system are more 
numerous than the relations to be expressed. 

Plexus. In Anatomy, this term is sub- 
stantively applied to those portions of nerves 
which interweave and interchange fasciculi, 
appearing to anastomose with each other, as 
e.g. in the arm-pit, forming the axillary or 
branchial plexus , and in the loins, forming 
the lumbar plexus. As nerves approach their 
final distribution in the several tissues, the 
minute fibres commonly form delicate reticula- 
tions called the terminal plexuses. 

Plica (Lat. plico, 1 fold). A disease said 
to be peculiar to Poland, Lithuania, and Tar- 
tary, in which the hair becomes matted and 
inextricably entangled. It is often called Plica 
Polon\ca. 

Flioldentine (Lat. plico, and dens, a tooth). 
That modification of dentine in which the sub- 
stance is folded, as it were, on a series of 
vertical vascular plates, which radiate from the 
central axis of the pulp, and which is accom- 
panied by a fluted character of the exterior of 
the tooth : the basal part of the teeth of the 
Wolf-fish, of the Lepidosteus oxyurus , and of 
the Ichthyosaurus , affords examples of plici- 
dentine. 

Plioipennates (Lat. plico, and pemxa, a 
feather). The name of a tribe of Neuropterous 
insects, comprehending those which have the 
inferior wings wider than the others, and folded 
longitudinally. The mandibles are wanting in 
this tribe, which is represented by the genus 
Phryganea, or caddice-flies. [Cabdics Worms.] 

Pllnian. A variety of Mispickel found in 
crystals at St. Gotthard, &c. 

PUatb (Gr. tkIvQos, a brick). In Architec- 
ture, the lowest member of the base of a 
column, bearing, as its name implies, the form 
of a square brick or tile. [Base.1 Sometimes 
the abacus of the Tuscan capital is called the 
plinth of the capital 

PUnthite (Gr. Ivdos, from its brick-red 
colour). A compact and earthy hydrated 
silicate of iron, found in Ireland at Down 
Hill, county Antrim, and Little Deer Park near 
Glenarm, in reddish trap-rock. 

Pliocene. This name is coined from Gr. 
•wKtlwv, more , and kcuv6s, new , and was intended 
to mean that among the fossil remains of rocks 
so called more than half were identical with 
known living species. Rocks of the newer 
tertiary period were thus yarned by Sir C. Lyell, 
and the name has been preserved. As marking 
a group, the name is sufficiently useful ; but 
the exact meaning originally intended is now 
of secondary importance. 

The pliocene rocks of England are varied 
and tolerably extensive. They include the 
red crag and eoralline crag of the eastern 
counties. The corresponding rocks on the 
south flanks of the Alps are on a large scale, the 
sub-Apennine deposits being included amongst 
them. Much of the brown coal of Western 
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Germany ia also of this period, and Sicily, 
Greece, and Asia Minor all contain contempo- 
raneous rocks of very large extent. Still fur- 
ther to the east* in the Aralo-Caspian plain they 
are continued. They are also found m India. 

Many parts of the pliocene series are locally 
rich in fossils of all kinds. None are more 
remarkable than the great accumulation a in 
the Aralo-Caspian plains and the Crimea. 
The various subdivisions and local representa- 
tive rocks will be found described under special 
headings. 

fliotophu. A genus of Perisaodactvle 
Mammalia from the middle eocene, or London 
clay. In this genus the typical dentition of 
forty-four teeth was maintained, in common 
with thirty-eight other genera, from the earlier 
tertiary age. The ungulate and herbivorous 
character of the genus ia marked by the modi- 
fications of the lower jaw, especially by the re- 
lative dimensions of those parts of the ramus 
to which the temporal, masseter, and pterygoid 
muscles are attached. As the form of the head, 
however, bore some remote analogy to that 
of the Carnivora , the name of vulpiceps (fox- 
headed )has been given to the only known species. 

Pliopltbeeus. A genus of fossil Gibbous 
or long-armed apes, which has been discovered 
in miocene deposits in the South of France. 
Its affinities were with Dryopithecus and the 
Hylobates of India. 

PUesaoras. A genus of fossil j9auroptery- 
gian ReptUia, allied to Plesiosaurus , but differ- 
ing from that genus in the shorter and more 
powerful neck, the more masBive proportions of 
the jaws and paddlebones. The limbs were 
proportionately much shorter than in Plesiosau- 
rus. The genus is peculiar to the Kimeridge 
and Oxford clays. 

^lombtorftte. A hydrated silicate of lime 
deposited from the thermal waters of Plom- 
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flotoi (Gr. whvr6s f floating). A genus of 
web-footed birds of the family Puuklomim^ and 
nearly allied to the cormorants. They are 
generally known by the name of Anhinga, or 
darters , from the rapidity with which they 
shoot down into the water in the capture of 
fish. The white-billed anhinga {Plotus mdano- 
gaster) is the most common and best known 
species : it is a native of the tropical regions 
of both North and South America. 

Ploofb (Ger. pflug, Dan. ploug, Dutch 
ploeg). An implement drawn by hones or 
by steam power, and guided by a driver, by 
which the surface of the soil is cut into longi- 
tudinal slices, and successively raised up and 
turned over. The object of the operation is 
to expose a new surface to the action of the 
air, and to render it fit for receiving the seed* 
or for harrowing, or for other operations of 
agriculture. Ploughs are of two kinds ; those 
without wheels, commonly called swing ploughs ; 
and those with one or more wheels, called 
wheel ploughs. The essential parts which 
compose both kinds of plough are : the beam, 
by which it is drawn ; the stilts or handles, 
by which the ploughmah guides it, being two 
levers connected with the beam; the coulter, 
fixed into the beam, by which the vertical 
side of the furrow-slice is* cut; the share, 
also attached to the beam, by which’ the 
horizontal side of the slice is cut and raised ; 
and, finally, the mould-board, by which the 
slice is turned over. The most improved form 
of the swing plough is that in general use 
in Scotland and the north of Engird, which 
is known as a modification* of what is called 
Small’s improved swing plough. The most 
improved wheel plough is virtually the same 
implement, with wheels attached to the beam, 
for the purpose of keeping the share at a uni- 
form distance beneath the surface. The wheel 


bi^res. 

Plongfe (Ft.). In Fortification, the dip 
or declension of the superior slope of the 
parapet. 

tlottliir. In Surveying, this word signi- 
fies the describing or laying down on paper the 
several angles and lines of a tract of land 
which has been surveyed and measured. It ia 
usually performed by means of a Protractob, 
but sometimes by the plotting scale. 

Plottimr Scale. A mathematical instru- 
ment used in plotting , or setting off the lengths 
of lines in surveying. It consists of .two gra- 
duated ivory scales* one of which is perforated 
nearly its whole length by a dovetail-shaped 
groove, for the reception of a sliding piece to 
which the second scale is attached, and with 
which it moves, the edge of the second being 
always at right angles to the edge of the first. 

By this means the rectangular co-ordinates 
of a point are measured at once on the scales ; 
or the position of the point laid duwn on the 
plan. The same object is more conveniently 
attained by means of a graduated offset scale . 
which slides along a similarly graduated fixea 
»eaV, to which it always remains perpendicular. 
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plough as now manufactured by several English 
firms is the best form of the tool now in 
use. The subsoil plough, the invention of 
Mr. Smith, of Deanston, in Stirlingshire, is 
the swing plough, of a somewhat stronger 
construction than that in common use, but 
without the coulter and the mould-board. The 
use of this implement is to follow the common 
plough, and loosen the subsoil at the bottom of 
the furrow without raising it to the surface. 
Draining ploughs are of different kinds. The 
mole plough, instead of a share and mould- 
board, has a small iron cylinder attached to 
tiie lower extremity of the coulter. This cy- 
linder, being drawn through grass land, leaves 
in its track a small opening, which has been 
compared to the underground track of a mole, 
and into which the water percolates from the 
surface and through the narrow slit formed by 
the upper part of the coulter, and is thus carried 
off to an open drain. Other kinds of drain- 
ing ploughs cut out the soil, raise it to the 
surface, and turn it over in the manner of the 
common plough, thus leaving a deep furrow, 
which is commonly further deepened and modi- 
fied by the spaao, and afterwards partially 
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filled with stones, draining tiles, or other 
materials through which the water may find 
its way, and finally covered with the surface 
soil. Draining ploughs, though in theory pro* 
mining a saving of manual labour, yet in 
practice are found inconvenient, from the 
number of horses required to work them. 
Their use is, therefore, generally confined to 
free, deep, loamy soils, with an even sur- 
face. The application of steam power to the 
draught of ploughs, has tended greatly to the 
economy and efficiency of tillage operations. 
The ploughing machine is, in this case, a 
framework containing three or more ploughs 
acting nearly abreast, but in succession to 
one another, so that a number of furrow slices 
are turned at once. The whole weight of the 
machine is carried on large wheels, and there 
is no pressure on the sole plate, and none 
of that consequent hardening of a subsoil 
floor upon which, in ordinary ploughing, the 
furrow slices lie. This tends to improve the 
drainage, tilth, and fertility of the soiL [Steak 
Plough.] 

Floufbed Joints. In Building, this term 
is sometimes applied to the longitudinal edges 
of boards formed with a groove to receive either 
•i tongue which is worked on the next board to 
it, or a feather tongue, as the connection 
between the two is called. Generally speaking, 
builders uow-a-days insert a wrought -iron hoop 
in the joints of the boarding where they are 
anxious to resist the tendency of the boards 
to warp or to shrink laterally. 

rioufhtnf. The act of turning over the 
soil by means of the plough. Trench plough- 
ing is effected by the plough passing twice 
along the same furrow ; the first time for the 
purpose of throwing the surface soil into the 
bottom of the furrow ; and the second time for 
raising a furrow slice from under that which 
had been already turned over, and raising it 
up, thus turning it upon the first furrow slice. 
By means of this process the surface soil is 
entirely buried, and a stratum of subsoil laid 
■over it ; thus effecting in the field what trench- 
ing'with the spade does in the garden. Trench 
ploughing can be employed with advantage 
only where the subsoil is naturally dry and of 
good quality, or where it has been rendered so 
by draining and subsoil ploughing; for bad 
subsoil brought to the surface would be unfit 
for receiving seeds or plants. [Plough,] 

Plough-land or Caruoate. An ancient 
division of land, not, it appears, a fixed quan- 
tity, but only as much as would give em- 
ployment to a plough and its team of horses 
during the year. The area which is implied by 
such a designation would, of course, vary in 
extent with the lightness or tenacity of the 
soil, and a plough-land might therefore be of 
any different magnitude in different manors. 
So a knight's fee has been variously computed 
at twelve or eight plough-lands. In some 
instances a plough-land must have contained 
(the soil being considerably above the average 
in point of fertility) upwards of u hundred 
#3 7 


PLUMBIC ACID 

statute acres. The synomyme oarttmU is 
derived from the Low Latin earruca, a plough, 
still contained m the* French charms , . In 
some parts of E ngland ,, where oxen were more 
frequently used, m similar division was called 
an Ox-gang or bo vote. This term is found 
chiefly in the northern counties* 

Flower. [T ring a.] 

flttoker'i Xquatftons. [Singularities 
of Curves and Surfaces.] 

Ping (Swed. pligg, a peg; Dutch plug). 
In Architecture, a piece of wood driven hori- 
zontally into a wall, its end being then sawn 
off flush with the wall,, in order to afford a hold 
to the nails that are used for fixing the 
dressings In Engineering, this tennis applied 
to the piece of wood or iron inserted into a 
pipe to establish a flow in the water in the 
particular place, as m the case of fire-plugs, 
the plugs that am introduced in metal boilers, 
<5kc. ; these are for the most part of a lesser 
degree of fusffiility than the pipes which they 
are designed to protect. 

Pings. On Shipboard, conical pieces of 
wood used to stop the hawse-holes, when cables 
are not in them ; or to pDng openings made by 
an enemy's shot. 

Pima (Ger. pflaume, Dutch pruim, Lat. 
prunum). The common name for iVunws, and 
especially for the species called P. dvmutka, 
which yields the plume of our gardens and 
orchards. The term phtm is also applied as 
an affix to the names of many kind ; of fruit 
in various parts of the world. Thas* Hog-plum 
is the fruit of various species of Spondios ; 
Sapodilla-plum is the fruit of Ackras ; and 
Sebesten-plum is the fruit of Cordieu [Prunus.] 

PltiwilMtgtn. A crystallisaWe substance, 
extracted from the root of the Plumbago cu- 
ropcea. 

Plnmbagtoaceg (Plumbago, one of the 
genera). A natural older of perigynous Exo- 
gens, referred to the Cortusal alliance. The 
chief distinguishing features are the herbaceous 
stem, the stamens being placed opposite the 
petals, the presence of five styles, and the one- 
seeded membranous fruits. The order includes 
the familiar garden genera, Statice, Armeria , 
and Plumbago. Many of the Plwmbaaoa are 
highly acrid and caustic. The root of P. stcan* 
dens , the Hcrbe du Diable of San Domingo, 
is a most energetic blistering agent when 
fresh ; so is that of P. rosea; while the beggars 
employ P. europaa to raise ulcers to excite 
pity. 

Plumbago (Lat. lead-ore). A vulgar name 
for Graphite, from its leaving a mark like that 

f troilueed by lead, when drawn across paper. 
Graphite.] 

Plumbetbyl. A liquid compound of two 
atoms of lead with four of the radical ethyl. 
It is violently acted on by chlorine, bromine, 
and iodine, but not by oxygen. 

Plumbic Acid. Tho peroxide of lead** 
Pb () a . It is a feeble acid combining with cer- 
lu'ii bases to form compounds which have been 
called plumbatcs. 
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Flnipbllne, Plummet (Lat. plumbum, 
lead). A heavy body (usually a piece of lead, 
whence the name) suspended by a flexible 
thread for the purpose of indicating the per- 
pendicular to the horizon, or the direction of 
terrestrial gravity. In former times the plumb- 
line constituted an essential part of the appa- 
ratus employed for adjusting astronomical in- 
struments; but it is seldom used in modern 
observations, excepting those made with the 
zenith sector, its place being either more con- 
veniently supplied by the spirit level, or the 
method of determining the zenith point by 
combining direct and reflected or reversed ob- 
servations. For the common artificer's plummet, 
see Level. 

Plumtoo-reainite. A mineral composed \ 
of alumina and phosphate of lead, found at j 
Iluelgoet in Brittany, and Nussi&rc in France, j 
The name lias reference to the composition of j 
the mineral and its resemblance to gqm-arabic 
in appearance. 

Plumbocalclte (Lat. plumbum, lead, and 
calx, lime). A variety of Calc Spar, containing 
a variable quantity of carbonate of lead. It 
occurs in white and sometimes in pinkish 
rhombohedrons at Leadhills in Lanarkshire, 
and at High Pern Mine m Dumfriesshire. 

Plumbostlb. Boulangerite from Nert- 
schinsk in Siberia. 

Plumbum Corneum (Lat.). Horn lead. 
The old chemical name of fused chloride of lead. 

Plume STutmegs. A name sometimes 
given to the group called Atherospermacece. 

Plummer Slock. The bearing of a steam 
engine, or of the machinery connected with it, 
is known under this name, or that of pedestal, 
when the immediate surface of bearing is made 
of brass or gun metal. 

Plummer Block. In a Steamship, the part 
of the spring-beam of the paddle-box in which 
the end of < he shaft is received. 

Plumose Alum (Lat. plum a, a feather). 
A name formerly given to the silky amianthine 
crystals occasionally observed in Alum-slate. 
It is a sulphate of alumina and iron. 

Plumose Ore of Antimony or Plumo- 
slte (Lat. pluma). Capillary or plumose 
sulphide of antimony, chiefly found in the 
mines of Hungary and tlic Harz. 

Plumule (Lat. plumula, a little feather). 
In Botany, the growing point of the embryo, 
situated at the apex of the radicle and at the 
base of the cotyledons, by which it is protected 
when young. It is the rudiment of the future 
stem of a plant. 

Plunging Fire. In Artillery, the fire of 
guns directed downwards from a height ut a 
great angle. 

Pluperfect Tense (Lat. plus quam per- 
fectum, more than perfect). In Grammar, the 
tense which denotes that an action was 
finished before a certain period to which the 
speaker refers. 

Plurul. [Grammar.] 

Plurality. In Ecclesiastical Law, the 
holding of more than one benefice. It was 
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ordained in the council of Lateran, a.d. 1215, 
that whosoever should take any benefice with 
cure of souls, if he should before have attained 
a like benefice, should, ipso facto, be deprived 
of the latter. Exceptions were made to this 
rule in certain cases of benefices held in 
oominendam, by a constitution published in 
i the council of Lyons ; but it could always bo 
1 evaded by dispensation from the pope. Since 
the Reformation, dispensations in England are 
| granted by archbishops. Pluralities (except 
; in certain cases of dispensation) are now 
limited very narrowly by the Act 1 & 2 Viet, 
c. 106, and 13 & 14 Viet. c. 98. 

Plus (Lat. more). In Algebra, the additivo 
or positive sign + , which, being placed between 
two quantities, signifies that they are to be taken 
collectively, or added together. According to 
Dr. Hutton, this character was first used by 
Stifelius, as a contraction of the letter p, the 
initial of plus. 

Plush (Ger. pliisch). A shaggy cloth, "with 
a velvet nap on one side. Some plushes are 
made of worsted, others of hair. 

Plush Copper. A Cornish miner’s name 
for Chalcotrichite. 

Pluto (Gr. nAovrtuv). This name, denoting 
plenty, was originally an epithet applied to 
Hades, the son of Kronos, who received the 
empire of the regions beneath the earth, when 
Zeus obtained that of Olympus, and Poseidon 
became lord of the sea. 

One of the playmates of Persephone, at the 
time when she was stolen by Hades from the 
plains of Enna, is also called Pluto (IIAoutw). 
{Hymn to Dc meter, 422.) 

Plutonic. This name has been given in 
Geology to rocks, such as granite and certain 
porphyries, that are supposed to be of igneous 
origin, but are not volcanic. The origin of 
such rocks is, however, obscure, and it is doubt- 
ful how far they have really existed in a melted 
state. That they are due to the action of great 
heat, acting with water, under enormous pres- 
sure, is almost certain, but it would seem that 
the water was rather dissolved by the rock, 
than the rock by water or steam. So much 
is made out by the microscopic examination 
of thin slices, and a comparison with other 
rocks whose origin and history are better 
known. 

Plutonic rocks differ essentially from vol- 
canic : they are more crystalline, and are un- 
accompanied by tufa and breccias, and they 
exhibit few of those comparatively large pores 
and cavities, occupied by gas, that arc common 
in some volcanic rocks. 

Plutus (Gr. wAoDroy, wealth). In the 
Ilesiodic Theoyony (969), Plutus is a son of 
Demeter and the hero Iasios, and the giver of 
riches and, wealth to all into whose hands he 
comes. According to Aristophanes {Plutus 88), 
he wished to favour only the wise and right- 
eous ; but Zeus made him blind, so that he 
might bestow his gifts at random. 

Pluvlameter (Lat. pluvia, rain). [Rain- 
gauge.] 



PLYMOUTH BRETHREN 
Vjjuoalh Brethren. This name is gene- 
rally applied to the members of a body which 
admits the title only as describing their in- 
dividual state as Christians, and which asserts 
that its existence is a protest against all 
sectarianism, their conviction being that the 
whole church may be united in the acceptance 
simply of the truths which are really vital. 
But while they appear to have forgotten that 
this very hypothesis leaves room for any 
amount of controversy, Borne of their members 
have laid great stress on the doctrine of a 
community of goods, according to the descrip- 
tion given of the early Christian church in the 
Acts of the Apostles. 

Pneumatic Railway. [Railroad.] 
Pneumatics (Gr. ‘w*cvnaTuc6s f from irvevfM, 
air or breath). The science which treats of 
the mechanical properties of elastic fluids, and 
particularly of atmospheric Air. 

Elastic fluids are divided into two classes, 
gaseS and vapours ; the former consisting of 
those fluids which retain their elasticity at' the 
ordinary temperature of the atmosphere ; the 
latter, of those which lose their elasticity, or 
condense like steam at common temperatures. 
These two classes of fluids do not differ essen- 
tially from each other, for Faraday lias shown 
that many of the gases can be condensed by 
the application of great cold or pressure, aDd 
there is every reason to believe that the re- 
mainder would also be liquefied if we could 
expose them to still lower temperatures or 
greater pressures. In respect of their mechani- 
cal properties there is also no essential differ- 
ence between the two classes. 

Elastic fluids, in a state of equilibrium, are 
subject to the action of two forces; namely, 

S , and a molecular force acting from 
> to particle. Gravity acts on the gases, 
in the same manner as on all other material 
Bubstances ; but the action of the molecular 
force is altogether different from that which 
takes place among the particles of solids and 
liquids ; for, in the case of solid bodies, the 
molecules strongly attract each other (whence 
results their cohesion), and, in the case of 
liquids, exert an attraction of a feebler kind ; 
but, in the case of the gases, the molecular 
force is repulsive, and the molecules, yielding 
to the action of this force, tend incessantly to 
recede from each other, and, in fact, db recede, 
until their further separation is prevented by 
an exterior obstacle. Thus, air confined within 
a close vessel exerts a constant pressure against 
the interior surface, which is not sensible, only 
because it is balanced by the equal pressure of 
the atmosphere on the exterior surface. This 
pressure exerted by the air against the sides 
of a vessel within which it is confined is called 
its elasticity, or elastic force , or tension. 

Conditions of Equilibrium. — In order that 
all the parts of Un clastic fluid may be in 
equilibrium, one condition only is necessary 
namely, that the clastic force be the same at 
every point situated in the. same horizontal 
plane. This condition i*» likewise necessary to 
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the equilibrium of liquids, and the same cir- 
cumstances give rise to it in both cases ; namely, 
the mobility of the particles, and the action of 
gravity upon them. Conceive a dose vessel to 
be filled with air, or a gas; and let a and b be 
two molecules situated in the same horizontal 
plane. It is evident that if the two molecules 
are in a state of equilibrium, the force with 
which a repels b must be exactly counteracted 
by that with which b repels a, fo t otherwise 
motion would take place. The same thing 
takes place in respect to every horizontal sec- 
tion of the gas; but the pressure on each 
sectiou varies with its altitude. Suppose c and 
d to be two molecules situated in a horizontal 
section, louder than that in which are a and b. 
It is evident 'that the molecules e and d sustain 
a greater pressure than a and b ; for, in the 
first place, the whole of the pressure on a and b 
is transmitted to them by the principle of the 
equality of pressure in all directions ; and, in 
the second place, they sustain a new pressure, 
arising from the weight or gravity of all the 
molecules situated between the two horizontal 
planes a b and cd. 

The principle which has just been explained 
is proved experimentally by the diminiftion of 
the pressure of the atmosphere at greater 
altitudes. A column of air reaching from the 
ground to the top of the atmosphere exerts a 
pressure equal to the weight of a column of 
mercury of the same diameter, and whose 
height is equal to that in the barometric tube. 
Now, on carrying tho barometer to the top of 
a mountain, for example, the mercurial column 
is observed gradually to become shorter as we 
ascend ; and the diminution of the column, and 
consequently of atmospheric pressure, is con- 
nected with the increase of altitude by a certain 
constant law, which enables us to deduce the 
one from the other, and to apply the barometer 
to the very important purpose of determining 
the relativo altitudes of places on the surface 
of the earth. [Heights, Measurement of.] 

Boyirs Law . — In order to determine the 
relation between the density and pressure of 
the elastic fluids in the state of equilibrium, 
let ACB be a graduated bent tube (like a 
siphon barometer), having two un- 
equal branches, of which the shorter 
is hermetically sealed at B, and the 
longer open at A. Let a small quan- 
tity of mercury be poured into the 
tube, just enough to fill the bend, and 
intercept the communication between 
the air in CB and the external atmo- 
sphere, and let the level EF be || - 

marked at which it stands in the two u. 

branches of the tube. It is evident’ tyJLr* 
that in this state the pressure of the 
air imprisoned between E and B is exactly 
equal to that of the atmosphere. Now, let 
mercury be poured into the tube at A ; it will 
rise slowly in the branch EB, and much more 
rapidly in the open branch F A. Let mercury 
then be continued to bo poured in until it 
stands at two points, D and F/, so situated that 
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the altitude of I) above TS t or DT\ ia just j and the elastic force. If air and most pther 
*jual to the height of the column in the ' gases, sustaining the same constant pressure, 
barometer, or about thirty inches. In this are exposed to ai*, increase of temperature 
state, the elasticity of the air in the space E* B which affects all of them equally, it is proved by 
is in equilibrium with the pressure arising from observation that they all undergo an almost ex- 
the weight of the mercurial column FD, and actly equal expansion; i.e. the increase of volume 
the preeaure of the atmosphere exerted on D. of all the gases is very nearly the same for equal 
But the weight of the mercurial column P.D is augmentations of temperature, and proportional 
just equal to the atmospheric pressure, conse- to these augmentations. Experience also shows 
quently the air in E*B ia compressed by a force that, withm a considerable range of tempera* 
equal to twice the atmospheric pressure, ture, the indications of the air thermometer 
Now, on observing the length of the column differ very little from those of the mercurial 
B'B, it will be found exactly one-half of EB; ! thermbmeter ; so that, within this range, the 
in other words, the air has been reduced to expansion of any gas whatever is proportional 
half its former volume. On increasing the 1 to the increase of temperature indicated by the 
length of the open branch of the siphon, and J degrees of the ordinary thermometer. From 
pouring in a proper quantity of mercury, it is ( the temperature of melting ice to that of boiling 
found that a pressure of three atmospheres water, or from zero to 100° of the centigrade 
reduces the volume of air at B to one-third, thermometer, Gay-Lussac found the expansion 
and of four atmospheres to a fourth of its of air subjected.to a constant pressure to be in 
first volume ; whence it is inferred, generally, the ratio of unity to 1-375, which gives an ex- 
that the volumes of gases are inversely as the pansion of 0*00375 for bach centigrade degree. 
pressures which they support. This fundamen- Subsequent determinations made by Regnault 
tal property of elastic fluids is frequently and Magnus with more refined and delicate 
called the law of Mariotte , although it was apparatus, prove this number to be too high, 
first discovered by our countryman Boyle. They found it to be -003670. This being 
[Mari&tte’s Law.] It has been verified in taken, let V be the volume of any gas at the 
several ways, on all the known gases ; and, in zero temperature, P its clastic force, or the 
the case of dry air, its verification has been pressure it sustains, and D its density. Let 
pushed, by MM. Dulong and Arago, to pres- a =■ -003670, and suppose the values of V and 
sures equivalent to twenty-seven atmospheres. D to become V' and D' when the temperature 
(Lam4, Cours de Physique.) It also holds is increased t degrees ; then the pressure P 
very nearly true in respect of vapours or being supposed constant, we have evidently 
steam subjected to a smaller degree of pres- V'**V (1 + at) • 

sure than that which is necessary to reduce 

them to the liquid state. It is important, end the density being inversely as the volume, 

however, to observe, that in all these cases we have also 

the gas or vapour must remain at a constant jy a " 

temperature during the experiment The l+a<" 

apparatus above described is called a mano - __ . A , 

intter Now suppose the pressure to be varied 

The density of bodies being inversely as <*“«• of the temperature, and 


their volumes, the law of Boyle may be other- 
wise expressed, by Baying the density of an 
elastic fluid is directly proportional to the pres- 
sure which it sustains. Under the pressure of 


let p denote the new pressure, and d the cor- 
responding density ; the law of Boyle gives 

P : D' : : p : d, whence jjjr * 


a single atmosphere, the density of air is about and on substituting for D' its value given by 

770th part of that of water ; whence it preceding formula, and making ? — £, we 
follow* that, under the pressure of 770 atmo- D 

spheres, air is as dense as water. Thus, the obtain 


average atmospheric pressure being equal to 
that of a column of water of about thirty- 


p-szJcd (1+at) 
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two feet in altitude, at the bottom of the sea, f or the «l™».on of the el*** force of air m 
at a depth of 24.640 ( = 770 x 32) feet, or 4f te ™ 8 of ltg de, ? 8lt y “ d ^ m P* rature - , , , 

miles, air would be heavier than water when “P“ 810 “ ? f other t non^ondcnaable 

the latter is under ordinary atmospheric pres- for the “me increment of heat i. nearly 

sure; and at the depth of about five miles “ me “ that of ** the 
would be actually heavier than the water f" den “ b l* d ! ffer * . mor / ™ d ®ly- 

surrounding it, so that although it would atiU fo « 0W “B •» the Talue * of ° for ““*■ im * 


remain in a gaseous state, it could not rise P 01 ^ ^ a8es 
to the surface. ! 

Effects of Heat on the Elasticity of the Gases. 

— The repulsive energy of the molecules of 
elastic fluids is greatly augmented by an in- | 
crease of temperature ; and it is of the utmost j 
importance in many physical enquiries to as- J 
certain the relation between the temperature 
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Hydrogen . 

. *003661 

Nitrogen . 

. *003662 

Carbonic oxido . 

. 003609 

Carbonic acid . 

. *003710 

Nitrous oxide . 

. *003719 

•Sulphurous acid. 

. *003903 

Cyanogen . 

. *003877 
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The coefficient k is constant tor the same ■ communication of motion takes place. the at 


gas, but has a different T&lue for different 
gases, depending on their densities or specific 
gravities. With respect to atmospheric air, its 
value may be found thus : The density of air, 
compared with water, is 0*0013, and that of 
mercury, compared with water, 13*69 ; there- 
fore, supposing the height of the barometer to 
be 30 inches, the value of k, or the height of a 
column of air of uniform density, exerting on 
its base a pressure equal to that of the atmo- 
sphere, is 

SO in. X -313800 “• or 26165 feet 

(about five miles), the temperature being that 
of freezing water. 

Of the Motion of the Gates . — Elastic fluids, 
in escaping from a vessel by a small orifice or 
infinitely short tube ‘into a vacuum, observe, 
like liquids, a law first discovered by Torricelli ; 
namely, that the velocity of the molecules, 
when they escape from the orifice,' is equal to 
that which they would have acquired by falling 
through a height equal to the Height of a ver- 
tical column of uniform density, producing a 
pressure equal to that which is exerted by the 
gas at the level of the orifice. 

The velocities with which the different gases 
enter a vacuum are inversely as the square 
roots of their densities ; for they are propor- 
tional to the square roots of the altitudes from 
which the molecules are supposed to fall, and 
these altitudes are inversely as the densities. 

Thus the velocity of air rushing into a 
vacuum being taken as unity, Graham has 
experimentally demonstrated the following 
velocities for the gases named : 


Hydrogen . 

. 3*613 

Marsh gas . 

1*322 

Carbonic oxide 

1*0123 

Nitrogen 

1*0164 

Oxygen 

*960 

Carbonic acid 

*821 


[Gases, Diffusion of; Gases, Effusion of; 
Gases, Transpiration of.] 

The principle of the lateral communication of 
motion holds good with respect to gases as 
well as liquids. On this principle we may ex- 
plain a curious fact, observed in the efflux of 
air from a blowing machine, and in the escape 
of steam from the valves of boilers. If a cir- 
cular disc of four or five times the diameter of 
the orifice be placed close to it, not only will it 
not be forced away by the current of the 
elastic fluid, but it will be retained by a con- 
siderable force ; insomuch that if the orifice be 
directed down wards, the disc, though formed of 
a dense metallic substance, will be supported 
in opposition to its gravity. Let air issuing 
with considerable force through the aperture 
JAB have its course interrupted 
by the metallic plate C D ; the 
current will assume the form of a 
— conoid E A B F, containing the 
cavity EOF. At first the space C G D will 
be with filled the effluent air ; but if a lateral 
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m this conoid will join itself to tW which ea» 
capes by the edges of ther plate, anda vacuum? 
will be formed in the space COD, the 
plate C D be forced towards the aperture by 
the pressure of the atmosphere ou the opposite 
tide. But as it approaches the tfi* 

action of the effluent air will become more in* 
tense, and the dimensions of the void space be 
di mini shed, bo that the plate will assume a 
position in which the forces tending to move it 
m opposite directions will be balanced. 

It has been demonstrated by Newton, in the 
second book of the Principia , that % velocity 
with which sound is propagated through the air 
is the same as that which a heavy body would 
acquire by falling through half the height of 
the homogeneous atmosphere, and consequently 
equal to B^/13078, or about 916 feet per 
second. But this theoretical determination is 
found to differ considerably from experiment; 
which gives a velocity of 1126 feet per second, 
when the temperature of the air is at 02°. of 
Fahrenheit’s thermometer. Laplace suggested 
a very probable explanation of this discrepancy; 
namely, that the condensation caused by the 
vibrations produced a degree of sensible heat 
by which the elasticity of the air is increased, 
or, rather, the density diminished, while the 
elastic force remains the same. In consequence 
of this extrication of heat, the number given by 
the formula of Newton must be multiplied by 
the square root of the number which expresses 
the ratio of the specific heat of the air under a 
constant pressure to its specific heat under a 
constant volume. This number is found by 
experiment to be 1*376, the square root of 
which is 1*173 ; and on applyingthis correction 
with the proper corrections for temperature* 
the theoretical determination approaches very 
closely to the experimental result. [Sound.] 
The science of pneumatics has been created 
entirely by modem discoveries. Galileo first 
demonstrated that air possesses weight. His 
pupil Torricelli invented the barometer; and 
Pascal, by observing the difference of the alti- 
tudes of the mercurial column at the top and 
the foot of the Puy de Pome, proved that the 
suspension of the mercury is caused by the 
pressure of the atmosphere. Otto Gufcndke, a 
citizen of Magdeburg, invented the air-pump 
about the year 1664 ; and Boyle and Mariotte, 
soon afterwards, detected by its means the prin- 
cipal mechanical properties of atmospheric air. 
Analogous properties have been proved to be* 
long to all the other gases. The problem of 
determining the velocity of their vibrations was 
solved by Newton ana Euler, but more com- 
pletely by Lagrange. Tfee theoretical prin- 
ciples relatire to the prearare and motion of 
elastic fluids, from which the practical far* 
i mule are deduced, were established by Daniel 
j Bernoulli, in his Hvdrodynamiea (1788); but 
have been rendered more general by Name* 
! (Mem, de VAcad. 1830). The expenmente of 
Regnault are given in Ann. 06. PAw. (8] hr, 
1 5 and v. 62 ; those of Magnus in Ayg. dss« 
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tv* 1 , and VHi. 177 ; and Graham’s researches 
in Phil. Mag. 1884, Phil . Tran*. 1846, p. 678 , 
and Phil. Tran*. 1863, p. 385. [Aie ; Are 
Phxp; Babometeb.] 

Pbwi lainmartil (Gr. mvptrropdx 61 )* 
Ecclesiastical History, a name of reproach, 
giren to those who, in the fourth and fifth 
centuries, impugned the divinity of the Holy 
Ghost [MAcaooBfiAiis.] 

Tiiisnioniitor (Gr. wrevya, air, and 
girpsa, measure). A gasometer constructed for 
the purpose of measuring the quantity of air 
taken info the lungs, and again given out, at 
each inspiration and expiration. 

fBeamatOftls (Gr. nrevpirwris, inflation). 
Emphysema. A collection of air in the cellular 
membrane, rendering the part tumid, elastic, and 
crepitating when pressed. It rarely arises spon- 
taneously, but generally from some wound which 
affect* the lungs, and by which the air spreads 
through the cellular membrane. In some 
rare cases it is an effect of certain poisons. 

FDSmDObranchlatei (Gr. vk« vpa, air; 
fipdyx*** gills). A name applied by Hunter 
to Perennibranchiate reptiles of recent 
zoologists; and by Lamarck to an order of 
Gastropodous molluscs. 

fneunonla (Gr. mevfiovta). An inflam- 
mation of the lungs, or more correctly an in- 
flammation of the true pulmonary tissue. 
This disease is ushered in by fever, cough, hard 
and rapid pulse, and if both lungs be involved 
severe dyspnoea occurs. The expectorated 
matter is coloured by blood. The tendency of 
pneumonic inflammation is to produce con- 
solidation of the lung, and this, which in its 
first stage, goes by the name of red hepatisa- 
tion, may pass on to grey hepatisation, which 
has been well described by Laennec. This 
change may again be followed by modification, 
degeneration, and softening, and a cavity be the 
result. This latter stage constitutes the pneu- 
monic phthisis of some authors. The usual 
course of pneumonia, however, is that the red 
hepatisation becomes resolved, and the lung 
tissue returns to its healthy condition. Pneu- 
monia complicates many forms of disease, viz. 
albumin una. measles, typhoid and typhus 
fever. An interesting form of pneumonia, in 
which single and separate lobules are affected 
(lobular pneumonia), is observed in cases of 
blood poisoning, and other states which cause 
the mmute ramules of the arteries of the lungs 
to become plugged up. Opinions vary greatly 
as to the proper mode of treating acute pneu- 
monia, some recommending large bleedings 
and the administration of calomel, opium, and 
antimony, while others believe that equal 
success Attends a less heroic and almost ex- 
pectant plan of procedure. Ho general rule 
can be given, and each case would seem to de- 
mand treatment modified by a consideration 
of constitutional conditions, climate, &c. In 
pneumonia complicating other diseases the 
nature of the primary malady must, of course, 
greatly modify our views of the fittest treat- 
ment for the especial i 
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fneunoBolOfy (Gr. wrevpSp, lungs, and 
\iyos). The anatomy of the respiratory, vocal, 
and calorific organs. 

Pn eum othorax (Gr. tvsv/m, and 
chest). An accumulation of air in the sac of 
the pleura. 

Pnlgallon (Gr. mya\lwr, from svfyw, I 
suffocate). A name given by some medical 
authors to the nightmare , from the, sense of* 
suffocation which it induces. [Ephtaltbs.] 
Fbjz (Gr. irv<J£). The place of assembly 
for the Athenian demos, to the west of the 
Areopagus, on a slope connected with Mount 
Lycabettus. It was semicircular in form, and 
had an area of about 12,000 square yards. On 
the north side was the Benia, or tribune, cut 
out of the rock, and commanding a view Of the 
sea from behind and of the Propylsea and 
Parthenon in front. 

Poa (Gr. grass). A name given by botanists 
to a genus of grasses of considerable extent, 
and very abundant in the pasturages of Europe. 
One of the commonest of all weeds is the Poa 
annua. Poa trivialis and pratensis are valu- 
able species, sown extensively as a part of th< 
artificial pastures which are now commonly 
made with picked grasses instead of hay seeds. 
In general, they are nutritious and agreeable to 
cattle. P. nemorali* is one of the few grasses 
which thrive in shady places. 

Poachers. [Game Laws.] 

Pooo (Ital. little). In Music, a word fre- 
quently prefixed to another to lessen the strength 
of its signification ; as poco largo, a little slow. 

Pocnamu or Poenamu. The name given 
by the natives of New Zealand to the variety 
of Jade or Nephrite which is used by them for 
the manufacture of axes and other weapons. 

Pod (Mr. Wedgwood identifies this word 
with Dan. pude, a pillow ; Esthon. paddi, a 
cushion : Dictionary of English Etymology). 
In Botany, the capsule of Leguminous and 
Cruciferous plants, the former being more 
particularly called legumes, and the latter 
siliqnes or silicles. 

Podagra (Gr. a seizure of the foot). [Gotjt.] 
Podettk (Ital. from Lat. potestas, power). 
The chief magistrate in the republics of Italy 
in the middle ages was commonly so styled. 
His appointment was generally annual. At 
one time (especially at Florence) it was the 
custom to elect a foreigner, as more likely to 
be impartial. The title was retained for officers 
of inferior rank in Genoa and Venice. By 
this name were also known certain magistrates 
set np by Frederic I. in the Lombara cities. 
(Hallam’s Middle Agee , ch. iii. part i.) 

Podetia (Gr. * 069 , noZ6s, a foot). In 
Botany, the stalk-like elevations which support 
the shields of some Lichens ; also the stalk of 
the spore-cases of mosses, &c. 

Podleeps. A genus, of birds, commonly 
called Grebes, placed in the order of Palmipeds 
r Cuvier, but forming the transition from 
te waders to the swimmers by having the 
webs of the toes incomplete, and formed by a 
scalloped membrane, as in the coot. The legtf 
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are, however, placed far back, bo as to -render 
them efficient organs of swimming, while their 
use in walking on dry land is proportionally 
deteriorated ; the feet are admirably organised 
for propelling the body through the water; 
and the grebe, which dives more than it swims, 
assists the feet with a simultaneous Action of 
its wings ; but these, like the pectoral fins of 
fishes, serve mainly to direct apd vary the 
course of the bird. 

Podium (Lat.). In Homan amphitheatres, 
a massive wall running round the arena. On 
the top of the podium were the seats assigned 
to spectators of the highest rank ; above these 
seats rose the mceniana, or radiating seats on 
the sloping walls of the building. 

Podophyllum (a word coined from Gr. irofc, 
voids, a foot , and <pv\Xov, a leaf). A small 
genus of Ranunculacea, found in America and 
Lidia. The American species, P. peltatum, has 
lately acquired some repute as a medicinal 
agent, being employed as a cathartic, and as a 
substitute for mercury. Its large white nodding 
flowers are succeeded by egg-shaped yellowish 
fruits somewhat resembling a small lemon, and 
hence called Wild Lemon, though more gene- 
rally known as May Apple. Tne herbage is 
narcotic and poisonous ; the acid pulp of the 
fruit is edible though mawkish, while the rhi- 
zomes possess medicinal properties, and yield 
a resinous extract called podophyllin. The 
Indian species, P. Emodi , bears a 'somewhat 
similar fruit. 

Podostemaceee (Podostemon, pne of the 
genera). A small unimportant order of tro- 
pical aquatics ; they are of monochlamydeous 
structure, and arc referred to Lindley’s Eutal 
alliance of hypogynous Exogens. 

Pod. The Sandwich Island name for the 
fermented edible corms or tubers of Colocasia 
esculent a. 

Poeeile (Gr. t\ voiktXrj, sc. o’rod). A cele- 
brated portico or colonnade at Athens, where 
Zeno inculcated his doctrines. The Pcecile, 
built by Cimon about 470 n.c., was adorned by 
the statues of gods and benefactors; and the 
picture of Polygnotus, which represented Mil- 
tiades at the head of the Athenians and Pla- 
ttrans at Marathon, was here suspended. The 
paintings, which seem to have been on wood, 
were removed in the reign of Area di us, about 
400 a. d. (Beul4, VAeropole aPAthdnes.) 

Poecilltlc (Gr. toikIKos, variegated ). A 
name sometimes given to the variegated sands 
of the new red sandstone period, or rather to 
the series of rocks in which these sands occur. 

Pasoflopod* (Gr. voikIXos , and no6s t afoot). 
The name of an order of Entomostracous 
Crustaceans, including those which have feet of 
different forms and uses, the anterior ones 
being ambulatory or prehensile, the posterior 
branchial and natatory. 

Poeoamu. [Pocuamu.] 

Poetry (Gr. ironjroc^ rtyw, Ike ftrt of 
poetry, from wotdv, I make , the writers of | 
each different class of poems, epic, elegiac, &c., 
being called dvoirotoi, 4\ey etowoioi, epic-makers 
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and degy-makers: Aristotle, JDe Poet. 1 10). 
A complete and satisfactory definition of poetry 
has not yet been produced by writers on taste, 
or by poets themselveB. A popular one, suffi- 
ciently adapted to general notions, is fur- 
nished by lord Jeffrey : 4 The end of poetry 
is to please ; and die name, we think, is 
strictly applicable to every metrical compo- 
sition from which we derive pleasure without 
any laborious exercise of the unders tandin g/ 
(Ed. Rev. xi. p. 216.) But, in the first place, 
it has been maintained that 4 verse is not 
the limit by which poetry is bounded : it 
is the adiunct of poetry, but not its living 
principle. — 4 Poetry,* says Coleridge, 4 is not 
the proper antithesis to prose, but to science. 
Poetry is opposed to science, and prose to 
metre.* — 4 The proper and immediate object of 
science is the acquirement or communication 
of truth ; the proper and immediate object of 
poetry is the communication of immediate 
pleasure.* In the next place, Lord Jeffrey’s 
definition would clearly include burlesque 
composition. Is this strictly poetry ? It was 
included, certainly, by ancient critics in their 
rather artificial analysis of poetry: in the 
Poetics of Aristotle the rules of comic com- 
position are as elaborately laid down as 
those of any other species. Yet the excite- 
ment of the ridiculous is altogether of a dif- 
ferent nature from that produced by poetry 
in the modem sense of the word, which is 
necessarily either elevating, imaginative, or 
tender. And this effect it produces, as Cole- 
ridge has described it, by communicating to 
the reader 4 that pleasurable emotion, that pe- 
culiar state and degree of excitement, which 
arises in the poet himself in the act of com- 
position.* (Literary Remains.) The end of 
poetry, then, appears to be to produce intel- 
lectual pleasure by exciting emotions either of 
the elevated or pathetic order. But in what 
mode does poetry effect this ? The sight of a 
distressed object raises tender feelings ; a tale 
of distress does the same: to be witness of 
some stupendous event, or great natural phe- 
nomenon, elevates them ; and so docs the de- 
scription of such. Yet this tale or description 
is not poetiy. Some dramas, almost utterly 
destitute of poetical merit, retain a hold on 
theatrical audiences merely because they are 
transcripts of painful scenes actually occurring 
in domestic life. But these are not poetry, 
although constantly mistaken for it. So, again, 
the mere narration of a grand and surprising 
circumstance is not poetry, however akin to poet- 
ical the emotion which it inspires. Few passages 
in poetiy retain a greater held on the imagina- 
tion than the well-known accounts of Napoleon 
amidst the fires of Moscow, or the sack of 
Home by Bourbon, or the execution of Charles 
I., or mere descriptions of the Alps or Niagara : 
the most prosaic writer who treats these sub- 
jects, if he only adhere to truth and bring out 
its striking particulars, cannot fail of producing 
an effect wnicb may be termed, as regards the 
reader, poetical. This consideration leads ns 
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to the great characteristic of poetry, which is 
meatisSbr a creative art Its operation is 
4 making/ not transcribing. 'Imitation* it is, 
as Aristotle defines it ; not because it copies, 
but because it has its model in nature, and 
can never depart far from it without losing its 
character. land Bacon explains this by saying, 
that poetry ‘ doth raise and erect the mind, by 
submitting the shows <f things to the desire of 
the mind 7 The imagination alters these 'shows 
of things ’ by adding • or subtracting qualities ; 
and poetry brings to view the forms which 
result from the operation. 

But Lord Jeffrey goes on, in the passage 
which has been already quoted, to rive an 
analysis of the elements of poetical pleasure. 
'This pleasure,’ he says, ' may, in general, 
he analysed into three parts : that which we 
receive from the excitement of passion or 
emotion ; that which is derived from the play 
of imagination, or the easy exercise of reason ; 
and that which depends on the character and 
qualities of the diction.* The first'two are the 
vital and primary species of poetical delight. 
This analysis may lead ns to consider the 
faculties 'by the exercise of which these several 
pleasures are produced — faculties widely dif- 
ferent, yet all poetical; seme of them more 
and some less essential to the production of 
poetical pleasure; some less ana some more 
conspicuous in different poets : all united in 
lyany. 

1. Imagination is, emphatically, the great 
poetical faculty. It is 'the first moving or 
creative principle of the mind, which fashions 
out of materials previously existing new mate- 
rials and original truths.' It is ' a complex 
power, including those faculties which are 
called by metaphysicians conception, abstrac- 
tion, and judgment;' the first enabling us to 
form a notion' of objects of perception and 
knowledge ; the seoond ' separating the selected 
materials from the qualities and circumstances 
which are connected with them in nature ; ' the 
third selecting the materials. (Stewart: see 
the article ' Poetry' in the Eneye. Brit.) Its 
operations are most various, and it exhibits 
itself in poetry in vety different degrees and 
forms. It may shine here and there, chiefly in 
comparison, or in bold and pleasing meta- 
phor, breaking the chain of a narrative, as 
in the Homeric poems and the earlier poetry 
of most nations ; it may harry image on image, 
connected only by those exquisite links of 
thought which are present in the mind of the 
poet, in daring, compressed, rapid language, as 
u words were inadequate to its expression, as 
in the Hebrew prophets, in jEschylus, and often 
in Shakspeare ; it may predominate in entire 
sustained conceptions, grasping at general fea- 
tures, as in Milton ; it* may cling more closely to 
the ‘ shows of things,' dwelling in particulars, 
reproducing with startling vividness images 
little altered, graphic, and minute, as in 
Dante ; and here it often approaches to fancy. 
Imagination, combined in a greater or less degree 
with thought or reflection, bat with little of 
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the other poetical qualities, produces a kind of 
poetry which suits the taste of a refined and 
thoughtful class, but has little hold on the 
general mind. 

2. No distinction has given critics more 
trouble, in the way of definition, than*that be- 
tween imagination and fancy. * Fancy,' it has 
been said, ' is given to beguile and quicken the 
temporal part of our nature ; imagination to ' 
incite and support the eternal.' — ' The distinc- 
tion between fancy and imagination,' Bays an- 
other, ' is simply that the former altogether 
changes and remodels the original idea, im- 
pregnating it with something extraneous ; the 
latter leaves it undisturbed, but associates it 
with things to which in some view or other it 
bears a resemblance.' Now the latter is an 
operation of thought, wit, or judgment; and 
this perhaps may lead us to a nght conclusion. 
The poetay of true fancy is merely that of 
imagination ' at a lower point of excitement,’ 
or employed on less elevated subject-matter. 
The poetry of the Midsummer Night's Dream, 
for instance, may be termed either imaginative 
or fanciful with equal correctness. But there 
is also a spurious fancy, the offspring of a quick 
wit, adopting poetical diction: where wit is 
very nearly allied to imagination, yet not the 
same, as in the compositions of T. Moore. 

3. Lord Jeffrey, as we have seen, associates 
with the pleasure of imagination the pleasure de- 
rived from ' the easy exercise of reason.’ This is 
produced chiefly by the faculties of thought, 
wit, and reflection. It may indeed be doubted 
whether the expression of thought, however 
energetic and Acute, clad in current poetical 
diction, is really poetry. Certainly it is so, if 
at all, in a very inferior degree to that of the 
imagination. And yet when we reflect how 
much of the pleasure which we derive from 
verse is of this kind, how many of the greatest 
names in the history of poetry are distinguished 
for this alone, and that one great literary 
nation (the French) seems to have placed its 
idea of poetry entirely in the expression of 
thought and feeling, and chiefly. the former, we 
can scarcely refuse it an important place. It 
also takes many shapes. It appears in the 
form of witty or acute conceits, asinDonnesud 
Cowley, and in many French and Italian poets, 
nearly allied to that spurious fancy of which 
we have spoken. It lightens in flashes of 
high-minded indignation or keen sarcasm in 
Juvenal ; assumes a still loftier moral tone 
in Fersius, and often in Diyden, miked with 
grave, energetic, powerful reflection. It takes 
the easier tone of acute knowledge of the 
ways of man in the Satires of Horace, and en- 
livens the charming narrative of Ariosto. It 
often assumes a rhetorical character, as in 
Corneille and Lucan. There is a trivial ex- 
periment by which the difference between this 

I and imaginative* poetry may be tested. Turn 
both into prose : the latter retains its poetical 
character ; the former seems to lose it. 

; 4. The expression of passion, sentiment, or 
pathos, is the most common and universal of 
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■all sources of poetical pleasure. It is the 
very soul of au early and simple poetry; 
it pervades no less that of the most civilised 
communities. Yet this class of poetry is less 
truly and emphatically poetical than the imagi- 
native ; although more popular. The pleasure 
occasioned by it is of a mixed nature : it arises 
from the excitement of peculiar sympathies, 
not produced, but heightened only, by the form 
in which that excitement is conveyed. This is 
the reason why mere popularity is not a test of 
the excellence of poetry. The uncritical reader 
calls that the best poetry by which he is best 
pleased. Devotional poetry, for instance, ap- 
peals to a universal class of sympathies ; and 
on this account often acquires a factitious value. 
The highest attribute of a poet, in this branch 
of the poetical faculty, is a sensibility to all 
the springs of our passions, joined with the art 
of expressing it ; these, when united with that 
power of personification which is more pecu- 
liarly the dramatic faculty, produce the drama 
in its highest and noblest shape, such as ! 
it is exhibited by Shakspeare, and by him j 
alone. But the power of giving language to 
the sentiments of any common and elevated 
passion is by itself a great poetical merit. The 
passion of love is the staple of numberless 
bards. The passion for war or conflict, un- 
happily natural to man, is a source of poetry : 
it is impossible not to perceive in Homer and 
Scott, independently of their art of narration and 
energy of description, an exultation in the ani- 
mal excitement of the imaginary battle, the 
certaminis gaudia of the savage Attila, pecu- 
liarly and intensely poetical. The sentiment 
of self-love, the natural propensity to exhibit 
self to self in a romantic or elevated point of 
view, forms a great part of the charm of such 
a muse as that of Byron. Again, indepen- 
dently of the direct expression of feeling, there 
is in some poets a general colouring derived 
from it, thrown as a light veil over all the ob- 
jects presented, which is a singularly attractive 
attribute. Such is the tinge of grave and 
serious tenderness which shades the poetry of 
Sophocles and Virgil, and assumes, perhaps, a 
more feminine character in that of Tasso. 

These are the more strictly subjective quali- 
ties of true poetry. There are others, of a more 
objective character, which can scarcely be said 
to belong to it strictly as poetry, and yet can 
scarcely be excluded from a general review, 
such as: — 

6. The dramatic faculty, of which we have 
already spoken, which seems to consist in acute 
powers of observation of the varieties of human 
character, together with the rarer power of 
delineating it with such force as to bring the 
imaginary person distinctly before the reader. 
It is the wonderful and unique characteristic 
of Shakspeare, in whom all individuality, as 
has been often observed, seems absolutely lost. 
If we are to look for a second to Shakspeare 
in this high faculty, we shall find him, among 
poets, perhaps only in Scott. But it is a power 
often much developed in writers who are not 
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poets in any sense, such us Lc and Da 
Foe. 

6. The descriptive faculty is of the same 
kind; that of bringing the objects of external 
nature, or passing scenes of whatever sort* 
vividly before the reader’s fancy. When the 
objects or scenes so represented are such as 
the painter might choose with advantage for 
the exercise of his art, the faculty is properly 
termed picturesque ; though that word is often 
of a looser acceptation. It is obvious that this 
also is a faculty common to poets, with many 
others who are not so ; but sustained energy of 
description, as in the Homeric poems, forms a 
magnificent groundwork for strictly poetical 
ornament. In the poetry of modern times, 
especially in this country, and in Germany, the 
description of external nature has been made 
subservient i/> the purposes of imagination and 
reflection by writers of high genius; and this 
combination peculiarly characterises the taste 
of the age, of which Wordsworth and Tennyson, 
in very different manners, may be cited as illus- 
trious examples. 

7. Lord Jeffrey ranks last the pleasure de- 
rived from diction, as of a secondary order; 
which it undoubtedly is, and yet almost essen- 
tial. The liighest poetry, without beauty of 
style, is rarely or never popular, while the 

oems of Virgil owe their charm chiefly to 

eauty and felicity of diction. 

8. Lastly, we must not omit the pleasure of 
melody : not essential to poetry, since there 
may be pootry without verse.; not always a 
merit of the poet himself, since much depends 
on the language — and a Greek or Italian poet, 
ceteris paribus, will ever be preferable to an 
English or German one, on this account alone ; 
but a grace which heightens the charm of the 
noblest poetry, and sometimes captivates the 
sense even in the most indifferent. 

Pogostemon (Gr. iraryuv, a beard, and 
(TT^fuwv, a thread). The genus of Labiate 
plants which yields the Patchouly scent. The 
plant itself, called P. patchouly, is an unattrac- 
tive subslmibby species, found wild in India 
and Malacca. The odour, which is peculiar, 
is highly popular not only in Europe but in 
India, where it is one of the commonest 
perfumes- found in the bazaars. The leaves 
and young tops yield by distillation the vola- 
tile oil from which essence of Patchouly is 
prepared. Genuine Indian shawls and In- 
dian ink were formerly distinguished by their 
odour of Patchouly, but since the perfume has 
become common in Europe the test does not 
hold good. Ill effects, Buch as loss of appetite 
and sleep, nervous attacks, &c., have been 
ascribed to the excessive employment of Pat- 
chouly as a perfume. It is called Pucha-pat 
by the Malays. [PxTCHotnLT.] 

Poinding. In Scottish Law, a species of 
diligence (i. e. process), whereby the property 
of the debtor’s movables is transferred to the 
creditor. Poindings are either real or personal ; 
the -former affecting the debtor's movables on 
the lands to which the debt attaches, the other 
3 P 
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hie movables generally. The effect of real poind- 
ing is to give the user of it right to the rents. 

Folnxettia (after M. Pomsette, its dis- 
ooverer). A genua of Euphorbiacea, by some 
botanist* included in Euphorbia itself, inte- 
resting chiefly for its ornamental properties. 
It produces at the ends of its shoots, surround- 
ing the inconspicuous flowers, a number of large 
elliptic scarlet bracts, which render it exceed- 
ingly ornamental ; and small plants surmounted 
by a coronal of these highly coloured leaves 
are now grown in large numbers for the flower 
markets, being all the more valuable from 
bearing their inflorescence in winter. 

Foint (Let: punctum). A steel instrument 
used by engravers for tracing the work on a 
copper plate. A diamond point is sometimes 
used in gem-engraving. 

Point. In Geometry, that which has position 
but not magnitude. The extremities of a line 
are points. It is sometimes convenient to 
consider a point as an evanescent circle or 
sphere. & point-circle has thus the equation 
* 2 + y 2 “0, 

and a point-sphere the equation 
a fl + y* + s f — 0. 

Point. In Heraldry, an ordinary somewhat 
resembling the pile [Pile], but issuing from 
the base of the escutcheon instead of the 
chief : seldom used in English, but frequently 
in foreign armories. 

Point. In Music, a character used by many 
instead of the dash, its chief use being to dis- 
tinguish those notes from which an intermediate 
effect is required dissimilar to the dash. 

Foint Blank. In Gunnery, this term de- 
notes the position of the gun when so pointed 
that its axis produced will pass through the 
object aimed at. A gun may therefore be \ 
point blank with reference to an object, and 
yet not be parallel to the horizon. The point 
blank range of a gun is the range obtained at 
the first graze of the shot, when the piece placed 
on its proper carriage is fired, with the service 
charge, on a horizontal plane, with no elevation. 

Foint of Inflexion. [Inflexion.] 

Foint of Moan Impact. In Rifie prac- 
tice, the point formed by the intersection of 
two lines drawn parallel to two fixed bases, 
horizontal and vertical, generally one side and 
the bottom of the target. From these bases 
the horizontal and vertical distances of each 
shot are measured, and the mean distances of 
all the shot are found by dividing the sum of 
the distances by the number of shot. Lines 
are then drawn at these mean distances, and 
their intersection is the point of mean impact , 
from which the distance of each shot is 
measured; these distances are added together, 
and their sum, divided by the number of shot 
on the target, gives the figure of merit Half 
a diagonal of the target is allowed for every 
shot that misses. 

Foint*. Small fiat pieces of cordage put 
through the sails in horizontal rows, for the 
purpose of reefing them. 

Foint* of the Compass. [Compass.] 
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Foint*, Conjugate. [ Akhasmonio Ratio ; 
Conjugate and Isolated Points.] 

Fplnt* of the Zscntoheon. In Heraldry, 
the nine points of the escutcheon are marked by 
letters in the cut attached to the artide Hebald- 
by, which is copied from those in the ordinary 
English works on the element* of the science. 
They are : A, dexter chief ; B, middle chief ; 
C, sinister chief (Fr. chef, head)] D, honour 
point f E, fess point, which is the centre of 
the shield (Lat. fascia, belt or sash, from the belt 
encircling the middle of a man) ; F, nombril 
point (navel); G, dexter base; H, middle 
base; and I, sinister base. It will be ob- 
served, that the greater part of these names 
are taken from those parts of the human 
body which the shield was taken figuratively 
to represent. 

Foint* of Support. In Architecture, 
the collected areas on the plan of the piers, 
walls, columns, &c., upon which an edifice 
rests, or by which it is supported. It is evident 
that the smaller their total area, compared 
with the superficies of the whole building, all 
other things being equal, the greater is the 
skill exhibited by the architect ; and this for 
many reasons, not the least of which is the 
greater economy thus attained. But it is ne- 
cessary in all cases to bear in mind the re- 
sistance of the materials to a crushing weight ; 
which circumstance has led to great modifica- 
tions of late in the proportions of the points of 
support, owing to toe introduction of metal in 
building operations. We subjoin a table of 
some few buildings in Europe, examined fqr 
the purpose of ascertaining Uie relative areas 
of their supports compared with the area 
covered ; arranged in the direct order of the 
proportion of the latter. 


Ratio 
<to l-OOO) 
of Point* of 
Support to 
Area 


0-050 


0-118 

0127 

0-129 

0-150 

0-140 

0140 


0-155 

0-157 

0*165 

0167 

0109 

0170 

0-172 

0170 

0-104 

0*201 

0-217 


Temple of Claudia*, In 
Rome, now churoh of 
S. Stefano . 

Churoh of 8. Sabin o, 
Rome (destroyed) . 

I St Paolo, Rome 
Temple of Peaoe In Rome 
Church of St. Filippo Neri, 

Church of St. Giuseppe, 
Palermo 

Church of Notre Danv-t 
Pari* .... 
Church of St Dominico, 
Palermo 

Church of St. Sulpioe, Parle 
Church of Ste. Genevttru, 
Parte .... 
Church of St Peter ad 
Vincula, Rome 
'huroh of bt Vlh 
▼enna . 

Temple of Juno Luclna, 
Sicily . . . . I 

Central building of Bathe of I 
Diocletian. Rome . 
Cathedral of Milan . 

St Paul’*, London . 

Greek Temple of Pesitum 
Central building of Bathe 
of Caracalla, at Rome . 
Temple of Concord, Glr- 
genti, Sicily . 

Sta. Maria del Flori, 
Florence 

Moequo of Sta. Sophia, 
Conetantlnople 


Ancient Temple, Oalueeo, 
Rome .... 
St Peter-e, Rome . 

Hotel dee InvaUdee, Parte 


Total Area 
In Englleh 


56,726 

15,150 

106,515 

07,125 

22.820 

20,040 

07,545 

54.144 

00,760 

00,287 

21,520 

7 , 27 « 

0,821 

551,850 

125,853 

84,025 

14,505 

275,508 

0,849 

84,802 

105.200 

54,258 

9,200 

927,000 

29,005 


A Tea of 
Point* of 
Support 


1,545 

12,055 

8.571 

2,944 

5,611 

8,764 

4,098 

0,127 

9,269 

6^55 

1,149 

1,110 

58,797 

21,565 

14,511 

9,049 

48,911 

1,550 

17,050 

*sa 

9,167 

50,508 

7,790 



POINTED ARCHITECTURE 

Vointed Architecture. [Architecture.] 

• Voloter Bof. The variety termed Cants 
fandliaru aviculariua by Linnaeus. It is sup- 
posed to have been introduced from Spain. 
The descendants of the English variety of 
pointer when imported into tropical countries 
retain the acquired instinct of pointing to the 
same extent as their ancestors. 

foiatert, The. In Astronomy, the two 
bright stars in the body of the Great Bear, 
which point to the pole star, and enable it to 
be readily singled out. 

Volnttnff. In Artillery. [Latino a Gun ; 
Gunnery.] 

Poison (Fr. ; Lat. potio, a potion). A 
poison is commonly defined to be a substance 
which when administered in small quantities is 
capable of acting deleteriously on the body, and 
in popular language is confined to substances 
which destroy 'life in small doses. There are 
many difficulties in respect to the medical and 
legal definition of poisons, which are discussed 
in works on Toxicology, more especially in 
reference to the strict meaning of the term 
deadly poison , which is generally used in in- 
dictments for poisoning. (Taylor On Poisons.) 
[Toxicology.] 

Poison, Arrow. The name of Arrow 
Poison is given to various plants with which 
the natives in different parts of the world 
poison the tips of their arrows to render them 
more fatal in their effects. For this purpose 
the juice of Euphorbia heptagona , virosa, and 
cereiformis, is used in Africa, and that of E. 
cotinifolia in Brazil ; the Wourali, Ourari, or j 
Carana poison, derived from Strychnos toxifem , 
is employed by the savages of Guiana ; and 
the Tieuti poison, prepared from Strychnos 
Tieuti, by the Javanese. The poisonous juice 
of the Manchinoel, Hippomane 'tnancinclla , is 
also used for a similar purpose. 

Poison Wood. The name given in 
America to Rhus venenata, a virulent species 
of a poisonous family. 

Poison-flung. The superior maxillary 
teeth of certain species of serpents are so 
called, which, besides the cavity for the pulp, 
appear to be perforated by a second longitudi- 
nal canal, which is open at both ends and re- 
ceives at the end nearest to the base of the fang 
the termination of the duct of the poison -gland. 

The tooth consists essentially of a narrow 
and thin plate, bent upon itself lengthwise, 
and with the approximated margins adherent 
together. In some poison-fangs the line of 
adhesion is visible along 4he convex side of the 
tooth. There, is generally but one poison-fang 
on each maxillary bone ; but sometimes there 
are a few additional teeth behind the principal 
fang. The fang ordinarily lies recumbent ; but 
when the serpent is about tp strike with this 
weapon, it is erected by a rotatory movement 
of the jaw, and the poison-gland is at the same 
time compressed and emptied of its secretion, 
which is injected through the hollow fang into 
the wound. 

Poison-gland*. Those glands which se- 
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POLAR CLOCK 

Crete an acrid or venomous liquor, conveyed 
along an instrument capable of inflicting a 
wound, are so termed. The glands at the sides 
of the head of poisonous serpents, those at the 
base of the hollow jawB of the centipede, or at 
the aculeated tail of the scorpion, that com- 
municating with the sting of the bee and with 
the spur of the ornithorhynchus, are examples. 

Polacoa (Ital.). A peculiar vessel with 
three masts, navigated chiefly in the Levant 
and other parts of the Mediterranean. 

Polar. Having reference to poles ; as po- 
lar circles, polar regions, polar projection, &c. 

Polar Bear. A genus of bears, dismem- 
bered from the true bears ( Ursus) under the 
title Thalarctos maritimus. It differs from its 
congeners by the extreme flatness of the fore- 
head, as well as by the proportions of the limbs 
and form of the teeth. It Inhabits the Arctic 
regions, where it devours a greater compara- 
tive amount of fish and flesh than other bears. 
The chase of the white, or polar bear, forma 
an important source of employment to the 
Esquimaux, who use it as food. 

Polar Clock. An optical apparatus, in- 
vented by Professor Wheatstone, for finding 
the hour of the day from the polarisation of 
solar light. 

Light reflected from the atmosphere, like 
other reflected light, is polarised m a certain 
plane ; and it is found that the light reflected 
from any particular point of the sky is. polar- 
ised in the plane ’passing through that point, 
through the sun, and the eye of the observer. 
Suppose the point of the sky under observation 
to be the pole, then the plane in question is on© 
which passes (sensibly) through the axis of the 
earth’s rotation, and consequently the angle 
which it makes with the meridian is an hour 
angle: if, then, the situation of this plane be 
determined, tbe hour of the day, or time from 
true noon, is determined also. 

Mr. Wheatstone’s method of determining the 
plane of polarisation consists in attaching to 
the top of an upright pillar a glass plate, held 
by a brass ring, and directed perpendicularly 
to the earth’s axis, the lower half of the ring 
being divided into twelve equal parts (which 
may be again subdivided) to represent the 
hours. A conical tube is fitted into the brasn 
ring, so that its axis is parallel to that of thu 
earth. The upper and wide end of the tube is 
closed by a plate of glass having a star of 
selenite on it, and a Nicol’s prism is attached 
to the lower end. The principal sections of the 
thin plates of selenite which form the star are 
all parallel, and inclined at an angle of 46° to 
the plane of polarisation of the prism, and so 
placed that the lamellae simultaneously appear 
colourless. In order to make the observation 
the tube is turned till the central portion of 
the star exhibits the maximum of red colour, 
when a black line drawn on the glass plate in 
the direction of a principal section of the 
lamellae, and serving as an index, gives the 
position of the plane of polarisation of the 
reflected light, and consequently indicates the 



POLAR COORDINATES 
hour. Instead of this apparatus, Soleil pro- 
posed to use a polariscope containing two 
plates of quartz of opposite rotation, in which 
case the situation of the plane of polarisation 
becomes known by the equality of colour. 

The polariscope has some advantages over 
the sun-dial, inasmuch as it may be used some 
time before sunrise and after sunset, and even 
when the sky is in some measure clouded ; but 
the practical use of the instrument appears to 
be subject to many considerable difficulties. 
( Annual Report on the Progress of Chemistry , 
$o. vol. iii. part i.) 

Volar Coordinates. [Coordinates.] 

Volar Developable of a Won-Plane 
Curve. The surface enveloped by its normal 
planes. The generators of the surface or the 
intersections of consecutive normal planes were 
called by Monge the polar lines ; they are per- 
pendicular to the respective osculating planes, 
and pass through the centres of absolute cur- 
vature. Every point of a polar line, and con- 
sequently every point of the polar developable, 
is obviously equidistant from three consecutive 
points of the curve. The intersection of two 
polar lines, which is a point on the cuspidal 
edge of the polar developable, is equidistant from 
four consecutive points on the curve, and con- 
sequently the centre of the osculating sphere, or 
sphere of closest contact with the curve. Since 
every normal to the curve touches the polar 
developable, two intersecting consecutive nor- 
mals meet each other on a polar line, and the 
plane of the two contains the tangent to the 
original curve as well as the normal to the 
polar developable. From this it follows that 
the cuspidal edge of the developable formed 
by a Berios of intersecting normals of the 
curve is a geodesic ; on the polar developable 
it is also an evolute of the curve, so that the 
polar developable may be regarded as the locus 
of the evolutes of the original curve. By 
unfolding the polar developable into a plane, 
the original curve, which is an orthogonal 
trajectory of its tangent planes, becomes, as it 
were, condensed into a point, and the series of 
evolutes becomes transformed into a pencil of 
rays having that point as centre. The polar 
developable also contains the locus of the centres 
of absolute curvature, but this does not in 
general form one of the series of evolutes, since 
two successive principal normals do not intersect 
one another, but touch the polar developable 
at consecutive points of the same polar line. 
We may mention lastly an important relation 
between the primitive curve, and the cuspidal 
edge of its polar developable, viz. the angle of 
contact of the one is equal to the angle of 
torsion of the other. A similar relation, how- 
ever, does not exist between the radii of curva- 
ture and torsion, since the corresponding ele- 
mentary arcs of the two curves have in general 
different lengths. All that can be asserted 
with respect to these radii is that the rectangle 
under the corresponding radii of curvature is 
equal to that under the radii of torsion. The j 
polar developable of a spherical curve is a cone 
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POLAR RECIPROCAL 
whose vertex is at the centre of the sphere 
with which all osculating spheres coincide. 
The polar developable of a plane curve is a 
cylinder standing on the plane evolute of that 
curve, and containing all its non-plsne evolutes. 
[Evolute.] 

Polar Distance. The angular distance of 

a celestial body from either pole. Thus we have 
north polar distance and south polar distance? 
The decimation of a celestial body is its distance 
from the celestial equator, and in each hemi- 
sphere is the complement of the polar distance. 

Polar Dlffhts. [Aurora Borealis.] 

Polar &lne of a Won-Plane Curve. 
The name given by Monge to the line in which 
two consecutive normal planes intersect one 
another. [Polar Developable.] 

Polar Reciprocal of a Plane Curve. 
The locus of the poles of its tangents, or the 
envelope of the polars of its points, these poles 
and polars having reference usually to a given 
circle. The polar reciprocal (or reciprocal , as it 
is more frequently called) and the primitive 
curve, therefore, are reciprocal polars with re- 
spect to an auxiliary circle. The equation of 
this circle being written in the homogeneous 
form : 

jr a +y a + r*=»0, 

the polar of a point f, 17, f, will have the 
equation, 

xt + y tj + *C“0, 

and the equation of the polar reciprocal will 
be simply the expression of the condition that 
this polar shall touch the primitive curve. The 
function of £, 17, jf, which when equated to zero 
expresses this condition, belongs to the class 
of functions, called tactinvariants , and in this 
particular rase the function is called the reci- 
procant of the quantic u, where u = 0 is the equa- 
tion of the primitive curve. [Tactinvariant 
and RECimocANT.] 

The actual calculation of the reciprocant is 
often a difficult problem : it has, however, been 
effected for many curves of higher orders, as may 
be seen on reference to Dr. Salmon’s works. 

The auxiliary quadric with respect to which 
poles and polars are taken being a circle, 
metrical as well as graphic properties of curves 
may be easily transform- 
ed. The centre of the 
auxiliary circle (or ori- 
gin) being at 0 , the polar 
of any point m, on the 
primitive curve u, is the 
perpendicular to om at / ' S V 
the inverse point m p [ q ^ t 
where /fc 2 = V ^ 

(radius) 2 . The locus of X, y 
%, therefore, is at once 
the inverse curve to the 
primitive and the pedal 
of its polar reciprocal; 
in other words, the polar reciprocal is the 
first negative pedal of the inverse of the primi- 
tive ; or, what is the same thing, the inverse 
of the first positive pedal. In this manner a 
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useful relation ia established between three i im- 
portant classes of curves. [Inverse Curves 
and Pedals.] 

The polars of points tn lines are obviously 
homographic with respect to the points them- 
selves, and therefore correspond anharmonically 
to the latter ; so that to a point and its polar 
with respect to any conic C correspond, re- 
spectively, a polar and its pole with respect to 
the reciprocal conic C\ The properties of 
reciprocal conics, however, are too numerous to 
be here enumerated, and are fully discussed in 
all good treatises on the subject. 

In the same way the polar reciprocal of any 
surface S is the locus S' of the poles of its 
tangent planes, or the envelope of the polar 
planes of its several points, with respect to an 
auxiliary sphere. The polar plane of every 
point m is perpendicular to the radius vector 
om, and cuts the latter in a point such that 
om.om t = k 1 « const. The polar of every line is 
a line At right angles to the former, and the 
shortest line between the two always passes 
through the origin. Since a surface S of the 
n th order meets every line in n points, » tan- 
gent planes can be drawn through every line 
to the reciprocal surface S' ; in other words, the 
latter is of the » th class. If one oi these sur- 
faces is a quadric, therefore, the other will be 
so. The reciprocal of a ruled surface is an- 
other ruled surface of the same order, for in 
the one, since an infinite number of tangent 
planes pass through a generator, in the other 
an infinite number of points will lie in a line, 
and further, the order and class of every ruled 
surface are equal — the planes being all tan- 
gent planes which are drawn through an ar- 
bitrary line and the n generator of the surface 
which it meets. The polar reciprocal of a de- 
velopable is a non-plane curve, for since in the 
former the tangent planes coincide at all points 
of a generator, in the latter the points of con- 
tact of all planes through a tangent coincide. 
The order of the developable is again the same 
as the class of the curve, and the class of the 
developable, or number of tangent planes 
through a point, is equal to the order of the 
curve. To the cuspidal edge of the one cor- 
responds the developable formed by the tan- 
gents of the other, and so on. Finally, the 
polar reciprocal of a cone is a plane curve. 

Volar Triangles, f Spherical Trigono- 
metry.] 

Tolars, Reciprocal. [Reciprocal Po- 
lars.] 

Polarisation of Rigtat. Ordinary light ii 
regarded as Consisting of ethereal undulation i 
occurring in every conceivable plane. By th< 
reflection of such light from certain surfaces, o: 
by its transmission through certain bodies, these 
undulations are made to take place in one oi 
two planes only. The light is then said to be 
polarised. 

The polarisation of light may be effected ii 
various ways, but chiefly in the following : 1 
By reflection at a proper angle from the sur 
faces of transparent media, as glass, water, 
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&c. 2. By transmission through crystals 

possessing tne property of double refraction. 

3. By transmission through a sufficient number 
of transparent uucrystalfised plates placed at 
proper angles. The following experiment will 
serve to illustrate the first of these modes, and 
also give a clear idea of the difference between 
common and polarised light. 

Let A and B be two metallic or pasteboard 
tubes open at both ends, , 

md fitting into each other 

io as to turn stiffly. Into 

ach of these let a piece / 

•f polished glass M, N, having one of its sides 
oughened, and blackened with melted pitch or 
ilack varnish so as to destroy its internal 
■eflection, be fixed in such a position that its 
lurface shall make an angle of 33° with the 
axis of the tubes. Let the tubes now be placed 
io that the light from the sun or any luminary 
ailing on the plate M, shall be reflected along 
the axis : and let the tube A be fixed in that 
do si ti on. The light which traverses the axis 
•f the tube will fall on the plate N, from which 
t will be again reflected, and may be received 
Dy the eye, or on a screen. The apparatus 
jeing thus arranged, let the tube B be turned 
round within A, carrying with it the reflector 
N, which in its revolution will always preserve 
the same inclination to the axis of the tube ; 
nd the ray of light reflected from N will 
describe a conical surface. Now, on attending 
bo the ray reflected from N, it will be observed 
n the course of the revolution constantly to 
vary in intensity: at two opposite points it 
will acquire a maximum of intensity ; and at 
other two opposite points, intermediate between 
these , it will entirely disappear. On 
the positions of the reflecting planes at the 
occurrence of these phases, it will be found 
that the intensity of the light is greatest when 
the plane N is parallel to M, and that there is 
no reflection from N when the two planes are 
at right angles. It thus appears that a ray of 
light reflected from the surface of glaBS at this 
particular angle of 33° is incapable of being 
reflected a second time from a similar surface, 
perpendicular to the former, at an equal angle 
of incidence. This property is expressed by 
saying that the light reflected irom M is 
polarised in the plane of reflection. It has, 
m fact, acquired some property or modification, 
ih virtue of which, while it preserved the power 
of being again reflected in the same plane, it 
ceases to be subject to the ordinary law of 
reflection in a perpendicular plane. 

When the ray reflected from M m received 
perpendicularly on a tourmaline plate, it will 
present different phenomena of transmission ac- 
cording to the position of the axis of the plate, 
i. e. the axis of the crystal from which the plate 
was cut. If the axis is parallel to the reflect- 
ing plane, the whole of the light will be trans- 
mitted through the plate ; but if the plate be 
turned round in its own plane until the axis 
becomes perpendicular to the reflecting plane, 
no portion of the light will be transmitted,. 



POLARISATION OF LIGHT 

From these experiments it appears that light When the rhomboids are in similar positions, 
polarised by reflection possesses the following or have their homologous faces parallel, neither 
characters, which are invariably found to be- of the pencils will be separated by the second 
long to all polarised light, in whatever way crystal; but 0 will produce only an ordinary 
the polarisation may have been produced: 1. ray, and E only an extraordinary ray. On 
It is incapable of being reflected by polished turning the second crystal round through an 
transparent bodies at certain angles of inci- angle of 90°, 0 produces only an extraordinary 
deuce, and in certain positions of the plane of ray, and E only an ordinary ray. In intenner 
incidence. 2. It is incapable of being trans- diate positions, each pencil is separated by the 
mitted by a plate of tourmaline when incident , second crystal into two, in the same manner 
perpendicularly upon it, in certain positions of | as ordinary light. This experiment, which was 
the plate ; but it is readily transmitted by it in first made by Huygens, and accurately described 
certain other positions, at right angles to the by him, may be made as follows: Take two 
former. moderately thick rhomboids of Iceland spar ( and 

The polarisation of light by reflection is only lay them down (the one over the other) on a 
effected completely when the light falls on the sheet of white paper, having a small and well- 
reflecting surface at a particular angle ; and it defined black spot on it. When the rhomboids 
has been mentioned that, in the 'case of glass, are so placed that their homologous sides are 
the angle which the direction of the ray must parallel, the spot will be seen double through 
make with the surface is about 33°, or the the combined crystals, as if they formed one 
angle of incidence (the complement of the piece ; both images will be equally bright, and 
former) must be 67°, in round numbers, the line which joins them will be parallel to 
This angle is called the 'polarizing angle. It is the principal sections of the crystals. This is 
different for different substances ; but from an shown at A in the figure below. If we now 
extensive series of experiments with a great turn round the upper crystal in the horizontal 
number of different bodies, Sir David Brewster plane from left to right, two new faint images 
found the following remarkably simple and will make their appearance, as at B. Con- 
beautiful relation to subsist in all cases be- tinuing to turn, the four images will be all 
tween the polarising angle and the refractive equally luminous, as at C, where the crystal 
power of the medium, viz. The tangent of the has been turned 45°. As the rotation proceeds, 
polarizing angle for any medium is the index the two original images become extremely 
of refraction belonging to that medium. faint, as at D. When the crystal has been 

All reflecting substances are capable of po- turned 90°, there will again be only two images, 
larising light if incident at proper angles ; but as at E : two new faint images will again appear 
metallic bodies, and bodies of very high re- at F. At G, where the angle of rotation is 
tractive power, like the diamond, appear to three quadrants, the four will be again equally 
do bo only imperfectly, the reflected ray not bright; farther on 
entirely disappearing in circumstances when a at H they will bc- 
perfectly polarised ray would be completely come unequal; and 
extinguished. at I, when the revo- 

When light is reflected at an an^le greater lution is precisely 180°, they will all coalesce 
or less than the polarising angle, it is partially into one bright spot. From all these appear- 
polarised. A second reflection in the same ances it follows that the ordinary ray is polar- 
plane renders the polarisation more complete ; ised in the principal plane of the crystal, and 
and by repeating the reflections a sufficient the extraordinary ray in a plane perpendicular 
number of times, it may be polarised at. any to the principal plane. 

angle of incidence. The phenomena produced by the polarisation 

The second method of effecting the polari- of light are among the most splendid and sin- 
sation of light, above mentioned, is by trans- gular in the whole range of physical science, 
mission through doubly refracting crystals. They lay open many new views of the consti- 
When a ray of common light is separated into tution of natural bodies, and their explanation 
two by double refraction, both the pencils, at constitutes the principal part of the theory of 
their emergence from the crystal, are found to light. The general explanation, according to 
be completely polarised ; but in different planes, the nndulatory theory of Light has been thus 
at right angles to each other. This may be given : — 

proved by receiving them on a reflecting surface ( Common light consists of undulations in 
at the polarising angle, or by examining them which the vibrations of each particle are in* the 
through a plate of tourmaline, or by inter- plane perpendicular to the wave’s motion. The 
posing a second crystal also having the power polarisation of light is the resolution of each 
of double refraction ; and in all cases each vibration into two, one parallel to a given 
oncil will exhibit the same phenomena as plane passing through the direction of the 
ght polarised by reflection. Let a ray of light wave’s motion, and the other perpendicular to 
fall on a rhomboid of Iceland spar, it will be that plane, which become in certain cases the 
separated into two, of which call 0 the ordinary origin of waves that travel in different directions, 
ray and E the extraordinary ray. Let both When we are able to separate one of these 
pencils be received on a second rhomboid, and from the other, we say that the light of each is 
the following phenomena will be observed, polarised. When the resolved vibration parallel 
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to the plane is preserved unaltered, and that 
- perpendicular to the plane is diminished in a 
given ratio (or vice versd), and not separated 
from it, we say that the light is partially po- 
larised/ (Airy’s Mathematical Tracts , p. 339.) 

Circular Polarisation is produced when light 
is twice totally reflected from the second sur- 
faces of bodies at their angle of maximum 
polarisation. It may also be produced, as was 
discovered by Arago, by the passage of light 
through rock crystal; or, as discovered by 
Biot and Seebeck, through certain fluids, as 
oil of turpentine, oil of laurel, solution of 
sugar, &c. 

Elliptic Polarisation is produced by reflexion 
from the polished surfaces of metals at angles 
included between 70° 45' and 78° 30'; gold 
having the least and tin the greatest polarising 
angles. This property was discovered by Sir 
David Brewster. 

The polarisation of light by reflexion was 
accidently discovered by Mai us, a French en- 
gineer officer, in the year 1810; and the phe- 
nomena, which appeared the most remarkable 
of any that had yet been observed, both on 
account of their splendour and their intimate 
relations with the more interesting parts of 
physical optics and the theory of light, soon 
began to he studied with great care, and to be 
varied in eveiy possible way, by Malus himself, 
by Biot, Arago, Dr. Young, Seebeck, Sir David 
Brewster, Sir John Herschel, and many others. 
But the writer who beyond all doubt con- 
tributed most to connect them with theory, and 
to show their mutual relations and dependen- 
cies, was Fresnel, whose success in deriving 
them, by a priori reasoning, from the principles 
of the undulatory hypothesis of light, was so 
complete as to place the evidence of the truth 
.of that theory on almost the same footing of 
credibility as that of gravitation itself. Ana- 
logous phenomena to those of the polarisation of 
light have been found to belong also to radiant 
heat. Dr. Forbes, Principal of the University 
of St. Andrew, who has been one of the moBt 
successful investigators in this interesting 
department of physics, has shown that heat 
is polarised both by reflection and refraction. 
He has also succeeded in depolarising heat, 
and thereby proved that heat possesses the 
property of double refraction. 

(Malus, Thhorie de la Double Refraction ; 
Fresnel, Mimoires de Flnstitut, 1824, 1826, 
1827 ; Herschel’ s ' Treatise on Light,' Ency. 
Mctr. ; Brewster’s ‘ Optics,* Cabinet Cyclopedia ; 
various papers in the Phil, Trans, from 1813 
to 1819 ;* Airy’s Math. Tracts , 2nd edit. 1831 , 
and the various scientific journals.) 

Folarlscope. Any apparatus or instrument 
by means of which it can be ascertained whether 
light is in its ordinary state or has been polar- 
ised. This may be done in various ways. The 
polari scope proposed by Arago is formed of a 
tube closed at one extremity by a plate of rock 
crystal cut perpendicularly to the optical axis, J 
and about five millimetres (or a fifth of an 
inch) in thickness, and having at the other end, 
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where the eye is applied, a prism possessing 
the property of double refraction placed trans- 
versely to the axis of tho tube. A beam of 
polarised light, after passing through the plate, 
is decomposed by the prism into two others, 
which aro polarised at right angles to each 
other, and exhibit tho complementary colours, 
varying with the position of the prism. 

Polarity. In Physics, that property of 
bodies in consequence of which, when at liberty 
to move freely, they arrange themselves in 
certain determinate directions, or point, as it 
were, to given poles. Thus, an iron bar acquires 
polarity by magnetism, and, when suspended 
from a single point, arranges itself in the 
direction of the magnetic meridian, or points to 
the magnetic poles of the earth. 

Pole (Gr. w6\os). In Surveying, a measure 
of length, containing 16£ feet or yards; it 
is the same as rod. Sometimes the term is 
used as a superficial measure ; a square pole 
denoting 5£ x 5£ yards, or 30^- square yards. 
For the meaning of the term pole as used in 
geometry, see Coordinate-:, and Poles and 
Polabs. 

Pole Star. The pole star of a planet is 
the star towards which either end of its axis of 
rotation happens to be directed at any particular 
epoch. Thus the earth’s axis prolonged, at tho 
present time towards the north, passes by a 
star in the constellation Ursa Minor , which is 
thence called the poleBtar, or Polaris. Similarly, 
the axis prolonged southwards passes through 
tho constellation of tho Southern Cross. 

Of course, the place in which the polo star 
of any planet will be found, depends upon the 
inclination of the axis of that planet to the 
plane of the ecliptic, and the direction of that 
inclination. Consequently, if we know the polo 
star of a planet, wo know these two elements 
of the planet’s equator. 

In the case of the earth, owing to the phe- 
nomena of precession and nutation, the pole 
star is continually changing. If the axis 
remained parallel to itself, the pole star would 
always be the same; but we know that it. 
varies in direction, still, however, preserving 
the same angle with the ecliptic, in such a way 
as to describe an entire cone in an interval of 
about 25,870 years ; so that at the end of this 
period, tho equinox, having accomplished an 
entire revolution on the terrestrial orbit, returns 
to occupy its initial position. The terrestrial 
axis, in executing this slow movement on the 
surface of the starry vault, describes a complete 
circle. The celestial poles, therefore, aro in- 
cessantly variable. In fact, tho northern pole, 
now quite near the pole star, is still approaching 
it. This diminution of angular distanen will 
continue until the year 21 20, when they will not 
be more than half a degree apart This epoch 
passed, the polo will recede from Polaris, will 
pass from the Little Bear to Cephous, then 
over the borders of the Swan . In 1 2,000 years, 
tho bright star nearest to the north pole will 
be Vega in Lyra, which will then play the 
part ot poh* star, Canopus, in the southern 
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sky; will be equally found in the vicinity of 
the other pole. 

Foies (Chr. t6\os). In Geometry and 
Astronomy, the extremities of an axis of 
rotation of a Bphere or spheroid. In Spherics, 
the poles of a great circle are the extremities 
of the straight line perpendicular to the plane 
of the circle, and passing through its centre. 
The poles of the ecliptic are the points about 
which the stars are carried by the slow motion 
of the precession of the equinoxes ; the poles of 


the equator , or poles of the world, are the two 
points about which the stars perform their 
diurnal rotation; the poles of the horizon are 
the zenith and nadir ; the poles of the meri- 
dian are the points of the horizon due ?ast 
and west. 

Poles. In Physics, the points of a body 
in which its attractive or repulsive energy ap- 
pears to be concentrated. Thus, the poles of a 
magnet are the opposite points in which the 
magnetic force is most strongly manifested. 
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